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1 ORFWORD

Tits volume by Dr Iwiss and 1Dr Oppenh and therr collab
represents the outgrowth of years of ingwry on problems dealing with
sundry disturbances of the upper digestive tract At the Combined Medt
<al and Surgical Biliary Pect Cluge 1t the old Lost Graduate Hospital n
New York Cits studies were mmttated by the late Dr R Frankhn Carter
which have evolved through the 3 ears into an ever enlarging field of physio
fogic and climcnl hnonledge He and his co-workers including several of
the authors were 2mong the first to recogmize and charactenize certmin
functional disorders of the bihary tract They explored the usefulness of
bliary drminage and the examination of bile as practical diagnostic proced-
urcs  They compiled their ease records thoroughly and thoughtfully and
were thercby equipped to challenge and modifs many of the time honored
dogmas which hiad been entrenched m the hterature  krom this vast store
of personally collected quantitatine dita come the portions of this book
which will no doubt be of greatest interest to students in the field

The rapid advances i the biologic sciences have brought to hght four
hundred or more activities asenbable to the hiser alone  The mechamsms
upon which netabolic and excretory processes depend are unknown or at
best are highly speculative it the pre-ent time o trentise on the hyer or
panereas or biiary tract denlnig with normal functions or derangement
patterns 1 i ease can be entirely satisfactory while so much remains at
the descriptive fevel  The authors recogtuze the futibty of attempting to
satisfy all tvpes of re wders when denhing with topies so vast and very wisely
focus therr efforts on clinical usefulness and on transeribing the best avat!
able current opimions  Practiong physicians especialls tho e 1n need of
concise informition and awthoritatne references sheuld appreciate how
well they have succeeded

Tranklin N\ Hanger M D
Professor of Mediewne Columbia
Uwitersuty College of Phynicians
wnd Surgeons






PREFACE

I'RE purpose of this volume 1s to furnish a practical guide 1 the diagnosrs
and management of those disorders of the Iner pancres and biliary tract
most commonls encountered 1 medical practice  No attempt has been
made to be encyvelopedic  Rather our nm has been to present brief and
conewst information wlich 15 reidily avulable ind npplicible to everyday
medical problems  Certamn subjeets are dealt with mn more detail than
are others This has been done where the material 1s of great pricticilim
portance 1 subjects where our experience has been particulirly wide or
where 1 our opmion the subjeet matter 19 not generally avulable
ather testbooks

Lhe bases of the personal experiences upon which this book 13 founded
are prumanily those of the private practice e nd hospital work of the
phssiawns and surgeons of the combined Medienl and Surgienl Biluary
Tract Clime of the New York Umverwity Ho pital (formerly the New York
Post Graduate Hospital) The elime was founded n 1928 by Dr R Trank
Tin Carter who scrved continuou Iy as 1ts dircetor for twenty three vears
During the ten y¢ ws preceding the wniting of this book 1Jmost five thou

and duodenal dramages were performed

lhe gencral acceptance of the matertal u ed 1n cliniey] practice and its
prosed value 1 post gradunte tewchmg justifs we belicve publication of
the & datn i parmanent form Some of the mitenal has been presented
previously 1n comventions and medieal meetings

Lor purposes of orgimzation the di orders of the gallbladder and extra
hepatie duets are considered m one section and those of the hver and pan
erel m o oeparute secttans Clinellh however they mu t be integrated
Disorders of the hver have their dffect on the pancrers gallbladder and
bile ducts and viec verst Wath the mommd 2 fundamental purpose of
our pre (ntation b1 heen to faubitate ind to correlite ditgnostic procedures
and appropritte method of management to attam speafic diagnoses and
toutihze w faru posble the mdieated specific forms of trewment  Veds
cal theripn 1 di en ed m con wlerable detwl  Surzical therips 13 con
certied with prinaiple  and iditions for operation rither than with
detmls 0 to urged procedure

[



8 PREFACE

In the preparation of the text we have drawn freely from the esperrences
of our associates and 1lso from the hterature  For those who wish further
details in any subject there are bibliographies at the end of each chapter
The final <ection of the book gives detaled instructions as to duagnostic
procedures and dtets

We are indebted to the late Doctor Carter for hus advice in the prepar
tion of the test and for the use of chmeal matenal and Mustrations  Most
of the sllustrations not credited to others were furmshed by Doctor Carter
We are also indebted for a revien of parts of the test to many of our 1
sociates particularly Doctors Lee Gillette Jere W Lord Jr Maunce
Bruger, \I \ Ruchter and Lowss Rousselot  For the tedious job of typing
the manuseript our thanks to Mrs Mary Nicklo and the Misses Frances
Beach and Jeanne Walter We are also indebted to Mrs Nichio and Mt
Helen Member for fifteen v ears the Clnic Secretary for ard in preparing
the text for publication

While evens effort has been made to present the most sigmficant pertinent
data relative to the chmeal management of the disorders discus ed errors
and oversights are mevitable because of the sast amount of maternl
publizshed on these subjects  For omissions of this character we ask the
ndulgence of our readers Ve would appreciate suggestions as to addtion
or corrections

Ve al o wish to thank our publishers for the help adiice 1nd assistance
so freely ginven in the preparation of the book  Finallv we offer our heart
felt thanks to our long suffering wives without whose consideration and
understanding this book could not have been written

JRT
LO

NEw YorE N Y
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Section 1

Chapter 1
HISTORY AND PINNSICAT TNANMINATION

THI HISLORY

Sinet 2 well taken hstory 14 an es ential part of the dignostic
estigtion 1 tevien of procedures seemns merited

‘The Chuef Complamnts —I un 13 the cluef complamnt of most pitients
with gail bladder disorders pun s i o be 4 pronunent fe wture of tho ¢
with Iner diser ¢ An ntolcranee to roughage and foods fugh i fat
frequent Oreasionnliy there 1 an appurent dlermie reaction to certam
foods

The usuil svmptomatology of chronic iner di e1 e not as otted with
pun or with gl Wiadder di en e wde ervmg of Abmd rooen Cenerihy

penhing the sy mptoms which mav be found with chronte Iver disorders

nre he wlache norewin nw ea discomfort after meal bad breath conted
tongue constipation or diarthea epiga tric of night upper quidtant pun
or tenderness and mentil depres 1on With more advanced disev e there
m be eps taxt hematemess  melent emacation Cachean enlargement
of the abdomen ankle edemt cerebril vmptoms coma or deth Am
of the above symptoms indicates the need of & detuled lustors e peaially
w regard to the use of alcohol stam ition <xrdime dise e or expo ure to
hepatatoxic matertils  Occupitional hazard  or dietain factors which
might hve contnbuted to the myolvement of the Iner should al 0 be kept
mmnd  Dotals Cn e found ain the various chipters on the ¢ uljects

The aarly digno s of acute lver diene v drcu ed on page 273

feute wllow atraphy or wte necross of the Tnver (p 240) 15 deservmg of
mention beewn ¢ of it abrupt on ot and frequenthh rapdhy lethal clhimcal
cource  Chronme pancreatifie man gine nternuttent ttacks of hdanunal
pun epiga tre or left upper quydrint i Jocation The e ymptoms are
diveas ed m detad i di a1 es of the pieres (p 110 The svmptoms of
chiranic freer diset ¢ are descnibed on pige 279 FHemotrhage 15 one of the
more_etion and frequenthh tenminal events werrhesie of the Ireer - (See
P WO Ttmwy be evidenced by no (bleed vomited blood o tarm stocls

Paln —Character  Pun mw be dull cobehy  aching constint o
mtermuttent Colicha puns are mo t apt to occur as the result of the

uddin overdh tention of the b tract cow ed for cxample 1 an 1m
prted stone or by a1 tic common-duct phincter A dull constt
prolonged tvpe of pun mw be produced by a gradual di tenticn of the

an



12 HISTORY AND PHYSICAL FXAMINATION

bilsary tract such as that resulting from a fibrotic or neoplastic common
duet stricture A constant type of pun may also occur as the result of
neoplastic or nflammatory condstions of the gall bladder Iiner or pancreas
Intrahepatic pun 1s usually referred to the epigastrium or right upper
quadrant with radition to the back  The charicter 15 usualls aching
however 1t may become severe with overdistention of Glisson s capsule
The enlarged Iiver of extrahepatte bilinry tract obstruction 1s seldom very
punful unle $ 1t 15 associated with active mfection
Onset —The onset of bthary tract pun commonly occurs severi! hours
after a heavv meal particularly one rich m fats  Iincreatic or Iner pam
may occur after aleoholic excesses  Ihe mngestion of roughage may pre
apitate attacks especially 1n those having grstrie by peracidity or duo
denitrs  Cohie on the other hand mav occur for no pirticular rewson It
cwm and frequently does wnken the patient out of 2 sound sleep
Frequency —Frequently recurnng attacks of pun particularh of severe
suggest the need of surgical interventton  The intervals between attachs
of pun should alwavs be noted
catton —Iun occurs with equal frequency 1n the epigstrium and m
the right upper quadrant n proved gl blwdder disease  The pun of
Tiver disense 15 more commonly 1n the right upper quadrant 1t man how
ever occur m the epigastrium
Radiation — The pun of gall bladder disorders often radiates to the back
espeaially to the region of the night scapula  VWath diaphragmatic 1nta
tion there may be pun m the shoulder or difficulty 1n breathmg  Radia
tion to the precordial regron m1y occur with oy erdistention of the common
or eystic ducts  Ceneralized pain of the upper abdomen may occur  The
pun of pancreatie disease may be boring 1 type and locilized 1n the emt
gastrunn or the left upper quadrant  The pun may ridate directls to the
left lumbnr region the precordum or the left lower quadrant
Duration —Pams of short duration mav be functional m onigm par
ticularly if reheved by mitroglycerin amn1 nitrite or intravenous amino
phullin - Attacks sev ere enough to require omates for rehef may be assumed
to be organie in ongin
lggraiating Factors - Puns ongmating v the by tract mav he
aggravated by food ngh mn fat s well s by irmtiting types of foeds uch
2y sauce condiments or roughage Sl effiets mnv result from
nerious tension worry exatement or undue fityue
Veans of Rehef —The mews of relicving biliars tract paun consists of
witi pasmodic  narcoties tnd heat  fhe per istent pun of an overd
tended bilary tract owing te 1 by pertonic dyvshinest: mw be redieved by
4 bland diet Pamn assoanted with gustric hvperiadity or duodenitis
responds well to antacsds  “yvmptoms of the postcholecystectomy svne
drome are discussed on pige 196 The inters 1l between the on et of acute
pun and jaundice 15 of mterest  With lowdr common duct ob truction
assoctated with the absence of the gall bladder or ey stic-duct ob truction
Jundice follows pam sithin twehve hour  Vhith a functioning gall bladder
howeser the on et of jaundice man be delnved threc or four dne Tor
1 detailed discussion of Jundtce  ee Chapter 19 pages 305 to 378
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ASSOCIVIED SYMPIOMS

Low of weight may oceur with advanced organic di e tse of the pancreas
liver or extrihepatie biry trut  Toss of strength norenn cachewa
and anemta m1y al o accur espeerilly with malignaney or cirrhosis of the
lner A preceding aleohohic histors with concomitant abdommal en
largement ascites edema or hemorrhage suggests Grthosis  In this
chinie however the most common cause of lo s of weight 1 chrome chole
cvstitss  Vhath this condition the patient usually volunteers the mformy
tion that she1s afrud to eat

Constipation 15 one of the mo t frequent symptoms associated with
chronie di ease of the biliary tract  Its presence n the aged and mn those
with @ spastie irmitable colon his been mentioned

"The past history should especially note recurrent digestu e attacks which
indieate chrome disease of long standing  Furthermore the presence of
other foct of anfection may be of significance ¢specially those m the inuses
tonsils teeth appendix and urmary tract

A review of past dlinesses and operations may gue information having a
direct beaning on the presenting symptoms  An arthnus of the spme for
example may he responsible for recurrent attacks of pun mn the night or
left upper quadrants  Chronic heart or renal dweases mav alo gne pun
or other digestive symptoms simulating bilinry tract diea . The fre-
quent associntion of orgame di ease of the gall bladder Iner and heart
should alw 1w be hept 1n mind

\ systemie rereewn of the usual type concermng the gastro-ntestimil
cardiovascubr  respiratory and gemtourmary systems may abo pne
wformation hmving a beanng on the digestine svmptom  The well
known relation lip of svmptonos suggesting bilry tract di e e to other
svstems 18 di cussed 1n the approprinte sections (Gee p 217)

The funaly kistory ms e of interest m relation to longesaty wnd di v e
of pirents and siblings  The pos able rdation lp of Jrundice arthnt
Inpertension or neoplustic di ese afford at times lexd of value

Lhe immedsate fumly of the patient 1 of even greiter mportance
esptenily i regard to the health and compatibihty of the mantal partner
Tack of proper exual or soil adju tment frequently leads to digestive
disorders as do 1 multitude of other situntions relatise to the famly
Tinwmerd wornies and respon thiitie which either partner 18 unwilling or
unable to meet form common ources of difficulty  Phyvsicalls or mentaily
mdequate cluldren mw 11 o <« digestive symptoms in the parents

1he per onal hastory hould include a review of the pitient s oceupation
Bis attitnde and Wy tment to b work his financidl compen ation and
possible iheompatibilits with Iy s oontes or superiors Troblems here
m be respon ible for digestis ¢ symptoms

Thetars and hygenc Tabit hould be revicned as exces e smohing
and aleoholie mtake mav pliv an unportant part n producing digestne

smptoms - lurthermore the syme result mny be obtamed from the ex
ces peu e of rritating types of foods wuch as condiments <tuces spices
er silted food  Digestive di onders min al o result from arregular eating
halats uchas  happed rdelned meal ¢ wting when ners s or unduly
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THE FHISICLL EX \VINATION 15

fatipued  Dbolting of food or the resumption of mental or phsical labor
mmmediatehy after 1 el

\ common stnse correction of apy detriment 1 habits or situttons ha
mg an apparent adverse eficet may be far more efficactous than drugs m
the relief of svinptorns

The summary chart of the dugnostic investigation u ed 1n our chinic 13
shown in Table 1

THE PHYSICAL TN ANMINATION

The primary consideration m the physical examnation of the pattent
having svmptoms of bilitey trrct di eve hould be < detatled inv estig vtion
to determine the presence of 1y svstemic di e e which might be re pon
wble for the presenting sy mptoms

The imtial recorded findings should include the pitents nge height
weht temperature and blood pressure  Lnder the nge of forty there iy
« different group of diseises from that i pattents over forts  Younger
patients arc more susceptible to the functional di orders and the acute
mflimmatory disca es of the Iner wheres the older group show more
frequent cholelithinas airchosis and mabgoaney  The weight of the
patient <hould be comprred with normal standwrds A recent change
m weight 1s usually significant  The recarded temperntuce may reveal the
prescnce of nflammators conditions shick otherwme might not have been
suspected  The blood pres< ure Wheswse mav vany con dobhy from
hypotemston (nhichmyw be 2 sociated with asthenrt or uironat dues o) to
hypertension conmmonhy found i eliterh prtients

1he gener 1l appearance shonld be noted  Common findings of intern 1l
tension are dilated pupsls esces 1ve po teervical tenderness a pastic ten
der colon cold elummy hands and overactie refleses  \utritional di
turbinces mm shon as weight loss anemn or cachexnn  Janndice 1
sometimes overlonled n artifienn! tight  \hdommal eximination ma
revelenl irgament vasculie di turbances as colliteral eirculaton changes
or edema Abnormlities w posture mu wdicate acthntie Che alder
cwchetie patient wath 4 drawn hepatie fcies and . protuberant ab-
domen {ull of flud 15 stgmific vt of crrrho

L lnstory of secusrent colds siwaity o ore throats u tifies A detaled
po ¢ and throat exummation Dentnl canes or su prioon teeth justfa
asmhrmestigation  \ rectal and of necessany a proctosigiuordo copre
examation may revent evidence of rectal pro tatie or eolonmie pathology

A careful examination of the shin ma reveal evidence of biliary tract diy
ease Thefacies may show multiple didated \ enutes or pider angiomas (Fig
1) The upper hids may show the vellows h plaques of cholesterol hnown as
xanthelasma prlpebrarum  Sumilar mas es are sometimes found i the
crenses of the palms of the hands (ranthoma planum) or as nodular lesions
of the elbows (ranthoma tid erosum)  These lestons mav necur with hyper
cholesterolemia xanthomatous biliney etrrhosis or diabetes melltus  The

1te-eolared jrundtced apperence of hemochramatosis should aleo be men
tioned Frudence of collaternl careulation 1nat be found in the dilrted veins
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PLATE 11

Santhomatous infilraions A Yellownsh red lesions on the e tensor surface of the forearms
B Lo alization n th creases of the fingers € Xantholisma D \anthoma d abeticonum
E \anthoma tuberosum [e 1ons are ccmmon on joints and n the tendon sheaths {Lewss €
M Practical Dermatology p 238 plate 87 % B Saunders 1957}
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THF Y SICAL EN AMINATION 19

of the thorax or abdomen (Fig 2 ) Hemorrhages occur at times subcut
eously or from the mucous membranes 1n patients deficient 1n prothrombin
On the legs there m1y be purpuric rashes varwco e vewns or varicose
dermatits

Framination of the nech mav reveal enlirged nodes which are some-
times of metastatic origin - Biopsy of <uch a gland may vield valuable
information

The chest should be examimed for evidence of am pathologic condition
of the heirt and lungs  Careful spection and palpation of the breasts ts
essentitl The absence of chest hair and presence of givnecomustit 1
<ometimes found 1 males with airrho 15 of the hiver  The aullac should
be palprited  Roentgen ray studs 1s mdicated in all questionable cises
especially where pulmonary tuberculoss metastases flmd effusion or
organic disease of the heart 1s suspects

Abdominal exammation may reveal asutes  hepatomegaly  spleno
megaly or panerettic evsts  Abdommal mas es should be differentited
from the diffuse entargement due to ascitic flud

Among the 1ses for an enlarged Iner French® has I ted the following

\ enous congestion— Hemochrom itosis
cuardac etrrhosis (bronzed diibetes)
Obstruction of common Svphilis of the hiver
bile duct Chronic penhepatitis
Suppuration of lver— Caranomn of the lver—
multiple abscesses primary or secondary
Carrhosts of the liver Sarcom of the lver
Splemic anemi Tatty hver
(Bant1 s syndrome) Lardaceous Iiver

lohevstic Inver

1lnd of present in hirge amounts usually grves 1 gener thzed abdominal
enlargement with bulging of the dependent parts in the prone or upright
positions  Yth w0 appreciable vnount of Abdomnal flud there are
usually 1 flmd wve flitness in the flinks on lung down and shifting
dullness on change of poation  The Iner mayv be ballotable gnng v

bouneing  sensation on deep pressure  There m1y be edema of the legs
or scrotum with or without aseites  Trench has summarized the arious
cses of wortes ind enlargement of the spleen

With an ipprent splenomegily Trench states that the followmg posst
bilities should be considered i differential diagno 15

Kudney tumors Pancreatic tumors
Permephritic inflammation Cysts carcinoma
or abscess Gastric neoplasms
Suprarenal tumors QOrarnan tumor
Carcinoma  splemic ‘Tuberculous peritomtis
flexure of colon Fecal masses of colon

French H Differential Diagnos s 6th ed Baltimore Wood p 471 1945
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pable gall bladder should be mentioned hydrops and empyema of the gall
bladder Malignancy of the gall bladder m1y gnve a paipable mass in the
night upper quadrant  The palpable Courvoisier gall bladder 15 usualh
due to stricture inflammation or malignanes mvolving the head of the
pancreas or the common bile duct

A tender mass 1n the region of the gall bladder may be due to an acute
cholecystitis  In these patients there 1s commonly a prolonged history of
recurrent indigestion because of the presence of a chreni cholecystitis and
cholelithiass  The elderly patient with a gangrenous gall bladder my have
acute tenderness without fever or leukocy tosis

Splenomegals may occur with cirrhosts of the Iner as the result of portal
hyvpertension  Other causes of splenomegaly should be ruled out  There
mny be associated hepatomegily ascites and varicosities of the esophagus
or other parts of the gastro-intestinal trict

The phisical findings in the patient with jaundice may be of assistance
1n differential diagnosis  In hemolvtic prehepatic jaundice the reterus 1s
not pronounced and there may be splenomegily  [he dignosis of this
condition 1s discirssed 1n detasl on pages 373 to 374

With qcute hepatic types of jaundice enlirgement and tenderness of
the liser are common  (See p 374) In chrome types of hepatic Jundice
there mav be both hepatomegaly and splenomegaly 2¢  cirrhosys  (See
p 374) Yath acute hemorrhage pancreatic necro 1s shoch cvanosis and
tenderness over the gall bladder and pancreas re prominent features

Occastonally children are seen with jaundice or hepatic enlargement
Fxcluding the transient icterus neonatorum jaundice i the newborn 1s
wsuathy caused by some obstruction of the biliary tract such as congemtal
absence of the bilinry ducts intra or extrihepatic stncture cystic diseases
of the common duct or rarely by the presence of mnspissated mucus
Cirrhosis may also occur 1n voung children

With the jaundice due to congenital svphilis there may be a hepato-
megaly snuffles  and later utchmson's teeth and interstitial keratitis
TJaundice may al o be associated with enlargement of the liver secondars to
mal which are retr lin origin - Among other
causes of jrundice to be considered are blood dyscrasias  Pick s disease
or adhesive ditts mav be d with lized edema

An excellent review of physical findings 1 dreaes of the iver gall
blzdder and pancreas has been published recently by Butler and Bargen *

Tn summary the carefully taken history and a complete physical exam
atton should serve as the bass for a tentative diagnosis  1his dragnostic
impression i turn indicates the tvpe of laboratory and roentgen ray
studies which wre necessars to confirm the dirgnosis

Butler D B anl Bargen J A Abdommnal Mas e+ m  Discases of the Liver
Pancreas and Spleen Gastroenterology 19 37 1951
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French* lists the followig possibilities as ettologic factors m spleno
megaly

A Spleen greatly enlirged

Leuhema Gaucher s disease

DMalana Still s dsease
Polyevthemr Familial acholuric jaundice
Splenic anemia Schistosomiasis

B Spleen moderatels enlarged

Pernicious anemia Typhoid fever
Richets Relapsing fever
Congenital s+ plulis Trphus
Cirrhosis of the Iner Septicemn
Portal hyvperten 1on Embolism

I'requently a satrsfictory bdominal examnation 15 1mpossible without
aparicentests  The fluid remos ed s of great v alue m differentin] diagnosis
and should huve 2 detuled laboratory imvestigation  Fudate flud
hemorrhagic or otherwise abnormal m appearince mas be obtuned m
mnlignancies and m other pathologic conditions

A detuled study of the liner <hould be recorded at the time of the
il examination A palpable Iner 15 not neces anly enlarged A ptosis
my be present  Enlargement 15 noted as being localized or diffuse 7he
const teney of the Iver 1s descrihed  The smooth enlargement of the hiser
adjreent to the gall bladder found with Riedel s lobe should not be con
sidered 4 pathologic finding

In early stage of Iner disease there mav be found 2 diffusely enlarged
fatts Iner  The enlarged soft and frequently tender liser may be found
i acute or chrome parenchvmal disease of this organ or m cwes of extra
hepatie biliar obstruction The hard nodular Iner suggests cirrhosts or
maligniney

Tendernes of the Iner associated wath chills and fever mdicates actine
mflimmation  Tocalized mas es may be found with malignancies ab
sces es of (vt Malignanetes are usualh second iy to 1 prmary leson
elsenhere m the gistro mtestinal or biliery tract

Among the It common enuses of liver di er e are pariatic imfections
Cirrho 15 may be due to schistosomiasts 1 countries where this diseasels
prevalent  Bilitn tract obstruction mmy occur with ths condition or
with norms from the gistro-mtestinal triet such as fscares Iumbricordes
Hadatid exsts or amebic abscess may occur 1n the Iner

The size of the Iner should be carefulls noted daib m the acuteh 3l
patient sinee fcuite necrosts MAL supersene n almost any tipe of Iner
di ewse  An actun] dimmution i size withm 2 few dvs may be demon
strited by palpation and percussion in these patients

In the chronically 1l patient the diseased gall bladder 15 seldom en
larged or palpable preoperatinely  Among the cases of an enlarged pal

French H Differential D agnosis €thed Baltmore Weod p =9 1945



Section 11

Disorders of the Gall Bladder and
Extrahepatic Bihary Tiact

Chapter 2

BASIC FACTORS—\NATOMY PHASIOLOGY \AND
BACTERIOLOGY OF I \TRAHFP\VTIC DUCTS

ANATOMY

Tre gall bladder with the cystic duct m1y be looked upon as a diver
ticulum of the bile duet enlirged at1its extrenuty to form a resery ogr for the
bile It 15 normally absent m animals such s the hor e deer rat pochet
gopher dove and peccary omplete ab ence tn the human 13 rare  The
fact that for vears after operatn e remosal of the gill bladder many people
emoy healthy Iife does not prove that the gill bladder 15 a rudimentary
organ If this were so states Aschoff t one would alo hue to designate
the spleen half the stomtch or large inte tine and even the wm twnd leg
as rudimentary organs

The gall bladder lies obliquely on the infcrior surfice of the fiver and 1
usually pear shiped The nideend or fundus usually reiches the antertor
border of the Iiver and m1y come 1n contact with the anterror abdomtnal
wall The body (corpus) runs backw ird and upward and joins the neck of
the gall bladder That portion of the bods which narrows as 1t approaches
the neck 1s called the mfundibulum  The necl of the gall bladder 1s short
and angulated and lexd into the cvstic duct which connect the gall
bladder with the common duct  The imng of the first half of the evstic
duct (pars valvulans) 1s thrown into fold whichi have « spieal arringement
resembling a corhscrew and which re called the v abves of Hewter The
lower half of the cvstic duct (pars glibra) has no valves

The gall bladder 15 usu1lh covered with peritonenm except on its upper
aspect where 1t 13 united to the foss1 of the ver i which 1t lies by thin
loose arcolar tissue  The rematnder of the cxtrahepatic duct ystem con
sists of the hepatic ducts right and left which unite to form the common
duct (choledochus) The common duct enters the ccond portion of the
duodenum through an onfice i a nipplelihe projction the duodenal
papilla

Structure of the Extrahepatic System

Gall Bladder —Microscopieally the gall bladder consists of » mucosa
* fibromuscular coat & sub erous coat and the ero 2 The mucosa 1

(23)
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Small fingerlike projections of the mucous membrane may be noted pro-
trudmg tonard and into the externl muscle layers These are called
Rohatansky Aschoff simuses and are not true glands

The muscular coat of the gall bladder was diseorered by Duverneyt in
1701 and later studsed 1n more detaul by Heister* m 1717 and Hendrichson®
1898 More recent stuches mchude those of Luthenst and Muboer ? In
the body of the gall bladder the musculir coat measures from 0075 to 01
em m the distended state and from 0 2 to 05 cm 1n the contracted state
Wide indnv 1dual variations occur however Hendrichson states that there
are no defintte 1nyers of muscle m the gall bladder but according to
Luthens and Nuboer 1t consists of two to five Invers of flat broad plates
of smooth muscle fibers arranged transversehy longitudinally or arcularly
and mived with fibrous and elistic tissue  In the nech of the gall bladder a
single Inver of muscle with predommantly circular bundles 15 found  The
question as to whether a true sphincter exists at the nech of the gall bladder
1 still a poimt of dicussion  Some physiologic observations support the

tence of such a sph while during f! pr annular contraction

rings in the region of the nech without evacuation of the gall bladder have
been noted {Bronner * halk and Schondube ? herley ef a! 3* Sandblom™)

The sub erous cont 1s composed almost entirely of nterlteing elastie
tissue fibrils  Oceasionally one sees ductlihe structures in this coat epe
cilly near the fundus or nech  These are ducts of Luschha and may com
municate with the hile ducts but not wath the lumen of the gall bladder
(Ialpert' ) ‘The serosa 15 the reflection of the hepatic peritoneum on the
2all bladder

Cystic Duet

The cystic duct has & mucosa submucosa and musculyr laver The
mucous membrane 1s composed of a single layer of columnar epithelium
and a tumeca proprin which contins mucous glands and some muscle
fibers The submucous cont 13 composed entirels of connectnne tisue
The muscular lnyer vartes depending on the portion of cvstic duct ex
unined  The valvular portton 15 nicher 1 muscultr tis ve than the glab
rous portron where there 1s mamly fibro-elastic tissue with few muscle
fibers  In the valvular portions the muscle fibers are predommantly mn
arcular bundles  Internal projections from these crrcular fibers (toward the
mside) form the Hensterinn valves (\[acaliter ® Hendrichson®) It 1s as
sumed by Nuboer that the muscles i the \alves of Heuwster help regulate
the resistance to the flow of bile in both directions by contraction or
relaxition

Hepatic Ducts and Common Duct

‘The muco-a of the heptic ducts wnd common duct 1s formed by a single
laver of epithelum with crvptlihe depressions from which mucus 1s secreted
These erpts are of mmportance 1 chrome bacterial infections of the
common duct (See p 139) The musculir coat of the hepatic ducts
and common duct above the sphincter of Oddi 15 mamly fibro-elastic tiosue
with few muscle fibers
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thrown nto tufts or fulds corered by a single 1w er of eolumnar epithelum
The epithelial cells secrete mucus and at times deposits of hipoid material
mn be noted n the cvtoplism  Boyd? has studied these deposits ex
tensivels and has stated that the deed mucosa of the normal gall bladder
contains from 0 51 to 1 70 per cent of cholesterol In one case of strawberry
gall bladder the percentage of cholesterol nas as high as 60 54 Accordng
to Luthens * mucous glands are present m the infundibulum and nech of
the gall bladder as well 2 mn the evstic hepatic and common ducts

-
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Small fingerhihe projections of the mucous membrane may be noted pro
truding toward and into the externtl muscle lavers These are called
Rokutansky Aschoff sinuses nd are not true glands

‘The muscular cont of the gall bladder was discovered by Duvernevt in
1701 and later studied 1n more detail by Heister® m 1717 and Hendrichson®
n 1898 More recent studies mclude those of Luthens! and Muboer* Tn
the body of the gall bladder the muscular cott mesures from 0075 t0 01
em 1n the distended state and from 02 to @ 5 em 1n the contracted state
Wide indinrdual variations occur however  Hendrichson states that there
are no defimite lavers of muscle 1n the gl bladder but according to
Lutlens and Nuboer 1t consists of two to five lnvers of flat broad plates
of smooth muscle fibers arranged transversels longitudmnally or arrcularly
and mixed with fibrous and eltstic tissue  In the nech of the gall bladder 2
single layer of mu cle with predominntly ewcular bundles 1s found  The
question as to whether a true sphincter exists at the nech of the gall bladder
1s still a pont of discussion  Some physiclogic observations support the

tence of such a sph while durmg fl pv annulir contraction

rings i the region of the neck without e tcuation of the gall bladder have
been noted (Bronner * halk and Schondube * hertley et af *° Sandblom®)

The subserous cot 1s composed almost entirely of interlacing elastic
1> ue fibnls  Ocersionally one sees ductlike structures 1n this coat espe
cially nexr the fundus or nech  These are ducts of Luschke and may com
municate sith the bile ducts but not with the lumen of the gall bladder
(Halpert'?) The serosn 1+ the reflection of the hepitic peritoeneum on the
gall bladder

Cystic Duct

The cystic duct has a mucosa submucosa and musculrr layer The
mucous membrane 1s composed of a single layer of columnar epithelium
ind a tunica proprin which contuns mucous glands and some muscle
fibers The submucous cont 13 composed entirels of connectine tisue
The muscular laver vanes depending on the portion of evstic duct ex
amined The valyulir portion 15 nicher in muscular tissue than the glab
rous portion where there 1s mamly fibro-elistic tissue with few muscle
fibers  In the valvular portions the muscle fibers are predomnantly
arcular bundles  Internal projections from these errcutar fibers (toward the
mside) form the Hersterinn valies (Macalister 2 Hendrickson®) It s as
sumed by \uboer that the muscles i the valves of Heister help regulate
the resistance to the flow of bile 1n both directions by contraction or
relixation

Hepatic Ducts and Common Duct

‘The mucos1 of the hepatic ducts and common duct 1s formed by a single
layer of epithelium with crvptlihe depressions from which mucus 1s secreted.
hese eripts are of importance 1 chronie bacterial nfections of the
common duct (See p 139) The muscular coat of the hepatic ducts

nd common duct abos e the sphincter of Oddi 1> manly fibro-elastic tissue
with fen muscle fibers
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Asthmatic and emphysematic patients are however charactensed by a very strong
electncal activity during both parts of the respiratory aircle Occasionaly 1t may
be seen that imterruption of an acute attack by a bronchospasmolytic agent is
followed by a prompt decrease or cessation of the spasm

It 1s our opinton that the spastic activity of the diaphragma and of the other
inspuratory muscles 1s mduced by stretch receptores in the bronchial wall which
are connccted by vagal fibres to the respiratory center Time s too short to explain
this probable mechanism,

It may be therefore that Brermer was as nght as Winthrich both the bron
chiolar spasm and the cramp of the inspiratory muscles taking part i the patho-
g oesis of the asthmatc dyspnoca



FURTHER OBSERVATIONS ON THEEFFECTOF
SPECIFIC HYPOSENSITIZATION IN ASTHMA *

by
EGON BRUUN

Bray once said *“The capriciousness of asthma s one of the most fasct
nating even at the same time disturbing factors m the study of the
subject Probably most of you will agree that also the diagnostic problems
1n asthma are both fascmating and worrying questtons and I feel con
vinced that you all share my feelings about the freatment of asthma
which 1s at the same time a fascinating and wonderful mspiration and on
the other hand so capricious a task that it may bring you to the pomt
«of a nervous depression

When 1 a capricrous disease one 1s working with both capricious
diagnostic procedures and capricious forms of therapy the evaluation of
the therapeutical results must be a somewhat delicate affair To day
the Commuttee has wanted an evaluation of one of the various forms of
treatment of asthma the specific hyposensitization but 1t must be
stressed at once that specific hyposensttization 1s not the only form for
treatment of asthma and 1n some cases not even the best one However
on the basis of more than 14 years expertence I daresay that a specific

+ hyposensitzation  based on a sound and cntical diagnosis 1 most

cases of asthma offers the patients a better future than other forms of
treatment

When 1n 1941 the Allergy Chiic 1n Copenhagen was opened the
followmng three questtons had to be taken mnto account

1) How often 1s asthma an allergic disease?

2) How often will 1t be possible to demonstrate the etiological

causes?
3) Will specific hyposensttization be effective?

The hiterature did not help us much In the hands of rehable scientists the
results of specific hyposensitization 1n asthma varted within very wide
limuts improvement being stated 1n from 20 to 90 per cent
Therefore we st ourselves the task to apply such diagnostic proce
dures that a reliable allergy chagnosis was obtamed and to procure a
matertal of patients which would clearly demonstrate the value of
specific hyposensitization
* From the Medical Outpatients D University of C for-
Allergic Diseases (Egon Bruun M.D)
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Already m the twenties the early Dutch allergy school (Storm van
Leeuwen Tissot van Patot and Varchamp) adsocated exogen allergens
as the main cause of asthma and on the basis of the anamnesis cutancous
dagnostics provocation tests elimination procedures and several other

TABLE |

Results of specific yposensitiation in 239 asthmatles period of observation
6-~12 months (Bruun 194%)

Number of o Average duration
patients - of asthma
{
‘Without symptoms 50 0940 _ , 70 years
Improved 161 673,% 82, 91 ycars
Unchanged 27 n/ 116 years
Worse i 1 05,
Total 239 patients

exammations we arrived at the convictron that 1 most cases (probably
all) asthma 1s an allergic condition and that 1n most cases an adequate
exogen allergen can be demonstrated as the etrological cause

On purpose 1t was decided to treat all cases of asthma whether com
plicated or not wn which an allergic condition was considered the basic
factor with spectfic hyposensitization and to use this treatment as the
only form of adequate therapy The programme was divided 1n various
stages Furst 239 paticnts were treated with one single series of hyposen
sitization lasting 2—3 months The results will be seen from table 1
(period of observation 6—12 months)

Secondly the same patients and several additronal cases (a total of 478)
were reexamined after a period of observauion of about three years
and some of the patients were treated with more than one seres of
njections As mught be expected the good immediate results were not
lasting and after a lapse of three years the percentage of improvement
dropped from 88 to 60 (Table 2) and finaily 1t could be doubted whether
specific hyposensitization 15 1n reality superior to other forms of
asthma therapy because 1n a control material Henriksen found a per
centage of improvement of 52 It seemed however as if the results
were improved if the patients werc treated with repeated series of
hyposensiization (Table 3) which may indicate that by a continous
treatment over a penod of several years the results tmght be mmproved
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Before this however the mfluence of the psychologrcal factor in asthma-
therapy had to be evaluated To this purpose placebo examunations
were carned out For a pertod of 18 months house dust allergic asth
matics with odd case record numbers were treated with the spectfic

TABLE 2

Results of specific hyposensitr.atlon i 478 asthmatics period of obsersation
J years (E Henrtksen 1951)

Number of patieats /
Without symptoms 36 15/
Almost without symptoms 38 79/ 5 =598/
Improved 212 J 44/
Unchanged 108 26/
Worse 51 106/
Dad 3 69/
Total 478 patients
TABLE 3

Results of specific hyposensitiation in relation to the number of series
of injections (E Hennksen 1951)

Number of senes Number of patients
of njections improved /
1 146 5712/
2 69 510/
3 38 655/
4 21 750/
5 or more l; 750,/
ot

extract and house dust allergic asthmatics with even case record num
TS were treated with placebo from table 4 1t becomes evident that
» Specific treatment 1s superior to treatment with placebo Enk Andersson
1s his studies on the effect of cortisone and ACTH therapy mn asthma
also made placebo expeniments and armved at the same figure 4 out
~of 11 patients 1e about one thurd improved with placebo treatment
These 1nvestigations demonstrate that when the patients are gven
the impression of being under adequate and proper treatment one third

2
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will state improvement independent of what kind of treatment they have
been submitted to This must be borne 1n mind whenever 2 new form
of therapy claims to give results 1n asthma

In 28 patients we were able to carry out 2 hind of double control as
these 28 were first treated with placebo and then after a sustable peniod
of observation—with the specific allergen From table 5 it appears that

TABLL 4
Control examinations of the specificity of specific hyposensiti.ation (Broun 1949)

Speaific
hyposensitization Placebo treatment | Total
‘Without symptoms 136 /)00 4 37 /;
Improved 642, 78=434 305/)34i53"
Unchanged 189, % 549/
Worse 32 (B34 | qyo) 66553
Number of patients 95 ’ 89 184
TABLE 5

28 house dust allergic asthmatics first treated with placebo injections subsequensly
with extracts of housedust Probable mean error onthe mean figures 79 7 and 8.3 /
(Bruun 1949)

Placebo Speaific hyp
‘Without symptoms 0 2
Improved 6; HA 19 By
Unchanged 19 5
Worse 3%79/; 2%25./
that 22 out of 28 patients d fl d by placebo t

whereas n the same group of patients only 7 out of 28 did not mprove
after speaific hyposensitization
On the basis of Dr Henrksens observations that the results are
jd by rep d series of 1ny we started 1n 1951, a con
tnous form of specific hyposensitization 1n the way that a continuation
course of the strongest dose—generally 07 ml of a 1 100 dilution—
1s given once every second or every third week for three years After
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3248/49 g 1911 Asthma since 1949 Allergy to feathers and house dust
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three years treatment the injections are discontinued and the patients
are kept under observation for a period of another three years As
mentoned above this experiment was started 1n 1951 and consequently
has not been finished yet but on this occasion some preliminary re
sults can be discussed The defimte evaluation must be postponed for
another two years or maybe even more A total of about 5—600 paueuts
are tncluded 1n the expertment To elucidate the m
each patrent 1 have tried to make a graphic illustration a diagram
for each patient In a co ordmate system the average duration of
asthma attacks per month forms the ordmate and the time of obser
vation constitutes the abscissus When for instance a patient claims
to have asthma for about one hour every mght the duration of s
attacks 1s estimated at 30 hours per month In another case the patient
may state that he suffers from asthma constantly for 2—3 days in
connection with colds and that he gets such colds every second month
m this case too the monthly duration of asthma will be estimated at
about 30 hours From these examples 1t appears that the diagrams
cannot give mformation about the type of asthma but 1t can give you
a rough 1dea of the effect of a long term treatment On pages 19—28
such ten diagrams are reproduced These ten have not been subject
to any selection they simply represent the ten first of the series Better
could be d d if they were picked out of the matenal

but 1t seems more suitable for the purpose to show you these cases
that have not been sclected

From diagram 1 1t will be scen that a patient with a severe bron
chial asthma of a duration of 11 years can be regulated by specific
hyposensitization It will be seen too that the first attempts of hyposen
sitization (in February— April 1944 1 September—December 1944 1n
June—December 1945 n August 1947—February 1948) resulted n
relatively short periods of relief but sooner or later she had relapses
When 1n September 1950 the contmous form of hyposensitization was
commenced she obtained a permanent freedom of asthma which has
till now lasted for more than a year gfter discontinuance of the
treatment

‘There 1s nor eason to go mto detals with the rest of the dia
grams as all necessary information can be obtamed from the tables
but 1t must be mentioned that 1n one case diagram 5 the thera
peutical result was unsatisfactory In this case the curve never reached
the bottomn line 1 ¢ the patient never got free of symptoms The patient
1s 2 baker with allergy to flour and i1t seems reasonable to consider
the daily exposure to the specific allergen to be too intense a factor
to obtain a good result with hyposensitization

As to the ntradermal reactions 1t could be stated that after three
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years of treatment they were definutely weaker than before trcatment
\On the other hand the vital capacity did not seem to be influenced by
hyposensitization

TABLE 6

Mortality rate in asthmancs ireated with specific hyposensul.ation and in
asthmatics othernise treated

Speaific hyposensitization Control matenal

Malmros & Rydberg 1944 1 per cent 4 per cent

E Hennksen 1951 29 per cent 49 per cent
TABLE 7

Rate of imalid penston granted i specifically treated asth and 1 asth

othernise treated (E Henriksen 1951)

Specific hyposensitization 19 per cent

Control matenal 61 per cent

Besudes the direct effect on the asthmatic conditions some other factors
must be dealt with when you want to evaluate the benefits of specific
hyposensitization It 1s generally agreed that about 5 per cent of asth
matic patients die from asthma Of the many statistics onc of the
Iatest will be quoted McCracken from Dr Willlams Chme at Cardul
mn a follow up of 80 asthmatics over a pertod of 10—12 years found
10 per cent died 5 per cent from asthma  Already 1n 1943 Malmros &
Rydberg of Sweden demonstrated a smaller mortality 1n specifically
treated asthmatics than 1n controls Henriksen made the same obser-
vation (table 6)

In addition Henriksen found a remarkable difference 1n the number
of asthmatics who got an mvalide penston 1 the control group (6 1
percent) and 1n the group of specifically treated patients (1 9 per cent)
see table 7

Fially the value of the specific allergic diagnosts without other
treatment besides that of ehmunation shonld not be overlooked but is
not within the scope of to day s subject
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On the basis of these observations we feel 1t justified to recommend
specific hyposensitization 1 asthma as a long ferm treatment Whether
three years of therapy is necessary cannot be detided yet probably a
more individual treatment should be aimed at on the basis of the strength
of the wiradermal reactions On the basis of our expertence 1t seems
reasonable to continue the hyp 1on until the reactions
become defiitely weaker than before treatment Although there ate
exceptions the general rule 15 a Correlation between good results and
defimstely weakesed intradermal reactions

The effect of the specific therapy stands and falls with the nght
euological diagoosis It 15 not sufficent o demonstrate a posttive
cutaneous reaction  severa) other factors must be taken 1nto account
when the allergic diagnosis is established

Falures 1 specific hyposensitezation are due to a wrong diagnosis
-~false reactions unspecific reactions ete —or due to a neglect of a
specific cause which should be removed from the patient s environment

At last 1t must be emph d that specific caunot cure the
compheations of asthma neither © h
nor sinusitis Too often the altergist 1s blamed because of poor results 1
condstions that have nothmg to do with aflergy Therefore we must try
to get the patients to commerice treatment as early as possible before
chronic complications have developed
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FAILURE OF SPECIFIC DESENSITIZATION IN THE
TREATMENT OF BRONCHIAL ASTHMA

by
P J VAN DER WERFF

The causal actiological treatment of bronchial asthma should be based
on

a) Systematic examunations made to detect the determinants which
differ markedly n each individual case allergic factors endocrine
disturbances focal infections ete

b) 1f possible the elimmation of these factors

¢) and as regards the allergic factors especially air borne allergens
hypo- or desensitization fas avoidance of the mnhalants 1s not always
possible for practical and/or social reasons

Valuable though 1t may be this mecthod does not always yield bene
ficial results 3 *

These fallures are due to various causes

1) The incorrect selection of allergens owing to naccurate or in
complete tnvestigations and tests for air borne substances and foods
which rught be a possible cause of allergy 1n the patient concerned
will a prion result 1n the failure of specific desensitization

As regards the house dust problem 1t may be stated that preparation
of an extract from dust obtamned from the house of the patient com
bined with examunation of the dust samples for the presence of fung
1s essential 1n cases 1n which skin tests for allergy with standard house
dust extracts are negative and the history of the patient suggests hyper
sensitiveness to dust Utterly unexpected and unusual associations of
fung were observed 1n some exceptional cases (f1  Aleunisma Guillier
mondi Gngorakt Absidia ramosa (Lindt) Lendner Botryosporium
longtbrackiatum Oud  or Theelariopsts paradoxa (de Seynes) v
Hohn Acrospeira levis Wiltsh) We use the fine dust gathered from
mantelpieces furniture etc, mn prepanng house dust extracts rather
than the coarse dust collected by the il Among other
things the latter often contains ammal haus and coarse particles
of street refuse substances apt to cause a marked non specific secondary
reaction which may lead us 1nto error tn evaluating the results of skin
tests for allergy both those of the first skin test and those of the sub-
sequent tests during desensttization

The chief factors which have to be especially taken 1nto account 1
the Netherlands—if we wish to avord omissions 1n exaruning patients
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for allergens are house dust moulds pollens old kapok bed feathers
sea weed waste wool oat husks dried ferns and Alp grass for stuffing
mattresses pilows and upholstered furmiture mites haystack and
cornstack dust ammal dander foods We found no demonstrable
allergy 1n about 6 per cent of the cases

As regards occupations and trades 1t may be stated m general that
the most frequent and severe cases of asthma may be anticipated where-
ever vegetable or ammal substances are used i industry and the micro
flora of spoilage fungi with fairly constant associations specific of each
of these substances 1s present

2) Incorrect indications will 1nevitably result in disappointments We
shall briefly review some of the principal chimcal pictures

a) Detailed exarmunation of the sputum and X raying are essential

d 1 d 1 patients with asthma showing

a
symptoms of bronchitis 1?

Specific desensttization may be naturally be expected to be succesful 1n

eosmophtlic non bactertal bronchuitis as 1t actually 1s a chronic asthma
of allergic ongin marked by the production of a visetd mucous occa
sionally foamy sputum which always contans a large number of
eosmnophils whether or not accompanted by acute attacks of asthma

Failures are bound to occur when by an unsufficiently detarfed
examination specific fungus desensitization cure 1s admumstered i cases
of bronchial asthma secondary to mycosis or thrush of the bronchi and
lungs * ' The nternal source of allergens should be destroyed by
medical or surgical treatment 1n these cases 1rrespective of whether an
actwve inflammation is involved or a silent growth of fungi has occurred
m the respiratory tract

There 1s a chance of fallure when the wrong tume has been chosen to
start desensitization viz 1 cases of chromic asthmatic condition with
secondary wnfections by bacteria These cases usually show inflammations
caused by H; hal Staphyl
aureus Neisserrac or combimations of these bactena ?

With a few exceptions the asthma was either seen to remamn un
changed or even to show frequent signs of aggravation In these pattents
when antibiotics were admumstered prior fo antt allergic treatment 2 13

The cause of {his phenomenon continues to be cbscure

Specific desensitization has no effect on possible bronchiectasis asso
ciated with asthma a frequent complication

b) Once a sub 1 emph has developed possibly panied
by cor pulmonale desensitization will not result 1n its disappearance
This treatment will only be of use when the condition 1s associated
with attacks of allergic asthma In our expertence there 1s a considerable

chance of general systermic reactzons mn these cases we don t know why'
3
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All this implies that complications should be prevented if possible
by early ant1 allergic treatment preferably as carly as the stage of vaso
motor rhumtis which so often precedes bronchial asthma

3) The wncorrect use andfor too short a duration of specific desensul
zation 15 conducyve to falures

The usval methed viz the sub of g doses
whether or not under the protection of adrenaline sympalol antt
AcTH prol and cortisone may rapidly induce a

state of hyposensitiveness 1n various cases of asthma with rush desen
sitizing therapy * This treatment 1s espectally useful in preventing
relapses following the return of the patient to his home surroundings
after hosp 1won No y results will be obtained however
unless treatment with 2—3 weekly injections 1s continued for at Jeast six
months another eighteen months during which maintenance doses are
gwen at increasmgly long mtenals bemng required to obtain results
positive both from the serological and climcal point of view

This 1s especially true of patients allergic to seasonal moulds and
mdiiduals engaged 1n particular trades and occupations such as far
ming the baking trade flour mulls or the textile wood and leather
industries

In our expenience this only apphes to air borne allergens

For we have never observed tangible results ob d by sut !
mjecttons aganst foods

Occasmnnl treatment with skeptophylaxis or prol 4 hat
or d ing by oral ad >n of gradually g doses 2
#7 33 did indeed result 1n some improvement 1n scarcely 17 per cent ofa
group of 260 patients with characterssc food allergy 1n our hosputal
On the other hand psychogenic factors played such an important role
inthe notso manycasesmwhlchtreatmemwas compl:(clysuccesful that
even the results ot d 1n these subj do not 1y reflect the
true state of thungs Therefore Willem Rremer who devoted particular
attention to the problems of food allergy for many years believed these
methods to be of little use in treatment

Our own experience has not been sufficient to give an opinion re
garding the value of spray mhalants ¥? and oral methods 1n the treat
ment of inhalance allergy * % * and Urbachs oral propeptane the
rapy % the subl 1 19 the mntr ® and the intramuscular
methods of admunsstration of allergemc extracts prepared from inhalants
and foods

Confining ourselves to desensitization against inhalants the next
cause of failure may be stated to consist 1n

4) errors of dosage Too small doses may occur as all liquid allergenic
extracts decrease 1n allergenic potency slowly 1n some cases rapidly
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1 others among other things this depends upon the temperature at
which the vaccine 15 stored and the type of flud used m preparing
extracts Recently prepared liqud pollen and fungus allergenc extracts
sometimes show a particularly rapid decrease even 1n the first days
Clineally thus mvolves the danger that the first mnjections of such a
recently prepared vaccine mught give rise to general systemrc reactions
(When desensitization was admimistered 1n low dosage dunng a rather
long period this treatment sometunes has yielded excellent results)

Apart from the danger of systemuc reactions ¥ in our experience a
failure 15 most hiable to occur when too large doses of the extracts pre
pared from pollens moulds and yeasts are admumstered (cf p 40)

When patients are being tested or treated with drugs regardless of the
method of adminstration danger 15 present 7 Spectal mentton should
be made of this drug allergy which sometimes ¢ g when using pulv
rad ipecac and pulv fol digitalis does but frequently does not induce
a local wheal in skin tests for allergy ! Severe systemuc reacttons may
occur unexpectedly 1n these cases as we saw in skin tests with aspirin
and diphantomn and also abserved in the case of 2 worker employed
at a pharmaceutical factory who was hypersensittve to neo arsphen
amne

5) Likewise an incorrect evaluation of the restlts of shin tests for allergy
during desensitization may provide unpleasant surprses One should
be careful m evaluating the reliability of local wheals as a sole test of
the stage of hyposensitiveness or desensitization respectivily Like
others ® we frequently observed that an mtial mncrease of the local
reaction 1n the early stage of treatment was followed by a decrease
accompamed by a progressive mmprovement of the clinical symptoms
of allergy Undoubtedly this was not truein all cases In that event the
skin reacttons continued unchanged or disappeared entirely regardless
of the result of treatment 2 4 18 1

Thus some cases showed an mprovement without skin tests differing
sigmficantly from the imitial reactions whereas the positive shin reac-
tions even decreased or disappeared in others which had to be defined
as fatlures from the climcal pomnt of view The statement that one should
be careful 1 increasing the dosage 1n the case of a markedly strong
skin reaction continyes to apply 1 climical cases One should be double
careful 1n the event of none only a shght or 2 delayed reaction

It 1s virtually impossible m practice to determine the quantity of
crculating serum reagms and possibly that of blocking antibodies at
regular wtervals In addition the latter are not always produced not
even when large doses can be tolerated This 1s true ¢ g 1n the case of
house dust and 1 that of the Iignase and cytase producing fungus
Trchoderma viride Pers ex Fr as I was able to observe personally



36 VAN DER WERFF

When the vanations 1n the results of the shin tests for allergy made
to venly the effect of treatment duning desensitization are studied 1n
the light of current serological knowledge they will after 1l be under
standable to a considerable extent

Without wishing to minimuze the work of other investigators in this
field attention may be drawn to certain mulestones the introduction
of specific desensiization 1n human medicine (Freeman Noon 1911)
the demonstration for the first ume of inhibitors n the blood of asth
matic patients with fungus feather and cat s hair allergy (Storm san
Lecuwen and Rremer 1927 kremer 1932) the rediscovery of these
wntibitors 1n the blood of patients with hay fever (Cookecs 1935)
the determination of the nature and pomt of action of antibodies 1n
hibiting the reaction (Van Dishoeck ¢s  1942)

In the opinton of Van Dishoeck —and we are 1n complete agreement
withthis view— the decrease of the sessile tissue reagins and an increase
of arrculating reagms (state of hyposensitiveness) 1s followed by the
actual desensitization caused by the blocking antibodies which as he
showed act upon the reagins and which he therefore called antircagins
6 e

It 1s concervable that in some cases of failure there may be a hikelihood
of a compensation situation occurring in an occastonatly permanent
intermediate stage between the increase 1n reagins and the production
of antireagins including the possibility of other so far unidentificd
factors

6) Accordingly excluding other causal determunants there arc a
number of patients who are unable to acqure a state of hyposensitnveness
or desensitication In these cases there was a certain tolerance to the
allergens This was shown even by adequate large dosage of allergens

t ly ad d altt the air borne allergens were not
in the exp and inhal provocative tests and likewise
no definite improvement subjectivally and clically resulted

T) Moreover there are patients who by causes hitherto unknown
have an intolerance to the allergens imohed even when treated with
extremely small doses and with protective drugs

Desptte all our precautions taken in asthmatic patients with inhalance
allergy symptoms persist in at least one thurd of the total number
of patients approximately the same number as i vasomotor rhimtis

No one will doubt the value of specific desensitization  Anaphylactic
animal experiments have provided conclusive evidence of its use
Failures hardly ever occur mn amimal experiments although 1ndwidual
and generic quantitative variations may be observed

There are much more doubtful factors in men however so that the
nsk of a large number of falures must be taken into account
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The realization and study of these failures are of particular mmpor
tance as they may possibly put us on the track of the other causal
factors which 1n addition to sensitization play a role in bronchial asthma

SUMMARY

The causes of falure 1n treatment of bronchial asthma by specific
desensitization are reviewed
Failures may be due to

the incorrect choice of allergens

1ncorrect mndications

use of an mcorrect method of specific desensitization

1ncorrect evaluation of the results of skin tests for allergy

1nability of the patient to acquire a state of hyposensitiveness or
desensitization

intolerance to the allergens mvolved
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DISCUSSION

SOME PROBLEMS CONCERNING THE RESULTS OF
TREATMENT WITH SPECIFIC HYPOSENSITIZATION

by
HELGE COLLDAHL

Three factors are of spectal ymportance i the treatment of asthma apart from the
attacks They are specific hypersensitivity bronchial infection and focal mfectious
processes

It 13 very important to stress when judging the result of asthmatic treatment
that the asthmatic troubles 1 2 special case are often caused by multiple factors
and that the result of the treatment depends upon how mportant factors could
be more or less ehmunated by the treatment

The effect of spectfic hyposensitization must therefore be dependent upon the
degree of importance of the specific cause of the asthmatic troubles in the special
case Regarding different asthmatic patients for whom specific causes are of
importance the specific factor 1s of extremely varymg significance for the devel
opment of the asthma Therefore specific hyposensitization must differ greatly
1n 1mportance 1n different cases even if specific hyposensitization 1s only given
when specific allergic factors are of importance for the asthmatic troubles I
therefore think 1t 15 of extreme value to 1nvestigate by the help of provecation
tests and so on as to how mportant the specthc cause 1s 1n a special case

In a senes of 387 asthmatic patients investigated 1950~1953 at the allergy
laboratory of the m dical clmic of the University of Luad Sweden there was
indication for specific hyposensitization 1n about 25 per cent (Lund 1s a small
town most of the patients come from the country around )

Of the 387 pateents 229 (59 per cent) showed a positive skin test while 158
(41 per cent) showed a megative 43 per cent of the patients with positive skin
test gave a positive provocation test The best mdication for giving spectfic
hyposensitization 1n our opuion 1s & positive provocation fest

The patients to whom specific treatment was given have also recerved other
forms of therapy Of these patients I have had the possibility to follow 53 for
33 years The specific treatment was continued during a long trme 2—3 years
47 per cent had no troubles or were very much improved 19 per cent much
improved 19 per cent improved In 4 per cent no improvement occurred In 5 5
ber cent 1t was impossible to carry out the treatment and 1n 5 5 per cent the
Ppatients declined to complete the treatment

Thus a result of the combmed therapy was obtained 1n 85 per cent

1 thick nobody can deny the effect of sp cific hyposensitization in a case where
speaific factors are of great importance The fact that in certam cases the result
of speeific hyposensitization 1s only slight must not necessanly be interpreted as
failure of the treatment In such cases the effect of the specific factor can have

een compl 1 but the imp of the speuific factor was ouly
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slight and other factors were of much greater mportance Combined treatment
15 often necessary For the successful treatment of asthma it 1s ymportant that as
many different etiologic factors as possible are detected and ehiminated or treated
Of spectal importance 1t must be to treat or elminate the most significant causes

Many authors have considercd 1t important to have a control matenal when
judging the results i cases where specific treatment had been gren Some of
these authors have as control matenal used cases where a specific sensitvity
had not been detected Under such circumstances the control matenal according
10 my opinton cannot easily be compared with the group where speaific factors
are of importance The groups are unlike If one wishes 1o have a control material
s y for such an s to choose cases as similar as possible 1n
all respects and to treat only every second with specific treatment This was dane
by Bruun 1949 I think that a large ivestigation in that way would be of great
importance
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SPECIFIC DESENSIBILIZATION
4
A W FRANKLAND

There are very many reasons why when desensitization has been decided upon
the results are not as good as might be expected 1 should ke to mention one
aspect only and this 13 concerned with the dosage Quite often and possibly
because of the fear of general reactrons but also because of the farge number
of mnjections required a sufficiently high dose 1s not reached n the course of
desensiization This was well shown 1 a recent controlled tnal carned out m
patients with seasonal hay fever (Frankland Acta Allery 1956 1n the press)

REPLY TO DR FRANKLAND
by
P J VAN DER WERFF

1 wish to thank Dr F; for hus suppl y Our experience
bas indeed also shown that admimnsstration of 200 small doses may ultimately
result 10 hyposensttiveness In using this method however 100 much valuable
fime 13 wss\cd unnecessanly and practice has shown that 1n this event the patient
(or the p becomes d ed without need and too soon
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When the dosage 1s foo large the case s quute different

1) this mvolves the nisk of a more or less severe general systemuc reaction and

2) the organism may contmue n the stage of hypersensitiveness as is also the
case with all allergic patients who constantly or at regular tervals inhale asth
mogensc quantitres of allergens which also fail to mduce a state of hyposensitive
ness

1t may possibly be worth mentiomng that 1n the past years I treated three

tents who had a shock due to admmstration of too large doses s imme
dhately resulted 1n a state of hyposensitiveness m two of these patients  the third
had become intolerant however as was shown by admimistration of the weakest
dilytions

Case1 Miss C F aged 22 aseamstress hardly able to work as a result of severe
bronchial asthma and vasomotor rhumtis 2nd showing a marked hypersensitiveness
to house dust of her own home as well as to certain spectes of Aspergitlus (nz
versicolor (Vudl) Tiraboschr ochracens Wilhelm Amstelodami (Mang) Thom
et Church mdulans Erdam) which along with Rhizopus migricans Ehrenberg

were found to be the fungt prevailing n her home (neither skin tests
nor mhalation tests with standard house dust or other fungt had been positive)

The responses 1n the positave skin tests were markedly strong the 4th myection
given 1n the course of desensitization was seen to result 1 a local reaction meas

unwg 2 by 3 em and mild symptoms of vasomator rhumstis The fifth myection
resulted 1u 2 severe dysproea appeaning within 2 few minutes and a state of
shock  which persisted for 3 hours Subseq skin tests and tests
were negative even when doses were d Since that time
she has had no further attacks of asthma Follow up 5 years

Case 2 Mr'W den H aged 41 an electician affected with very severe asthma
which had rendered him vnfit for work for 6 months past The patient showed a
marked hypersensitiveness to house dust and all dominant fungt i the home The
first 5 njection. given 1n the course of desensitization resulted 1n marked local
reactions the fifth mjection being also & sociated with a mld attack of colica
mucosa the sixth mjection however gave nise to a very severe shock The patient
subsequently continued entirely free of symptoms for well over one year and
six months The symp then gradually agamn an wnp: bemg
obtained by a prolonged course of desensitization 1n low dosage

Case 3 ¥ H aged 17 employed at an old metal rag and waste paper store
affected with severe progressive asthma and vasomotor rhunitis Markedly allergic
(both serolocally and chimically) to wdustnal dusts and fung The first two
imjections gave only one + localwheal the third injection of the  percent vaccine
n g doses dately Tesulted m Thimus
which showed signs of 1ncreasing manifestations during the next days and was
followed by dyspnoea on the sixth day After an interval of a fortnight dunng
which the patient showed no symptoms mnjection of a 1 10 dilution of this
vaceine resulted in continued attacks of severe dyspnoea persisting for 2 day
Three injections of a placebo falled to eheit any response but admimstration
of 21 100 dilution was followed by shock marked by general distress severe
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dyspnoca and a brief collapse A placebo was given for a few weeks followed by
admumstration of a 1 100000 dilution resulting tn a marked local reaction
muld dyspnoea 1n the evening and a mild degree of vasomotor rhimtis appeanng
the next day

1 previously reported the case of a patient with hay fever who imtially showed
marked local reactions i view of which fact great caution was used in desen
sitization In the third year the local reactions had dimimushed and the doses
were increased somewhat more rapidly which tnexpectedly resulted 1n a very
severe state of shock The first subsequent injections gave nise to local reactions
which were as marked as they had been at the beginning of desensitization cure

SPECIFIC TREATMENT OF ASTHMA
[

R ALEVANY VALL

The treatment by pollen 15 quute efficient at the first stages of the pathologic
condition these stages are counted by seasonal years when only conjunctivitis
or rhinutis are present Later when asthma appears — also of pollnic ongin —
although the whole picture may disappear specially m those sensitive o gram:
neous plants 1 those who are sensitive to other pollens a more or less seasonally
evident rhimtis may remain present 1n spute of specific treatment

In Barcelona we have patients sensitive to grammeous plants whose symptoms
disappear even 1n the course of the same season #f they are then subjected to the
treatment but do not appear during the season if the pre seasonal treatment
has been followed

Patients sensitive to Platanes (Plutanus onentalis) suffer from rhimtis and
asthma improved by the treatment although generally not quite so much as 1s
the case with those sensitive to gramineous plants this occurs also in those sen
sitive to Parietaria officinalis - of which many cases may be seen on the Mediter
ranean Coast this depends on the larger diffusion of pollen m the local ambient
arr of the patient m proportion to neighbournng plants When there 1s a large
quantity of pollen present the treatment may even give opposite effects

‘We admunister imjections on alternate days or one every week or two weeks
per tenth parts of 100—10000 umts this specificity 1s the clearest and most
evident of all allergic affections Cutaneous reactions remai positive even out
of season — these reactions to certain pollens will recur even years afterward
n patients without any ensis or very shghtly affected (Parietana)

Those sensitive to Chenopodinm Album respond very well to the treatment
We found this pollen not only at the begtaning of autumn but also 1n summer
spring and even i winter

We have not seen pollic cnises only appeaning during the night we have
secn however mightcrises 1n patients suffering from daily cnses we have seen

hardly any pollen 1 the house of the patients and found Iittle at rught on the
shdes
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We saw cases sensitive 10 the pollens of Cosmos Aster Gladiolas Daisies etc
1 flonists showing large cutaneous reactions and even focal reactions by simple
scanficatron with pollen above them We do not advise a desensitizing treatment
for these patrents lwving 10 contact with these plants and whose cnses begin
already i June

Those sensitive to both pollen and dust when the latter 15 widespread 1n the
ambient air of the patrent but only 1 months of mtenstve pollen formation
specially m Paretana (April- May or May—June) must be treated oply with
pollen not with dust when these two months hase passed the dust does not
act any more although pollinic cnses may occur less tmtensively on account
of there being less pollen

We have not often seen patients sensitive to hairs these always improve under
treatment, provided that the ambient air 13 not too full of haus In our service
of Allergy m the Medical School the separation of various flour protetn was
obtained {proteose globuline ghadne and wheat glutenine also albunnn and
ye which have been d as diag: and p means
for asthmatic bakers we have even obtamned pseudopodic reactions m them
i general proteose and globuline were those substances which reacted most
but the therapeutic results were relatively poor

ASTHMA AND RHINITIS CAUSED BY FUNGI
by
R ALEMANY VALL

The may be limtted to fungy or be a conconutant of other
forms of sensitivity

1) Sensunvity limited to fungt Tt occurs frequently 1n patients hving 1n damp
surroundings (such as houses cellars parks etc) Riunttis or asthma will appear
although the best 15 to remove the patient injections may be admunsstered of
extracts of the fingi which had reacted on the shin and these injections give
good results The cures must be repeated sufficiently The case of the patient 15
clear nasal reactions may be stimulated by contact with the respective fungus
there always are nasal eosinophiles

2) Sensinity 10 both fungt and dust 1 persons hving 1 buildings housing
cereals stores etc The desensitzation with fungs and at times wath dust 15
£00d the treatment must be frequently repeated

3) Sensunaty to. Sunge and flour in bakers The treatment 1s bad and may even
produce opposite effects 1t 15 necesary that the patient should be removed
because some of them cannot remamn even a few hours 1n these surroundings we
have always found there Mucor Pemedlus etc If pemerllin 15 admimstered by
Imjection ntenstve asthmatic cnsis may occur — aithough not necessanly nor
always — and we have seen one with a subcutaneous emphysema

4) Sensitivity to fungi i patients with bronchins infections and asthma These
conditions do not respond to treatments with fungus-extracts but yeld to
bactenal vaccimes upon the ad of pentcithin
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reactions may still occur but they will fast disappear Skin reactions to fungt
and bacteria may disappear in ¢himates of high altitude and reappear or even
deselop into asthmatic cnises when the patients go to lower places with a more
damp climate than they were accustomed to

5) Sensinity to fungl in patients who exhibit small fibrous pulmonary lesions
with normat biood sedimentation and general well being an intensive and repeated
asthma even without instial rhunitis The conditton 15 improved by the admims
tration of fungus-extracts tuberculin and similar products When the patientfeaves
the damp chmate his asthma quickly disappears

6) Sensiturity to fungl and dust in patients with small and reduced fibrous lesions
a clear case of rlumtis and asthma 1n damp houses with visible moisture on the
paper of the walls although we did not always find fung: on these walls It
will be necessary for the patient to change his living quarters because 1f not
unpleasant — and even fatal — consequences may follow If the patient goes
10 Iive 1n well arred sunny houses with commurucation with free air the asthma
will quickly disappear

Para allergic reactions will often occur

7) Sensunity to fungi in truly fibrous patients with a high sidimentation without
any fever paositive lacto-gehfication and inversion of the blood atbumun globuline
co-efficient heavy and rebellious asthma cnses without mitial rhimtis such
patients cannot live 1n certam chimrates d damp alth
there are no skin reactions to fungi These patients will :improve when they live
1n temperate semt altitudinal climates 1n dry places protected from winds Treat
ment with fungt will give no results

Indamp climates where hurmidity collects on account of local geographic conditions
there will always be a higher percentage of asthmatic patients whose conditron
ss due to fungl than 1n those in which there are open spaces and frequent winds

In country houses sufliciently far from stores of gran etc even if Mucor
Pemeitlum Alternana etc may be found their proportion will by far not be the
same as those of rooms in city dwellings Fungt are 10 g and
stores etc We have even found them in operating rooms of modern hospitals

H J TEN CATE

Speaific hypo: 15 a prok and expt It seems only
Justified to wnhalant allergens which cannot sufficiently be elimunated Iike pollens
mould spores house dust antigen and sometimes occupational allergens lke
cow hair and hay dust with farmers The results are often excellent espectally
with pollens and mould spores but some patients expertence only partal or no
benefit at all Before undertaking thus treatment one should be quite sure of the
ewistence of bronchial sensitization to the allergens chosen for desensitization

If the history corraborates the posstive skin test evidence of bronchral sensitt
zation exists

A positive skin reaction not confirmed by the hustory needs further mnvestigation
before starting hyposensiization treatment
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A simple method to demonstrate bronchial sensitvity to inhaled allergens
consists of 1nhalation of aerosolized allergenic extracts The effect can be demon
strated by recording the vital capacity before the procedure and several times
afterwards at 4 munutes 1ntervals

We obtained the folfowing results on asthmatics when the hustory was not

considered

fnhalation results Percentage
Number of pat Skin test
Positive | Negauve | Positive | Negatwe
249 Strongly pos 147 10. 59 41
183 Mildly pos 65 118 355 645
88 Negatve o 8 0 100
When the history ding speaific was d on patients
® vath positive skin tests the following results were obtatned
Inhalation results Percentage
Number of pat Results of
with pos skin tests husto
P e Y| Postve | Negateve | Posve | Negatve
143 Positive 107 36 75 25
83 Doubtful 38 45 46 54
177 Negative 39 138 22 78




HOUSE DUST ALLERGEN(S) AND
HYPOSENSITIZATION

by
KATE MAUNSELL

1 HOUSE DUST ALLERGEN(S)

The pattern of bronchial asthma 15 consmmly changing owing to
phases 1n the degree of sensitwvity of the individual and to envir

changes due to season and region or such irregular events as floods
bombings and upheavals In dznly Iife The composition of house dust
reflects these and s therefore 1n part responstbl

for the changing pattern of asthma

The matenial from which house dust 1s denived may be of mtramural
or extramural origin but house dust 1s not more dirt a dead mass of
mert material It swarms with ltving organisms from 10 000 to several
rmullions spores of fungi can be found 1 one gramme of dust the number
of bacterta 1s equally large and mutes too may Live 1n house dust All
these micro organtsms either act as specific allergens themselves or by
virtue of their enzymes break down complex orgamic matter into
simpler compounds thus making or modifying house dust allergens

The matertals which are broken down denve from bwilding and
furnishing materials of ammal and plant ongin such as horse hair
(used not only for upholstery but also for cellings in old houses) glue
(the main component of sizes) feathers cotton wood and so on
House dust further contains scales from man antmals and msects and
particles blown indoors or carried in on shoes or garments such as
plant debris pollen and plant debris pollen and soil and also particles
of ash carbon and tarry matter due to atmospheric pollution by fires
Such 1s the conglomerate of house dust and several hypothesis are
possible as to the ongin of the house dust allergen(s)

1) House dust allergen(s) may be regarded as muxtures of specific
allergen(s) dertving from these matenals either 1n their natural state
or after being processed by industry

2) In addition to thus muxture there may be also one common sub-
stance which occurs duning the phase of the breaking down of organic
materals from different sources

Standardi.ation
The lack of a good method of d 18 the major 1
both 1n comparing samples of house dust and 1n estimating fractions
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from any one single sample Rockwell et al (1947) found no correlation
between the skin reacting substances and total mitrogen or phospho
tungstic acid prectpitaung mitrogen Other authors have confirmed this

Woodk (1954) ded the Gel di hmique However
the method of skin testing 1s still used m analyzing the potency of house
dust although 1t lacks the precision 1 in h The

of accuracy possible 15 obtamed by ntradermal shun titrations and
determination of a threshold titre  This 1s the reciprocal of the lowest
dilution of any one extract to give a positive reaction Every fraction
15 tested agaimnst a standard fraction and a ratio established between the
two The ratto of both threshold titres 1s referred to as test index It
vartes int different individuals to some extent Each sample was therefore
tested on at least four dust sensitive individuals and the mean of the 4
test index figures obtamed

House dust from different houses

It may be that the potency of house dust 1s influenced by the degree of
humedity of the houses concerned and this again may depend on the
soil on which the houses stand Such a possibiity was suggested by
Vallery Radot (1949) who observed the frequency of housedust allergy
1n persons living 1n houses bult along the banks of the Seme Harsh
(1952) noted that m the damp coastal areas of San Diego California

with a relative hurmidity averaging 75 per cent the number of patients suf

feringfromrespiratory allergy to house dust was high Incontradistinction

1n an extremely dry inland area below sea level with an abundant crop
of pollen the main allergy was rep by pollen y He
‘behieved that humdity rendered house dust and possibly other inhalant
allergens more allergentc In London which 1s built mamnly on clay soil

the onset of house dust allergy occurred more frequently m petsons
lving 1n houses bwilt on a refatively low level near waterways (Maunsell

1952) Ordman (1952 1955) drew attention to the fact that m South
Africa 1 resprratory allergy of the perenmal type (which included
house dust allergy but excluded pollen allergy) 2 combmnation of igh
atmosphertc temperature and high relative hunudity in constantly
narrow range seemed to be the sigmficant climate factor Further
pursuing thrs question I obtained house dust from different parts of
England all collected m September 1954 A wade variation in patency
was shown confirmng the results of Rockwell etal (1947) The strongest
sample No 39 of the present senes came from an extremely damp

London house with cracked walls and damaged dampcourse butlt on
a slopmng clay soil The average test index of the crude dust antigen

1 Confirmation of this observatson came from Milan (Fior and Teses 1955)
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No 39 was 250 whercas the test index of dust from well preserved
houses m different parts of England ranged only from 2—30

Sample 39 and 8 other samples have been cxamined for ther mould
content by Mr R R Davies and prelinunary results showed that the
total colomes of moulds grown per gramme of house dust on malt agar
varied widely Sample 39 yselded 23,200 000 colomes of Pemcillium
whereas the 8 samples from dricr houses i varous parts of England
yielded only from 60 000 to ! 100 000 colomes of Pemicilium (R R
Davies 1955) This result indicated that conditions favouning the growth
of Pemcillium favoured also the development of the dust allergens
No evidence however has been obtamed for regarding the Penicailhum
allergen as sdentical wuth the house dust allergen

Fractionation

In order to learn more about the acuve particles of housedust fractiona

tion of single samples 15 essential
Mech 1 fr:

p the finer from the coarser particles
of house dust As a result of gravity the smaller light particles float
1n the air a considerable time before reaching the ground According

TABLE I
Rate of fall of spherical particles of umt density 1n awr at 20 degrees C and one
atmosphere pressure

Reactivity Diameter microns Termrmal velocity em Jsec
02 0000225
03 00042
[ 00010
1 00035
2 00128
Strong 3 00275
5 0078
10 030
20 12
30 27
50 72
100 25
200 70
Weak 300 15
500 200
1000 385

from C N Davies (1954)
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to Stokes law particles of one mucron diameter fall at the rate of only
00035 cm per second whereas particles of about fifty muicrons dameter
fall at the rate of 7 2 cm per second Unfortunately the smaller particles
which float longer in the air and are therefore inbaled for a Jonger
period are far more active than the larger ones This was shown by
passing house dust through a sieve with a mesh of 76 microns diameter
Extracts from the fracuion passing the sieve produced much stronger
skin reactions than fractions from the extracts retamed by the sieve
The particufate matter can also be graded mto sizes by allowng the
particies 10 settle in chloroform or benzene the heavier particles settling
more quickly Agamn it was found that the highter particles gave the
stronger reactions (Table I)

Biochemueal fractionation of house dust antigen 15 based first on the
adsorption of the allergen of house dust by sustable adsorbents secondly
on the retention of the active molecules by dialysing membranes and
thirdly on their precipitation by acetone These properties have been
wmade vse of i the vanous methods of fractionation The method
described by Rermington et al (1947 1952} folloned the process outlined
by Sutherland (1942) and carmed . some stages further House dust
was soaked with dilute ammonia and the extracts treated with sodtum
benzoate {20 grammes to 1 htze) The addition of hydrochlonc acd
{one part concentrated acid to five parts of water) produced a precipitate
of benzorc acid which adsorbed the active matenial Thus was fltered of
and the benzoic acid was dissolved by the action of acetone The dark
matersal which was left as a precipitate could be dissolved in water and
preciprtated with aqueous acetone (25 to 80 per cent) The precipitate
obtamed at this stage was termed standard crude antigen

Further punfication was obtawed by dalysis agawnst cune acid and
the ash free matenal was agan precipitated by acetone This punfied
material was hghly active but protein tests were nEnge 1t contaned
6 per cent ‘When this compound was tysed with weak actd
the catbohydrates were rapidly broken down and amuno acids iberated
Only whea substantial hiberation of amuno zcids occurred was the bio-
logical actwaty destroyed It was concluded that the polypeptide moiety
was the essential part of the structure of the allergen

The same type of molecute (pot 1des Linked with polyy d
has been found i the active fractions of fungal cultures as for ex:xmple
Pencillium (Stiliwell et al  1947) and cotton (Cayton et al  1952)

Samp!cs of hou:e dust obtawned from a fiem of cleaners have been

hy (R et al 1947 Galactose was
‘hc only Sﬂgar composmg the poXysaochatxdc portion i’amnon chro
matography to wdenufy the on ¥

vealed the simple monoamne acds with the exocpnm of hxsndme and
4
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lystne The aromatic ammo acids such as tyrosine and phenylalanine,
were mostly absent

Chromatography has now been carried out also on house dust obtained
from single houses The results have confirmed 1n the main the previous
findings In some samples however other sugars—glucose and man
nosc—appeared apart from gafactose

Partition chromatography using however butanol acetic actd water
mnstead of colflidine as the second solvent showed agam that glutamic
and astartic acids were present in all samples and that the aromatic
amuno acids such as phenylalamine and tyrosine were only found 1n a
few samples

Considering the likelthood of wool and harr fibres being present in
the orignal dust 1t 1s remarkable that argmnme and cystine were found
1n traces only (Rimington) or else were absent (present series)

Inlubition test

The type of molecule described here resembles the blood group speaific
substances (Morgan and kg 1943) which are n the ussues and
secrettons such as saltiva of many ammals and of human beings of
group A and B Group spectfic factors mnhibit the agglutination of red
cells by the corresponding sera It seemed of interest to sce whether
the dust allergens would behave serologically in a way simultr to the
group speaific factors

Serial dilutrons of one unit of serum 1n normal saline were
mixed with one unit of standard crude antigen (10 mgm in
1 ml of normal saline) Control seral dilutions of one unit
of serum 1n normal saline were mixed with one unit of the
appropriate red cells in a citrate suspension and kept at 37
degrees centigrade for 30 runutes The titre was expressed
as the reciprocal of the greatest dilutton of the sera causing
agglutination

Inhibition of the aBo agglutination by the dust allergen was shown
although the mhibatory activity was of a lower order than that shown
by the blood group specific factors (R Sullwell M 1
1947) Binaght (1950) confirmed this inhibition of red cell agglutination
by house dust allergen(s) and reported this finding also m the case
of related inhalants as e g cotton and feathers He believed that there
was a close relationshup between the strength of the snhubiting and the
skin reacting properties of the allergenic solutions

The consequence of a hypothesis that house dust allergen 1s related to
blood substances would be hyposensttization of dust allergic patients
with human serum or horse serum Such hyposensitization with human
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werum was started but was given up onaccount of the danger of homo-
logous serum jaundice (Maunsell 1944) Horse seruminjectionsappeared
too dangerous Therefore the less harmful house dust 1s still chosen for
hyposensitisation

T HYPOSENSITIZATION
In hyposensitization ether extracts of house dust (Bencard) or crude
dust antigen (Domogen Duncan) was gren In the case of Domogen
heat sterihisation was carrted out as it had been shown that heating up
to 100 degrees C on three successive days did not destroy the skin
reacting properties There are certain advantages 1n the choice of house
dust for immunization Even if the hypothesis of a common dust antigen
15 not accepted there 1» good reason to expect that such an extract will
desensifise against feathers horse hair moulds and so on The rnishs
50 often evident 1n pollen immumzation are practically non-eustent 1n
dust immunrzation Local reactions occur and may be pamnfel but
usually the infiltration dies down after one or two days Attacks of
bronchial asthma are rare much rarer than after mnyections of bactenal
vaccines

The subdermal hyposensitization follows the lines generally accepted
in thus form of therapy and has to te given over 2 period of 2 years
Treatment with Domogen usually starts with 01 ml (dilution Igm
1000 ml) njections being increased by 01 ml up to 1 m! followed
by 1 ml 2s mantenance doses at longer mtervals up to 1—2 years

In cases treated the shin reactions decreased and often became
negative Not always however did a negative skin reactton mean
freedom from attacks

A blocking antibody developed during treatment It was however
much weaker than the blocking pollen antibody occurring during
hy ion The h of the two seem to
differ It may be that the mam effect of dust hyposensitization 1s ad
sorption of the comparitively small moler:ule of the dust antigen to the
larger le of the globul After some time the allergen
may be freed agam This would explain the short duration of the
protection

70 per cent of cases treated enjoyed marked improvement during their
treatment and half of them for many yearslater The others relapsed when
treatment had subsided In evaluating results 1t should be borne 1o rnd
that the dust sensitive patient with asthma is also prone to infections and
their adverse effects on the asthmatic subject and to emotional stmult
Hyposensitization with dust 1f successful controls only one side of the
whole syndrome

In some cases 1t 1s possible to obtain better results from muxtures of
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dusts with moulds or with weak bacterial va and such b

must be decided 1n connection with the patient s mstory In other cases it
may be better to use a special source of dust again depending on the
history In all cases however treatment should be combined with pre
cautions and patients should realize the nsk of inhaling air strongly
polluted by house dust

SUMMARY

The potency of house dust vares 1n different houses The strongest
sample came from an exceedingly damp house and had an excessively
high content of Pencillium spores

Mechanical fractionation of house dust showed that the finer particles
\\hxch ﬂoal longcr mn the air were more active than the coarser

on d d that the active molecule con

sisted of a lmkage of polypeptides with polysacchanides and that the
activity resided 1n the polypeptide moiety

Chromatography showed that the polypeptides consisted mainly of
the simpler monoamno acids and the carbohydrates mamly of galactose

The type of molecule resembled the blood group spectfic substances

The skin reacting properties of the crude dust antigen(s) were not
decreased by heating to 100 degrees C for thurty munutes

70 per cent of cases found relief by hyposensitization with house dust
extracts

Hyposensitization should be carried out over a peniod of several
years and the best results may be obtained with house dust from a
highly active source
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DISCUSSION

DESENSITIZING TREATMENT WITH DUST
by
R ALEMANY VALL

Weused for purpose of the ordinary 1 dust and that obtained
from cleaning doormats on industnial premuses we used hawever preferently
the dust collected 1n the house of the patient himself especially in his bedroom
We gave fo the patient one or two 1nj ctions per week we never left him for 12
days without an tnjection The mjections were diluted at the beginning and more
concentrated afterward If the 15 pted round the beg the
trouble will recur it does not happen however after five or six months The
doses must be progressive and injected tn different places the same dosis repeated
cannot produce a cutancous reaction but exercise a good influence The reactions
usually diminish

Rhunorthea 1s usually the first to dimunish and disappear  sneezsng will lasta
Iittle Tonger and will not come 1n fits but 1solated and divided durning the day
the most permanent condition will be nrasal obstruction

Skin of Y type apy belatedly will give trouble to
the patient but may wmprove very transitorily As results of the dust injections
intercutaneous nodes may rarely somettmes appear they will have a clearly
defined tendency to suppuration without fever or malaise on the contrary they
evercise a beneficial influence on the illness because the rhinorrhea and asthma
disappear mn a few weeks We have seen the mflammatory nodes 1n ordinary
asthmatic patients after intradermuc mjections of microbral vaccines with a good
ultenior effect on the illness Their biopsy and muicroscopic examnation (Dr
Albantara) p us to see disp phile cells together with neutro-
phile leucocytes having a tendency to suppuration

We have scattered the dust of these bedrooms i media for fungt both 1n
general and banal and they did not produce any reaction on the patient s skin
We used aqueous extracts or these extracts already concentrated 1n vacuum or
those resulting from the evaporation by electrnic fan n colodion thimbles  they
were dialyzed with cellophane paper The portion called proteiuc was separated
from the hydrocarbonated exposing the watery extract to the action of a hydro-
choric solution 18 boiling for 3 hours on different days

Other extracts had been exposed to a temperature of 55 —60 C during one
hour and others even to 95 C for several hours the extract has kept in both
cases 1ts reactionary activity on the skin We have sometimes obtamned a positive
skin reaction both with the iqud which went through the cellophane and the
one that did not We finally used for the extracts Sestzss filter with good skin
reaction on the patient We proceeded with a pH of 7 5-8

Although the mtrogen value (index) does not show with absolute certainty
the value of the extract our chemust from the Medical School had determined
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the total nitrogen and proteic mtrogen by means of phosphotungstic acid  there
was as anaverage 124Imgm totalmtrogenand 0 0560 mgm proteic nitrogen per
c¢ m the dust found in the rooms of the patient

The standard dust of an industry working for the cleaning of rugs and mats
1n Barcelona contained 0 2808 mgm totalnitrogen and 0 0420 mgm protercmitrogen
peree

H J TEN CATE

Aller,y to the house dust antigen 1s one of the main causes of asthmatic and rhimtis
attacks 1n the B ds 112 outof 152 datthe G ¢
Untversity Chinic for Internal Med: (Chest dep ) d positive
skin reactions to allergens 100 out of them to house dust extract

35 normal persons out of 106 normal controls demonstrated posittve skin
tests 24 to house dust extract

91 asthmatics out of 169 asthmatic patients with a strongly positive skin test to
house dust extract demonstrated a posttive 1ahalation reaction to an aerosol of
house dust extract which was mhaled (54 per cent}

25 pattents out of 70 patients with muldly posttive skin tests to house dust
extract reacted positively after inhalation of the house dust extract (36 per cent)

In order to d the g dunn,
hyposensitization to house dust two hospitalized asthmatic patents were fre
quently exposed to house dust aerosol They recerved daily house dust extract
imjections m increasing amounts Blocking antibodies according to the techmic
of Kate Maunsell could be demonstrated

House dust House dust | Decrease
Pat Date jextractinmgm | Vit cap |extractnmgm | Vt cap Blocking Antib
subcutaneous serosolized /
VR 8/ 0 2150 30 10 Blockmng index 0
1952
1978 15 2500 36 9
29/8 45 2750 45 38
10/9 10875 2525 75 50 Blocking 1ndex 2
VV 6852 0 2600 18 81 Blocking 1ndex 0
16/8 105 3350 9 o
19/8 34 3300 30 15
278 25 3300 30 9
3058 91 3450 60 50 | Blocking index 2—4
59 466 3450 0 0
69 Discharged from hosp tal
14/10 1006 35¢ 3 12
2511 1606 3450 6 1 (pregnant)
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HOUSE DUST DESENSIBILIZATION

by
HELGE COLLDAHL

1n a series of 387 patients wath asthma bronchale (from the allergy laboratory
medical chnre Lund) the skin test was positie in 59 per cent The pauients gave a
positne reaction to dust n 41 per cent, to ammal dander 1n 35 percent, todiffer
ent food stuffs in 31 per cent and to pollen m 19 per cent

Dust therefore 15 the antigen i the mentioned matenal that gnes the hihest
percentage of positive skin reactions

When patients with a positive shin test mhale the antigen the provocation
tests turned out positisely 1n case of dust 1n 72 per cent 1n case of pollen in 59
per cent and 10 case of amimal dander in 20 per cent

For two reasons therefore dust 15 an extremely important antigen for the
troubles of asthmatic patients 1n Sweden A positive skin test for dust 1s more
often a sign of hyp ty of chmical imp than a positive skin test
for other antigens

‘When using different dust extracts very different results were obtamned both
by skin testing and provocation tests

The effect of hyposensitization 1s usually very good Long time treatment 1s
essenuial When a strong dust extract {measured by skin titration and provocation
tests) can be prepared from the paticnt s home the hyposensitization 1s carnied
out with this extract
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HOUSE DUST DESENSIBILIZATION
by
B SANCHEZ-CUINCA

It15 3 pleasure to me to co-operate to the sesstons of this International Round Table
Jor the Therapy of Bronchial Asthma with my personal expenence in the hyposen
sibilizing treatment of those asthmatic patients sensttive to dust with its corre-
sponding extracts The number of patients studied both by myself and my collabo-
Tators m my private office as well as m our Asthma Institute from the year 1945
amounts to 8420 among which 3640 were sensitive to dust Ths figure represents
432 per cent of the total number of asthmatic patients up to this day Of them
1721 had treatment only of dust extract and 1919 were treated with the extract
alternated with an auto-vaccine of the germ or germs cultured from the nasal
secretion In certain cases also from sputum

As a rule desensibilization proved effective and symptomatology gradually
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receded when the doses of the allergenic active sub: were But the
simultaneous use of a nasal auto vaceine alternated with the dust extract proved
even more effective The useful action of the vaccine 1n these cases may be ascribed
to the elimmation of the nasal allergic episodes of bacterral etiology which add
to those produced by dust or perhaps because the infectious eptsodes are mn favour
of a pathogenetic action of the dust 1ncreastng the permeability of the mucous
membrape to the allergen or acting as & non specific stmulant to the shockorgan

this simulant would have the effect of complementing the not suffictent allergenic
action that 1s to say 1nfection acting as a workng factor 1n the allergic episode
In dust nasal allergy specific desensibihization 15 much more effective than mn
asthma

5 per cent of our rcspnmwry allergic to dust patients showed resistance to

g their m an increase of symptomatology
after the extract njections In these cases they have been applied a protective
treatment of Cortisone and AcTH While desensibilization went on and once a
Ingh dose of allergenic extract was reached we gradually suppressed the protective
pharmacology at the same time reducing the extract doses down to a quantity
which bemng effective could be bome by the patient without any Cortisone

Taking 1nto account the different allergentc nchness of house dust we have
prepared 3 different types of extracts convement to the 3 groups 1n which we have
divided our patients

) Rural or farms house dust very tich in organic matter marnly of ammal
ongmn

) Manne or sea side dust especially nch in spores or fungt

) Town or large city house dust, generally rich 1n those factors giving a par
ticular character to the two previous ones On a base of reactivity common to the
three extracts patients sensitive to dust fluctuate m ther reactions to them
according to their urban rural or sea side condition and we have taken advantage
of these differences 1 their skin reactions to prescnibe the corresponding extract
treatment.

Speaific desensibrlization 15 necessanly long After two years of applyng the
maxmum dose (1 ¢¢ of 4 per cent extract) we still continue giving a monthly
injection of that dose for another year and even longer

When desensibzation 1s effective the cutaneous activity dimimishes which
shows 1n the of p des mn the test the hyper
hemuc halo also reduces but a round Iump 5 sull obtamed which corresponds to
@ two crosses reaction In fact no real desenstbilization ts obtained but a process
of hyposensibilization showing a ighter reactivity both of the skin and of the
shockorgan




BACTERIAL VACCINE THERAPY*
by

A W FRANKLAND

There 1s considerable difference 1n opinion as to whether bactenal
vaccines are of use 1n the infectise type of asthma and whether any effect
obtaned 1s speaific An autogenous bacterial vaccine 1pparently will
give good results to many patients A control trial was carried out to
see whether bacterial vaccines give specific help to infectine asthmatics
Patients were selected for the tnial if the asthma was of a predomu
natungly infective type and inwhoma bactenial vaccine would be expected
to be helpful The vaccine was made from the orgamisms found from
culture specimens of spulum or from a post nasal swab The organisms

that were d fi were strep us virdans or a non
haemolyuc s!reptococcus when in almost pure culture any pneumo
coccus or b ) or Friedlander s bacillus Each patient

received the best av:ulahle standard method of treatment and 1n addition
recerved a bactenial vaccine or a control flud Two doctors took part
1n the trial One of them believed that an autogenous bacterial vaccine
gave specific help the other doctor believed that any help obtamed
was quite non specrfic in effect and that saline would give as good
results A statisucian placed the patients either in the vaccine group
or control group by means of random number tables Each doctor
reviewed his own cases for a year but not until the end of the trial did he
know whether the patient had received a bacterial vacetne or carbol
saline control

It was intended that each doctor should follow a hundred cases for
one year One doctor followed up 89 patients and the other 95 patients
A system of scoring was used for assessing the final overall result
There were frequently several types of organisms 1n one vaceine A
muxed stoch vaccine was added to all the autogenous vaccines The
strength of the vaccine was such that 1t contammed 10 mullion per ml
of each of the autogenous strans The control fiud was 0 5 per cent
carbel saline

It was found that 54 per cent and 62 per cent (average 58 per cent)
improved on the vaccine while 51 per cent and 54 per cent (average 52 §
per cent) improved on saling injections

(This art cle appeared more fully 1 the British Medi al Journal (Oct 15 1955 p 941)

Autogeous bacterial vacel es In the treatment of asthma by A W FRANKLAND W HOWARD
Hugues and R H Gormar)
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The trial showed that when an active interest ss taken 2157 %
patient half the patents for a penod of a year vill obtam fa v
Any result reported that docs not show a statistieally synifie 3 -
provement on a figure of S0 percentrelieved docs notsupportthe vef » #
any allegedly specific treatment It may also be pointed out that e /
una’er the conditions of the experiment was 1t shown that there wis 1

between an £t vacgine therapy and saline ingections
1n the treatment of asthma It may yet be shown that bactenal vaccines
under other conditions can gne speotfic benefit 1 the treatment of
asthma

SUMMARY

A controled 1nal was carried out in 200 cases of infective isthm
The patients were kept under abservation for one year and piven general

symptomatic It was found that regular tnjections
af :m autogenous bacterral vacmine produced no greater bonefit to
asthmatic patents than sumilar snpections of carbol saline Qver 50
per cent obtamned benefit from the treatment




DISCUSSION
HELGE COLLDAHL

According to the results reported by Dr Frankland one cannot expect any result
from bactenial vaccne treatment

We have adounistered both stock vaccines and auto-vaccines (o patients whose
asthma 1s worse 1n connection with infections and we arc under the impression
that troubles after mfe are shorter and not so severe
when vaccmne therapy 1s given

In some few cases asthmatic troubles certainly become worse through vacane
treatment even 1l the doses are very small I therefore think 1t 1s dufficult in all
cases to deny a more specific effect from vaccine therapy

There 1s a group of patients who are dust sensttive but who rarely experience
distress other than in connection with infections I think in these cases the most
essential procedure 1s to give the patients hyposensitization treatment with dust
extracts in order more or less to ehminate the chronic 1rntation 1n the broncht
coused by the dust sensiwty In this way the resistance to infections probably
becomes greater

W I QUARLES VAN UFFORD

I was much impressed by the data suppled by Dr Frankland the moreso asIhad
a much better opinion of vaccine therapy

The difficulty 1n evaluating a method of treatment in bronchial asthma is that
1n actual treatment erther of the attack itself or of the sequelae of attacks we ask
ourselves the question as to the pownt at which the drug to be admumstered will
act 5o that we will be able to determine whether how rapidly to what extent
and for what length of time the attack will be suppressed In downgso the question
as to the cause of the attack 1s not taken mto account In attempting to prevent
attacks we should also ask ourselves whether 1t might be possible to identify
one or several specific causes against which preventive measures might be taken
This implies that the treatment of pollen asthma  fungus asthma feather asthma
etc with autovaccines should never be called a specific therapy

1t15 2 different question whether autovaceine therapy may be regarded as a non
specific form of treatment such as pyretotherapy sulphur therapy pold therapy
etc etc

Dr Frankland has succeeded 1m shawing that autovaccine therapy 1s not a useful
non-spectfic form of treatment and also that bactena frequently play no or no
mportant part 1n the pathogenesis of attacks of asthma in a number of patients

As regards the use of non specific treatment with autovaccines I am as sceptical
as Dr Frankland I have the impression however that 1t would be differentifan
autovacemne therapy — with regard to this matter I wish to point out that small
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doses of the vaccines might be admumstered at regular intervals of 5—14 days
{therefore thus treatment 15 rather a method of mamtaiming immumity) — 1s com
bined with this form of treatment increasingly large doses being adminstered
atabout the same intervals and employed only 1n those cases 1n which 1t 1 defimite
v mdicated

We believe this to be wndicated 10 the foll cases

a) patients with bronchral asthma subject to continuous attacks of bronchitis
(increased Esy, large number of neutrophilic leucocytes m the sputum an X ray
picture suggesting a large number of wfections)

£) patients with bronchial asthma showing a large number of focal infections
10 whom there app lyisa p between the and the attacks
of asthma

¢) patients with bronchsal asthma liable to frequent attacks of dyspnoea fol
lowmng colds bronchutis etc (this group often includes children)

d) patients with bronchial asthma who do not show any imtervals free of symp-
toms between attacks but contmue to cough expectorate etc We treat the
secondary bronchutis mn these cases

) patients with bronchual asthma showing markedly positive skin tests for one
or several bacterial allergens whereas no defintte focus (the possibility of 2 locali
22tion 1 the gall bladder tonsis or accessory smuses of the nose bemng also
borme 1n mind) could be detected

J) patients with emphysema and recurrent bronchitis

In prepanng vaccines preparation of the ordinary autovaccine 1s combined
with that of 2 stock vaccine the rule betng that another vaccine 1 prepared when
admmistration of the vaccme has fatled to elicit any Tesponse or the condition
of the patient remawms unchanged after has been d for a few
months Bacteria from the patient himself and stock bactena are used 1z pre
panng the vaccine which 1s composed m accordance with the positive skin tests

Extremely good results may be anticipated when these mdications are observed
It should be borne in mind however that forms of asthma due to only one cause
are hardly ever encountered The autovaccme will only be effective agamnst the
bacteral factor To obtam adequate results the other factors will often have
1o be treated as well

B SANCHEZ-CUENCA

We believe to have at present a faw experience of vaccine therapy on bronchal
asthma Of our 8420 patients 4128 belong to the mfective group and have been
treated as basical therapy with bronchial autogene vaccmes In answer to this
therapy patients can be classified under four different groups
a) with a brillant result corresponding to those whose sibilant symptoms
Temit after the first P cease €xXp pp and
the patient 13 for a Jong time 1 2 posttion sumlar to normality and many times
normal for the rest of hus Lfe if the treatment has been long enough
8) good when the result of the vacene shows 1 the evident remussion of the
P gy 1 the di of p hing of ual
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secretion increase of their breathing capacity in repose but with persistency of a
certain stage of dyspnoea after an effort disclosing the charactenstics of an
asthmatic dyspnoca even reaching the aspect of real asthma if the functional
effort exceeds certain hmits  the functional recovery of these patients can be
estimated at 60— 70 per cent The disapy of severe dental catarrhs
15 a considerable advantage n their process

¢} nuddle with a shight symtomatic relief hardly representing 10 -20 per cent
of recovery but with a farr reduction of sertous bronchial attacks  this anyway
mmplies a

d) bad we nclude 1n (h:s group lhosc without any relief and also those getting
worse after the vaccine therapy

In our expenence the first group represents 15 per cent the second group
45 per cent the third group 30 per cent and 10 per cent the fourth group

Inthese grades asa therapeutical answer very important facts are  the duration
of the process the existence of injunes to the bronchial wall the tendency to
bronche pulmo the airculation and the

e humoral on which a clear immunologic answer

depends

ghc composition of the vaccine may be very important to obtain better tolerance
and the best useful effect The image 1n the culture plate which allows to evaluate
to a certain extent the proportion of each germ 1n the sputum to be reproduced
1n the vacciae 15 a very musleading process The image in the plate corresponds
to the sputum clot chosen by chance with the platinum handle e have always
prefered to make tests of the germs through an intradermic injection to the patient
and observe the mtensity of the reactions but mn the opposite way that is less
quantity of those with a higher reaction and a larger quantity of those with a
lighter reaction but nesertheless taking into the composition of the vaceine all
those under culture on the agar blood plate We do not constder there 1s any
reasonable judgernent on which to base the granting of any determined impartance
to any kind of bactena cultured from the breath exudes of the infective asthmatic
We have denominated the vaccines prepared n this way compensated vaccines
because the reactionary activity 15 compensated 1n them with the mass of bactena

K WILKEN JENSEN

The results of Dr Frankland and co workers may be valid for adults but in my
experience they are definitely wrong for children In the Unnersity hosputal in
Copenhagen we treat a lot of chuldren with stock vaccne prepared from several
hundreds of cultures from noses and throats of asthmatic children We regard
the prognos:s for the children with what we call infection asthma better \han for
the children with inhalation asthma The figures from my chimic show about
85— 90 per cent of the asthmatic children symptomfree after a long trme treatment
with the stock vaceine of the Danush State Serum Insutute Unfortunately I have
no controls



FOOD ALLERGY
by
J F FARREPONS €6

Not only are we 1gnorant as yet of the internal mechamusm of allergic
diseases but the actual nature of the causes of allergy are also subject
to constderable differences of opinton
Some authors believe that the effect of domestic dust 15 the primary
producer of respiratory allergy while for others 1t 1s hardly if at ail
important The latter authors stress the action of moulds To a third
group again vanous kinds of food constitute the most important
allergenic agents And for yet another school of allergologists bacteria
are chiefly responsible for the existence of asthma
This situation apphies not only to our country but alsc to others
In the Umited States for we find R 1 g that
most asthmas are infectious but that food 1s not a factor of any lmpor
tance In that same country on the other hand Rowe declared that
in the majonty of resprratory allergies the inhalatory and alimentary
allergensare nvolved in the same proportion while bacteria have noeffect
In France Belgum Holland Britam Italy and Spamn opuuons are
also very divided For some authors the cause of allergic diseases 15
bactenial infection for others bacteria have no particular interest
other causes being blamed
There are several reasons for this lack of agreement viz
T Lack of umfornuty 1n diagnostic methods
A With respect to mhalatory allergies
1) Authors favouring the intradermal reaction
2) Authors favouring the dermal reaction
3) Diagnosis based only on passive transmussion
B With respect to alimentary allergies
1) Authors favouring the mtradermal reactions
2) Authors favouring the cutaneous reactions
3) Authors favouring diagnoses with only special diets
4) Authors favouring diagnoses based on pulsation hlanges and
other procedures eg the mucroprecipitation test alimentary
production of leukopema etc
‘With respect to bacterial allergtes
1) Authors favourmng the intradermal reaction
a) with extracts of whole bacteria
b) with polysaccharide fractions

o]
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2) Authors rejectng all allergic tests with bacteria
3) Authors favouning the Solis Cohen test (bactersal cultures from
the patient s own blood cultures n infectious materal from
the same patient)
Yet another cutancous reaction method widely used in England
1s the Prick method
Another group of difficulties anses from the non standardization of
the extracts used 1n dragnosing
1) aqueous extracts for the intradermal reaction determining their
contents of nitrogenum
2) water glycenin extracts for the dermal reaction
3) use of raw matenals without extraction
4) use of pure Endo extracts (purified and concentrated extracts)
5) extracts determined by weight
It 1s obvious that the same mnvestigator using those different extracts
n the same patient must get sumlar results
I am at present making a survey of respiratory allergres with moulds
{cxtracts of type 33 moulds) and to day we are diagnosing many more
mould allergtes than two years ago
In France Vallery Radot and Halpern made a study of the problem
of dust allergy which having been fairly seldom diagnosed sn that
country some tune ago now shows an incidence stmular to that of
other countries
A beginner 1n allergology who bases his knowledge on the experience
of others will find his studies increasingly difficult owing to the vanations
1n the way of life and food habits of the patients
Anauthor writing on allergy will of course relate his own experiences
and stud g for knowiedge are bound to go
wrong 1f they auemp! to copy exacﬂy what they have learned from a
foreign teacher whose expertences cannot of course be completely
relied upon 1n all circumstances
Some time ago we had with us 1n Madnd and Barcelona Dr Albert
H Rowe doubtless one of the world s best allergists In the latter town
Dr Rowe gave some lectures entitled Climcal Aspects of Food Allerg)
After hstening to this screntist whose views were extremely valuable
to us (Rowe said that the problem of allergy was generally speaking
a matter of food) the only conclusion we could come to was that
nerther dust nor bactenia had any considerable significance
On the same day we listened to Dr Rowe at the Faculty of Medicine
at Barcelona I received a folder containing some interesting words by
Dr Chobot which I will copy here
There are two currents of optmon with respect to food allergy
One, with 1ts center 1n the West and Middle West belteves that food 15
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an important cause which however can only become intense n the
cycles of higher respiratory infections Another group ncluding
myself —continues Chobot— believe that although there ewusts food
allergy that does not mean that 1t can develop its activity during the
cycles of respiratory infection the important cause 1s the infection atone
1 do not favour the theory of any ncrease of alimentary hypersensitivity
during high respiratory infection for my experience has taught me that
alimentary hypersensitivity when high respiratory infection 1s present
remans unchanged as long as the cause of shock 1s effective

In Cooke s work Dr Chobot author of the chapter on Altmentary
allergy makes the following statements

1) Contrary to what 1s generally believed clinical alimentary allergres
are infrequent

2) Allergies following the eating of certain foods (after one hour)
may be diagnosed by immediate testing The patient generally knows
the source of his allergy and has no difficulty mn talking about 1t

3) Analysis of the delayed reaction 1s difficult both by means of
cutaneous tests and by provoked alimentary tests As 2 rule only the
last reactions can be determined by therapeutic proof

In his book on pediatric allergy Chobot summanzes the causes of
asthma on the basis of hus expertence with 209 children of under 3 years
old He finds that alimentary allergy (without inhalatory or bacterial
allergy) was present 1 only 0 5 per cent of cases 3 per cent had ali
mentary allergy muxed with a bactenal one and 8 per cent had alimen
tary bactenal and inhalatory allergy combmned On the other hand
mixed bacterial and mhalatory allergy accounted for 48 per cent of cases

As agamnst this Dr Rowe showed a survey comparnng the four
greatest causes of allergy the Ist very frequent the 2nd less frequent
the 3rd least frequent and the 4th infrequent So far he classes food
as 1in bronchial asthma halatory causes also as 1 drugs and serums
as 2 and wfectious agents as 4 In the perenmal type he classes food
as 2—stll very important therefore— 1nhalants as 1 (most important)
drugs and serums as 4 and bacteria also as 4 (1e nfrequent) Rowes
experiences 1n 1952 tt mean that 'y causes are pre
emunent n allergy These theories are supported by Vaughan Runkel
and Randolph but not by many other allergists including Cooke
Femnberg Rackemann and others

Now let us suppose that both sides get the same therapeutic results
say 70 per cent Then Rowes group may get this percentage by the
most specific diagnostics The second group may get the same result
by using bacterial vaccimes whose specificity 1s doubtful although the
result 1s considerable Both groups of mvestigators amve at the same
goal but by different roads The Rowe group will elmnate the anaphy
5
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Jectic shock and produce alimentary micro-shocks The Cooke group
will attain that equilibrium by producing non specific micro-shocks with
bacterial vaccines

It may be more suttable to the allergist to belong to the latter group
but none the less Rowe s techmque 15 the more reliable m the long run

The effect of these techmques i our everyday work depends upon
many factors The patient s mental state the time and patience which
the allergist 1s able to devote to them  the realization of a mutual interest
on the part of doctor and patient all these and simular factors may
make an mmportant contribution Faiing this the allergist may esther
join the other group, or prefer to adopt an eclectic attitude

Duagnosis of Food Allergy

It 15 not easy to diagnose a food allergy because of the slight validity of
erther cutaneous or intradermal tests for although they may appear to
turn out positive 1t may also be that the patient 1s not so sensitive to
the food that produces a positive effect as for a food whose effect 15
negative Therefore a diet based on cutaneous experiment 1s unreliable
It 15 important for the allergist to know the order of frequency 1n which
vartous foods provoke allergic attacks In a small manual which I
wrote I gave the five different statistics mcluding the order of frequency
of the foods and the types of food that would most quickly and more
slowly provoke attacks (Table 1) Naturally such a table of foods 1s of
constderable interest for the study of alimentary causes of allergic
disease and when a diet 15 drawn up a knowledge of the table also
provides a new order of sequence to follow 1n any ahmentary additions
thereby avoiding fresh allergic troubles which will aggravate the
patient s feelings of depression and hopelessness We must bear 1n
mund that the patient pins his hopes on the doctor s knowledge and
opiuons and rarely knows anything about the effects of food Usually
he has prejudices such as attaching undue importance to colds to
defaecation or other organic ts women for would
feel troubled while menstruating others agamn would worry about the
weather etc

I will leave aside the various diagnostic procedures respecting aller
gensc foods and confine myself to giving our experiences i our own
country Spain Furst there 1s the patient s chmcal hustory to be written
by the physician ncluding questions of work habits place and con
drtion of the home repugnance to any particular foods frequency of
their ingestion etc It 1s a common thing to discover a hypersensitivity
on the part of a patient of which he was completely unaware when
talking about certamn foods without a knowledge of any of them
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TABLE 1

wheat 43 [/ cabbage 48 / rye 24/
mulk 214/ not 47/  dry grapes 24/
chocolate 21 / rapeseed 45/ veal 23/
eges 21 / banana 44 / plums 21/
kidney beans 10/ peas 42 / radishes 21/
tomato 10 /  peaches 4 ,/ garlc 21/
fish 95/ lamb 4 / lemon 21/
corn 76 / apples 39/ panley 2/
caulifiower 72/ oats 38 / shellfish 17/
onion 72/ asparagus 37/ pepper 17/
barley 64 / artichokes 34/ olves 15/
ce 6 / strawbemmes 32/ oranges 12/
celery 58 / rabbit 3 /  herrng 11/
pork. 54 / carrots 3 / chestout 0 /
chicken 53 / dryfigs 28/

pears 52/  beans 25/

As soon as this 1s mad huch g ily informs us of an

alimentary allergy although 1t may not appear to be the actual morbific
agent~the patient 1s put on a basic therapeutic diet 1n order to attain
an allergic equlibrium and establish a level For example
Lunch  Milk of almonds
Rye bread
Apple marmalade

Dinner and supper

Race soup made only of the meat of lamb
Toasted meat of lamb

Artichokes

Sweet potato

Grll

Lettuce

Olives

Pears and raw apples

‘Bread of almonds ( turron )

100 mg B; and C vitamunes daily

This diet—followed by the patient for 2 weeks—is useful also to
determune actiologic developments from other causes We do not mean
that this diet will become completely non allergemc for sometimes
patients will show a sensitivity to the meat of Iamb or to almonds
rice etc  but the diet 15 a useful auxiliary to diagnosis As I mentioned
before it 15 necessary o get proper control of bactenal and inhalatory
causes 1 order to obtamn frustful results from this diet
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In some cascs the patient must be hospitalized 1n an air-conditioned
ward (filtered air)

Having now established the allergenic equilibrium we now add the
pr ble alfergens d 1n so many smportant foods e g wheat
milk and eggs Allergemc diagnosis to these three foods 15 made by
means of the alimentary provocations venfied at and before the patient s
own doctor §

The proof of alimentary provocation takes place as follows The
patient arrives at the doctor s after a good might s rest having neither
smoked nor drunk and on an empty stomach The evening before he
has taken a simple supper such as we prescribed in the above diet

At first the leukocytes will be counted twice while the patient 1s still
fastng the average has to be taken After that the patient will take
the food 1n question If 1t 1s wheat 3 or 4 spoonfuls of flour mixed with
water with a sufficient quantity of water and sugar added and heated
to a mulk like soup

The proof with eggs consists in the ingestion of two boiled eggs or
some raw eggs The milk proof drinking one glassfull 1s sufficrent

The pulse rate must also be noted Tius done the food 15 taken
the leukocytes counted every 20 mmutes until one hour after its ingestion
The pulse 15 taken again and the number of eosinophils counted
Finally the doctor must carefully observe in the patient the following
reactions

TABLE 2
1 sweat 9 stomach ache 17 weeping
2 anxiety 10 weight on the stomach 18 nasal stoppage
3 restlessness 11 ardour 19 asthma
4 uneasness 12 pam at the uterus 20 urhicama
5 palpitations 13 darrhoea 21 erythema
6 sickness 14 colic 22 1tching
7 dizziness 15 uching 23 dermal oedema
8 vomiting 16 sneezing

The concurrence of a decrease 1n the number of leukocytes down to 1600
acceleration of the pulse anxtety restlessness and general malaise etc
prove the unswitability of the meal

It 1s not difficult for the patient to dragnose himself at home and
find out by the above method which foods are prejudicial to him
The additton of the said foods must be m verse order of sequence
to that given 1n table 1

With the above measures one may obtain & treatment that does not
get entangled with the bacterial and the inhalatory one My experience
has taught me the necessity of intensifying our mvestigation of dragnostic
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and therapeutic measures thus 1t may be possible to discover for
mstance that patients whose colds before treatment were extremely
senious suffer far less from colds after adequate treatment Finally
some patients who come to us diagnosed as bearers of mfectious
bronchiis may resist attacks of asthma thanks to the proper treatment
for food allergy

As Rackemann said Not all that wheezesisallergy We may add
Not all that wheezes 1s bronchitis — in the sense of classic bronchitis
of an mflammatory nature and from a bactenal cause

Indeed we may also add Neither does bronchial silence mean
absence of by h In short altt h the s; may
appear absent on auscultation we may find ourselyes faced witha patsent
w:th silent bronchitis who quite evidently requires treatment with

phar




ELIMINATION DIET

by
€ DE LIND VAN WINGAARDEN

Before dealing with my proper subject I will set out bnefly the con
siderations that govern my diagnoses of allergic diseases and the treat
ment of my patients This also affords an opportunity to mention the
names of those who were of great influence on my carcer namely
Professor Rudolf Magnus and professor W Storm van Leeuwen who
both lectured at this University

T am stl grateful that my first schooling as Chuef Assistant to Prof
Rudolf Magnus was a pharmacological one Prof Storm van Lecuwen
was my tutor on the subject of allergy

In hus lectures on the treatment of diseases Rudolf Magnus distin
guished between several types of therapy the matn types betngsy mpromatic
and causal therapy

The undetlying principle of the causal therapy 1s take away the
cause of the diseases and you are cured In the field of allergy pollinosts
rught be mentioned as an example of a disease curable by causal
therapy

In this connection we argue as follows The cause of the pollinosis
15 the pollen of some plant or other Prevent the pollen from getting
nto contact with the patient—in other words take away the cause—
and the patient will be cured that 1s the symptoms disappear This 1s
—of course—theoretically possible for 1f one goes to sea or
as was the custom n Germany to Helgoland dunng the flowening of
the grasses Another possibity s to arrange for the patient an allcrgcn
free room, for an dr that he can remawn
1n fus own milien In fact however this s no causal therapy for though
the pollen 15 one of the causes of the disease the other cause 1s 1n the
pattent humself namely 1n s hypersensiivity So this example had
better be referred to as a case of elumination therapy

It 15 even questionable whether causal therapy 1s possible Certainly
—it may be said—it 15 posstble 1if we make the patient insusceptible
to pollen 1e desensitize hum Theoretically this tramn of thought 1s
correct but st does not always hold tn practice as 1s evident from the
quantities of annlustamuucs taken in the pollinosis season But even
if the b and de bull would work, the
therapy s always of the causal type For the restitutio ad integnm
15 not always reached Also the duration of the disease plays a part
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We all know that pollimosis patients may finally develop hay asthma
and that these asthma attacks may also occur at times when there are
po more pollen 1n the air

So 1n this case nerther the elimunation therapy mnor the desenstbilt
zation or the symptomatic therapy will cure the patient thoroughly
At best they may give some improvement because the yearly stimulus
does not occur

Finally also psychic factors will fest tt 1 Itis bl
that a smger suffering from pollinosis feels herself threatened mn her
subsistence and that her mind gets fixed on this very potnt also outside
the poll season A lly known ple 1s that of the man
who gets pollmosis when he sees a painted rose That also the hormonal
effects are of 1mportance appears from the fact that pollinosts usually
occurs at the age of puberty and may be disappear at a later age

Summarizing 1t may be said that even in the rather simple case of
pollmosts with a distinct cause of the disease causal therapy 1s not
eastly possible

1 have purposely enlarged on pollinosis because here 1s one specified
allergen which could be eliminated

In the case of pure asthma bronchiale thungs are different It occurs
only seldom that one distinct allergen can be designated as the cause
When somebody 15 hyper sensitive to horses the same therapy as for
pollinosis will mutatis mutandis apply remove the horse and the
patient will recover Usually the patient knows that he 1s hyper sensitive
to horses and m this case the sk test with horse-—dander and hair—
only serves to show that the patient 1s right

In other cases when the allergen say a cat 1s regularly present
the house the patient does not always know that the cat 1s the cause
of lus asthma One of my patients always got asthma when he was
staying in Amsterdam with his parents in law In his own home he
had never been troubled with 1t but for some tume he had The cat harr
skin test was positive On ¢enquiry 1t appeared that he had taken a
fatten with him from the parental home m Amsterdam to his dwelling
‘When the cat had been removed the patient was quite well agam So
1n this case the skin test was very valuable

With most asthmatic pattents things are however more difficult
If there should ongmally be one cause 1t has often worked already
50 long that even the elimmnation of the cause does not give recovery
because also other factors have come into play Yet 1t may be expected
that a great mmprovement may set 1n

‘Thus 1t 15 often seen that 1f a person who 1s hyper sensttive to house
dust (which certamly applies to 90 per cent of the asthma patients)
stays mn an allergen free Toom—so removed from the cause— that
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such a patient 1s freed from his asthmatic attacks as long as he remains
1n the room When this 1s not the case 1t should of course be ascer-
taned what the cause may be and then 1t appears that it often Lies 1n
the nutritional field

And now we come to the question how to find out whether a given
food 1s the cause or one of the causes of an asthmatc condition

The following points should here be taken into account

1) There 1s a pure allergy for one specified food which means that 2
mimmum quantity gives a maximum reaction In such cases the patient
himself usually knows that hus attacks are due to a speaified food and
1n this case the skin test only serves to prove that the patient 1s right
In other cases it may be ascertarned by accurate anamnesis whether a
patient reacts to a specified food

Last day for T was Ited by a patent i whose
face an acute oedema manifested 1self as soon as she ured herself when
playing tenmis When I asked her some more questions 1t appeared that
since her early chuldhood she had not been able to stand fish or eggs
Sull this was not the cause of the present oedema as she carefully
avoided to take any foods contamning fish or egg

2) In other cases 1t can hardly be maintained that asthma mamfesting
itself after food has been taken 1s due to allergic causes Many patients
suffering from asthma feel oppressed after dinner So there 1s a direct
relation between dinner and oppression As m the Netherlands the
potato 1s the only regular ingredient 1in hot meals while meat and
vegetables beng erved 1n varymng sorts there would be every reason
to think that these are cases of allergy to potatoes—the more so because
there are no longer such feehings of oppression once the potato has
been eliminated

The result of thentracutaneous skintest however 1s negative in by far
the majority of cases Moreover there are no attacks of oppresston after
a dinner esther when the patient considerably reduces his potato ratron
So this 15 contrary to the hyper sensitiity to eggs etc already referred
to causing maximum reactions to munIMuM quantities

Therefore the conclusion 1s that the quantity of potatoes eaten pro-
duces the attack of oppression quite mechnmmlly by obstructing the
action of the d The worse when fat gravy
1s taken at the same time For indeed this delays the emptying process
of the stomach Such mechanical triitation can also occur after cabbage
fat food and omons have been eaten It 1s therefore always important
that these patients should be gnen easily digestible food

3) Further I wish to pomt to the fact that a certain combnation
of foodstuffs may cause an allergic reaction whereas such a reaction
1s not caused by any of these foodstuffs separately
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Whenever 1t 15 considered desirable to find out whether there is any
question of food allergy 1 & certawn case skin tests and tral diets may
serve the purpose at least sn everyday practice

Skan tests {c and wira ¢ we always carry out &
few skin tests namely for egg mik beef pork fish and shrimps (e
ammal protens) They ate often supplemented by skin tests for cheese
chocolate potato pulses and cabbage and by group reactions accordmng
to Bencard Whether any more tests are carmed out depends on in
dividual creumstances

For mdeed there are serious drawbacks to such tasting especially
where children are concerned Children can mdeed be subjected to a
few tests but if they have to be repeated much psychic tunston is
the result 1 have cluldren shun tested by an assistant during my
absence so that when I come to see them later they will not be
frightened

The matter 25 indeed, different in the case of adults They can stand
many skin tests provided such tests are carried out with the necessary
care 1 have done tlus for many years with vanous extracts such of
those of Brocopharm Lifs Bencard and Barford of Copenhagen and
in former days I also used the affergen-ext of the §; he Serum
werke which T have even tested for approval for many years

‘Without pretending that I should not mund domg without the skin
tests Tmust say that 1t 1s often hard to get a clear picture of their resulis
Of cousse ¥ have seen amazing results m the course of the years (buck
wheat egg mulk currants spinach cabbage etc) but m many cases
the problem arsses whether a skin test produces 3 posttive or a negative
reaction Such doubtful cases make the job difficult Moreover 1 have
often found that someone reacting to the widest variety of foodstuffs
did not recover to any appreuable extent when on a proper diet Such
observauons are m perfect disagreement with the device remove the
cause and the patient 15 cured

When the mvestigation into the mfluence of the foed on the asthmatie
attachs of the patient 1s carried out according to this device a complete
recovery or at Jeast a marked smprovement 1n the condition of the
patient should follow when he 1s deprived of all food

This brings us 1o the dit therapy which 1 am sure you all know
My method 1s usually the following

Starvation for one or two days

then for two days nce barled mn water

after thus rice vegetable butter and sugar

followed after two days by apple and apple sauce

and finally one vegetable vanety 1s added every two day
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So the standard diet 15 as follows
Mormng  bread and vegetable butterand meat sugar and apple and
tea as a drink
Afternoon same
Evening  meat rice sauce of vegetable butter vegetable (one
variety) and apple

This standard diet can be continued for a long ttme and 1s subject
to vanitions It 15 necessary for the patient to wnite down his daily diet
and daily experiences in his food diary When the patient thinks he
gets oppressed after eating a certain food this test should be repeated
at Jeast twice Different weekdays should be chosen re Monday
Wednesday and Friday and changes i the diet should never fall n
the weekend The weekend breaks the normal rythm of life (weckend
asthma)

Though I think that this 1s the best method for detecting the food
allergen the disadvantage of the building up diet 1s that 1t 1s hard to
practise 1 boarding houses Also 1n many households 1t makes high
demands on the housewife Therefore as 1s generally known 1t may be
useful to give an elimination diet by which one food or one group of
foods 1s elumunated In my practice I act as follows

Furst for four weeks a perfectly dmry free and egg free diet even when
the skin reactions to egg and mulk are negative Also here the diet
should be carefully noted down and st should be emphasized that
butter milk and yoghurt and cheese are also mulk products

When there 15 no clear recovery after a milk and egg free diet we
change over to a meat free diet and then to a carbo hydrate free diet

Vegetables may be elimmnated group by group In this way 1t may
finally be found whether a certain food should be considered a harmful
allergen

‘What value should now be attached to the diet in the case of asthma
patients?

During my twenty five years of practice as an allergolog:st, and n fact
during several more years 1n which I have been in close contact with
the asthmatic chimcal picture I found that the number of food allergens
as the only clear cause of asthma in adults 15 very small compared to
the large number of asthma patients for whom house dust 1s the harmful
allergen mostly based onchronic bronchutrs started in early chifdhood and
onsomato psychicalinfluences This does not mean that I do not prescribe
diets to my patients Of course asthma patients should only eat easily
digestible food while for too heavy patients a reducing diet 1s mndis
pensable
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We have seen 1n general, asthma associated with cutaneous lesions formmng
papules and eczemas or spots and prutitus of diffuse localization 1n which there
were almost always small assoctated Iesions of urticana form type responding
quickly to an anti allergic general alimentary regime (without bread of wheat
milk eggs etc)

In other patients there were only cutaneous lesions to be found

In chddren with of orallergic 3 food ppeared
over the whole body except generally on the cheeks Some of these children
suffered from 1ntensive and improductive imitial cough sometimes even aphony
to such a pomt that tracheotorues had to be practised In the same chuldren
this obstructive laryngeal picture was repeated afterward and responded to an
mjection of adrenahin In these children the same regime gave good results the
asthma had disappeared whereas 1t was present contimually on account of the
1mmoderate consumption of harmful food.

We determrae this general anti allergic regime on the basis of foodstuffs con
taimng small quantities of proteins such as cabbages egg plants carrots artt
chokes beets chestnuts Brussels sprouts vegetal milk amino acids vitamins
chicken or lamb jams cooked fruit ohve oil and sobee

Thus regume was generally sufficient when 1t was not we ehmmated the sus
pected foodstuffs (comparing the aimentary regime every day with the conditions
of the lesions) and added others 1t was then a matter of much longer time to
get good results

‘We made a few times Rinkel s tests for stimulating to action disturbance and
have also taken a leucocyte count obtawning thereby some good results

] DUCHAINE

Inmy

P theuse of a diet a great many obstacles
And among these the most important are certamly the dietary habits of the
people habrts which can completely differ from one country to another

For mstance 1 Belgim where Wheat and potatoes are the two basic foods
1t 15 1mpossible to keep the patient strctly on a diet without cereals The best
way of getting around these difficulties 15 1o prescribe a diet which 15 palatable
and pleasing enough and which contams only a mmmum of those foods which
the patient habituatly eats For instance rye biscuts are given mstead of bread
grapefruit or puneapple instead of oranges or tangennes ohve o1l should be nsed
for cooking 1nstead of the usual peanut oil or beef fat. No eggs fish sea food or
chocolate A few drops of tinned milk (1e mulk that has been heated at a high
temperature) are allowed and so are leafy vegetables and salads
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If no stuking results are obtamed with this diet within 10 to 15 days the prob-
Jem 1s reconsidered and some foods likely to be chmcally sigmficant hike potatocs
are struck out others are permutted according 1f possible 1o the personal tastes
of the patrent

ALBERT ROWE

The confirmation by Dr Farrerons-C6 of the value of my chmmation dicts 15
very important Similar seposts by allergists 1 other countries will be of great
value

Our constant use of these diets for 30 years has mdicated about equal smpor
tance of food and 1nhalant allergy with a mimmum of nfectant allergy i bronchial
asthma Published statistics on nearly 3000 cases indicates food as the sole cause
1n 20 g0 40 per cent 1n nfants and young children 20 per centin the young or
midaged and 2040 per cent in old age Food 15 often associated with inhalant
allergy and 1nhalants alone cause about 20-—40 per cent Drug allergy especially
fo asptrin must be remembered

Thts frequency of food allergy 1s greater than usually reported due 1 our
opinion to scveral reasons

1) Errors and falibility 1n skintesting are most important We test patients
with 50 or more indicated foods by the scratch or puncture method

We look for farge probabt diate allergy But food
allergy 1n broncho-nasal allergy 15 usually cumulative and chromic and negatne
indefinste or false reactions nearly always occur Thus a test negative dret usually
fails Intradermal tests nearly always gnee false or questionable reactions mn
addition to those with the scratch test and are not done The clincal value of
any reaction must be determined by 1ajection tests but only 1n the symptomfree
patient which may take 4—12 weeks with the proper diet

2) Because of this fallibility 1 skintesting our elmnation diets excluding
the common allergenic food with menus and recipes have been used for 30 years

3) Our success especially depends we believe on the recogmition after 1930 of
the importance of suspecting all cereals as well as milk eggs chocolate fish and
other foods out of our elemmation diets especially 1n bronchial asthma These
diets as published with synthetic vitamins mamtain the nutnition for long periods

4) If the det 1 proper and foods are the sole cause improvement at umes
moderate will be noted in 1 to 2 weeks It should be contumued with 100 per cent
accuracy for 4—8 weeks until relief s assured With no reliefallergy to some foods
m the dict or to dinh orrarely infe must b d Inregard
to addittonal food allergy we suspect beef especially 1f mulk allergy 1s probable
Legumes potato and less often bacon chicken or some or all fruits and vegetables
In our expenience 1n the US A potato allergy 1s mfrequent Potato 1s eaten
1 to 2 mes a day at times 1n large amounts by most Amenicans But not as much
as n northern Evrope It may be that its apparent frequency will decrease with
more frequent study of allergy to all cereals as well as to milk eggs or other
eluminated foods Minimal diets thus may be utihized even one with lamb or beef
tapioc cooked with sugar and caramel sugar up to 80 grams a day salt water
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and synthetic vitanuns Wath definute rebief foods one every 3~ 35 days are added
excluding those which reproduce symptoms Enough of these foods must ba
caten to mamntam weight

5) Our long recognition of exaggeration of food allergy sa the wanter months
also often causimg recutrent colds and coughs with no asthma and improvement
of food allergy 10 dry wnland or beigh areas must be remembered

Finally the classical history of bronchuaf asthma due to food affergy especiaify
young childhood 18 restored It was recently republished 1 Progress mr Allergy
edited by Kalos i 1952 m an article on bronchal asthroa due to foed aflergy
m which my elounation diets aod other advised tsatment are also included
Regular attacks occur usually preceded with nasal symptoms suggesting infection
but due to food aliergy

Temnporary exhaustion of reacting bodies explams imtenm rebef though aller
gensc foads are eaten dasly Dunng summers siight symptoms may allow hbeta
fized diets The stnct cereal free clivunation diet usually 15 agawr necessary
mthe antumn untd fate sprng Fever with vomiting due to food allergy may occur
Similar symptoms with above rehef oocur in advits and old age though asthma
wsually 1s moce persistant

Food alergy therefore must be studied when recurrent or persistant asthma
occurs usually exaggerated in autumn tolatespring A dhethustory of food dishikes or
disagreements and seasonal and geographic vanations suggest foeds If Jarge
scratch reactions of A suggestive history to specific foods occurs thew elemunation
may give rehef Usuaffy skin reactions are alient or questionable justifying our
cereal free chmination diet Inbalant or rare iafectant allczgres always must be
remembered  Alang with control of food and inhalant aflergies symptomatic
zehef with usual drugs but never opiate demoral or sedatives and if frecessary
cortisone and AcTH ss ndicated These can be reduced or excluded as the
brochonazal symptoms gradually are rebeved with ant allergic therapy

With the free nse of elemmnation diets the smportance of food aflergy in broncho
nasal and other manfestations of chiucal allergy will become evident As with
any ather diet o test elmunation diets must be used for more than a few months

and on more than a few patients to attam necessary expenence and facitly in
thesr use



BRONCHIAL ASTHMA - ASPECIFIC THERAPY
by
FRED W WITTICH

A large proportion of cases of bronchial asthma have an existing hyper
sensitiveness of the bronchial mucosa or musculature in which the latter
structures react to a variety of stmul: such as cold wind dust excite-
ment and fatigue 1 This condition of hypersensitiveness should be
regarded as a pathergy rather than an allergy

In the broad sense aspecific treatment of the patient with bronchial
asthma consists of those nonallergic measures which correct the abnor
mal alterations in physiology This would include all symptomatic
treatment, such as drugs and operative procedures

Therefore with all methods of specific and symptomatic adjuncts as
discussed at this symposium the wnter s paper will deal exclustvely with
these aspecific agents which have been considered as confernng some
degree of mmumty in an indirect manner

The employment of such aspecific measures without first determuning
and adjusting specific ettologic factors as much as 15 practical and
possible 1s mexcusable

At the present time the g 1mpr of our d
procedures warrants the aband of formerly
proposed when we were groping for some “beneficial remedy which
would be a shortcut to proper immunologic methods and when the
proper approach to diagnostic procedures for many reasops were
markedly imited A ely few aspectfi 1n the present
day therapy of asthma are warranted

There are however frequent occasions when specific and symptomatic
measures must be complemented n order to give the patient some
comfort and rehief At the onset and for some time there may be diffi
culty mn determuning the specific causes of symptoms and when known,
they as well as the complicating changes may offer constderable diffi
culty to manage

Aspecific measures which have been used with some relief to the
patient with bronchial asthma include tubercultn nonspecific protemns
such as milk and peptones and shock therapy artificial fever collodal
sulfur the use of endocrines particularly ACTH and cortisone  vitamimn
preparations physiotherapy psychotherapy rocmgen ray thempy
bronchoscopy and 10dized o1l surgrcal pr
and enzymes corrective flud and electrolyte meLabollsm urinary
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proteose 1omzed 1r et cetera All of these methods have their advocates
but time and triat have eliminated a number of them as valueless A few
of the most important will be mentioned

Surgical Procedures Any surgical methods to mhibit the autonomic
nervous system s influence on asthma have been mamly partial and
temporary 3 Such procedures may cause various annoying complicating
nervous phenomena Stellectomy after estimation of a blocking anes
thetic agent seems to be the method of chotce Other procedures such
as unilateral extirpation of the cervical sympathetic ganglia vagus
section and resection of the posterior pulmonary plexus by and large
have been disappointing

Digestant Chemicals and Enzymes These have been used for aiding
food digestion It 1s well known that gastrointestinal disturbances may
be a precipitating factor of asthma Nitrohydrochloric acid or urea
mtrate may favourably influence these factors Citric actd # n 4--16 cc
doses of a 25 per cent solution m water or lemonade sipped with the
meals may be tned The digestive enzymes pepsin and pancreatin are
helpful Coated tablets of Cotazym (Organon) are preferred where di
gestive disturbances are present as they do not contain bile salts which
act as a laxative

Flud and Electrolyte Metabolism In 1940 Stoesser and Cooke * 10
reported the importance of electrolyte and water exchange 1n bronchial
asthma Sheldon ® and his associates reported cases where asthma could
be mnduced or aborted at will when observed 1n regard to water and
sodum metabohsm regardless of whether they were imtiated by foods
or by mhalant allergens They noted the asthma attacks were associated
with considerable loss of body flurd and increase in the urmnary sodium
and that the loss of sodium through the urine tn direct relation to the
body water loss Harsh and Donovan ¢ observed the effect of the wide
vanation mn potassium and sodmum tntake in children with asthma
Therr observations which were carefully controlled by mgestion expert
ments demonstrated that a high sodium mtake increased the amount
of asthma whereas high potasstum ntake had httle or no effect Expen
ments now bemng carried on by the author mn collaboration with others
ndicate that besides the sodum and potassium metabolism to be con
sidered 1n allergies there 1s also that of calcum and other electrolytes

Urbach and Willherm 12 made chemmuecal studies of a sumular nature
when endeavoring to ascertain the allergic action of certan organic acids
They showed that the symptoms were the result of anions They em
phasized the importance of experimental testing i these cases since
patients are also known to be allergic to a number of cations It must
be kept 1n mind that foods contamning acids such as vinegar or acetic
acid may produce allergic symptoms or even the acid 1 sour apples
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may be a factor (wine oranges lemons pickles et cetera) Negative
skin tests to these foods when shown to produce symptoms by ingestion
may be the result of the acid or alkalines contained theren

Heretofore observations of electrolytes in the treatment of allergic
states have been on sodium restriction and increased potassrum ntake
‘The author s experiments 1n collaboration with Dr Irvin Moore have
shown that electrolyte abnormalities are found 1n those allergic patients
where there 1s more or less prolonged dehydration due to lack of fluid
mtake or loss of fluids as in the profusely weeping eczemas particularly
in children and which 1s frequently complicated by water loss due to
diarrhea

In angioedema during the swelling as a result of escape of flud :nto
the perivascular or extracellular compartment there s aloss of K Even
between attacks the serum Na values in mEq 1s a maximum normal or
slightly above while the K 1s usually the minimum normal or less
During the attacks there 1s a defimte K depletion

In severe acute and generalized infantile eczema with weeping
particularly if associated with diarrhoea there s a considerable loss of
potassium Following a low blood potassium level 1n these cases erther
Butlers Darrows or Baxters Electrolyte Solutton No 2 should be
given intravenously This may be lifesaving and resuit 1n restoration of
the skin from an irreversible condition under other anti allergtc measures
alone

Patients suffering from exfoliative dermatitis with marked edema of
the subcutaneous tissues and exudation lose electrolytes through fluid
loss and K 1s frequently found low 1n these patients A reparr solution
contaming potassium and calcium should be used 1n these cases

In status astt or severe 1nt ble asthma the patient 15 usually
dehydrated from lack of ntake of fluds by mouth Sweating increases
this dehydration Hydration 1s customary by intravenous ntroduction
of 5 per cent glucose 1n normal saline or distilled water There 15 no
advantage 1 usmg larger concentrations of glucose particularly when
the pattent 1s recerving ACTH of cortisone A potassium deficiency
these patients may seriously disturb the Na/K ratio Calcium which

hes capillary per should be increased more than that

contamed 1in the present repair solutions Chlonde values are usually
found slightly 1n excess 1 severe asthmas and angloedema and should

beata Morphologic changes in 3it y include
d vascular permeability my: dial fibrosis neurologlc degener
ative changes and the nephrotic synd Like p

1s mamly an intracellular substance The serum concentration 1s quite
low 14 to 25 mEq/L Due to hemoconcentration seen 1n severe de
hydration as in severe bronchial asthma there 15 a comparatively high
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serum magnesium Serum levels above 6 mEq/L are assoctated with
progressive depression of cardiac conduction and neuromuscular activi
ty which 1s to be avoided 1n severe bronchial asthma with myocardial
damage The serum level of magnesium should therefore be com-
paratively low Repair solutions more suitable are proposed for these
cases as follows Travert 10 per cent Electrolyte No 2 Darrow s Solu
tion and Butler s Solution have been used successfully Aminophylline
and epinephrine can be added to these reparr solutions

Ethylhydrocupreme has been used m asthma with favourable results

Alcohol When ammophylline fails to give relief Brown! recom
mends the intravenous admunstration of ethyl alcohol 5 per cent 1n
glucose salme To the alcohol solution 010 to 050 mi of 1 1000
epinephrine should be used The drip 1s regulated to 80 to 120 drops
per munute untd the patient shows a pink flush or mild excitement
‘When the patient falls asleep the rate of 1mjection 15 reduced to 60 to
80 drops per minute The procedure requires about two hours

Urinary Proteose In the past there has been much discussion of
urmary proteose with some advocates Time has shown thus substance
to be of httle value and the results are comparable to those of peptone
1njections

Toruzed Air Inhalations These were tried by Landsman ® to counteract
the effect of weather changes on the asthmatic patient and were claimed
to show a high incidence of improvement

Roenigen Therapy This has been used more n the past than 1t 1s at
present It should be applied only by the roentgenologtst who 1s fammbiar
with its techmique The author has seen cases 1 which patients with
progressive mtnnsic asthma obtained considerable relief for some time
from roentgen therapy when all other measures failed to help The
advent of AcTH and cortisone mn this type of patient has practically
supplanted other methods of treatment

Artificial Fever Therapy The use of remusstve therapy or treatment
aimed at producing a prolonged symptom free mterval parttcularly in
patients who have recerved cortisone and AcrH for long periods with
decreasing effectiveness or where side reactions develop from the use of
these hormones should be considered Frequently the use of artificial
fever 15 the most effective method of inducing a remussion Typhoid
bacillus vaceine such as Kurk s Typhoid Vaccine * given intravenously
two mullion umts at the first injection and mcreased by 50 to 100 per cent
depending upon whether a rectal temperature of 101 degrees Fahrenheit
or higher has been produced 1s helpful

Another effective fever producing agent 1s Prromen® (Travenol) a

Kurk Manufactuniog Company New York, NY This contams no Paratyphod A or B
organisms which may cause shock

6
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stentle nonproteln and nonanugcmc bactenal polysacchandc mna
stable aq for p 1 use The product s
marketed 1n a bottle comalmng 10 gamma per cc The mitial dose
intravenously 1s 005 cc (0 5 gamma) which 1s increased until an ade
quate fever response 1s induced

Physiologically Directed Therapy Vanous adjunctive physiotherapy
procedures have been advocated 1n the treatment of asthma Diathermy
may be of temporry benefit where heat and sweating are helpful
Treating children with ultraviolet rays may be beneficial by improving
the general health

Measures Used to Ard in Restoration of Impatred Function (in patients
with status asthmaticus and those with severe protracted bronchospasm)
These procedures vary with the individual patient and may consist of
intermuttent or continuous oxygen inhalations Thirty to 50 per cent
oxygen may be given by oxygen tent double bent tube or nasal catheter
to relieve anowa and functional pulmonary emphysema Intermittent
administration of the same strengths of oxygen are safer where there 1s

derable advanced emp

Heltum oxygen 1nhalation 1n the proportion of 80 per cent helium to
20 per cent oxygen 15 used to aid alveolar ventilatton but the studies of
Schiller et al? failed to show any clear cut difference between air and
a mixture of 80 per cent helrum and 20 per cent oxygen In eight severely
1l patients these authors observed no sigruficant change in the expiratory
reserve volume the mspiratory capacity the vital capacity or the speed
of flow during the measurement of vital capacity

Intermuttent or continuous pressure 15 used to increase the diameter
of the bronch: and maintain adequate ventilation It may be used also
i pulmonary edema Intersmttent pressure breathing 1s also used with
negative pressure 1n exprration By this means mucous plugs may be

d where coughing was nefT

These p d may be Is d by the conttnuous use of
nebulizing or bronchodilator solutions stngly or in combmations of
whuch there are several on the market

Todides have a nonspecific action by preventing the mucus from
becoming dry and adherent to the bronchial wall

Patients refractory to ep hrine and hyll t derable
relief by the admintstration of 50 mgm  of Demerol® intramuscularly
every six hours for three or four days only Diaudid subcutaneously
1n 1 mg doses every six or exght hours for three or four days may relieve

a protracted bronch Both are habit formung and
should be used only where the usual bronchodilators fail
Bronch y 15 used yasad dure 1n asthma

and sxmulatmg ccndmons The removal of mspxssated sputum by means
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of the bronchoscope may relieve a status asthmaticus The discomforts
and damages from the use of 10dized o1l in connection with the broncho
scope exclude 1ts possible benefits

Prickman and Moersch ® pomt out that bronchostenosis frequently
results 1n asthma resulting from inflammatory changes This narrowing
of the lumen retards the flow of arr and contributes to the retention of
secretions Subsequent extensive observations by Moersch and his co
workers continue to substantiate the value of bronchoscopy n selected
cases

’l'he subjects of physxccthe’mpy the treatment of emphysema and
are onutted 1n this discussion be
cause they wﬂl be presented by able authorities participating in this
program to morrow
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We can consider as desensitizing treatments

1) Vitamin A 1n massive doses admunistered orally and taken at regular inter
valls byatself 1t will cause the disapp fcoryzas of pecificallergic type

2) Gamma globuline injections which produce perhaps an earleer effect m
rhnitis also

3) Azo-proteic hustamune 1n cases of nasalcolds the ongin of which 15 unknown
and 1n which there 13 a princrpal or secundary physical factor They contnbute
for mstance to the action of the mucrobial vaccines

4) Thyreotdin 1z medium or large doses lowers the sensitvity to colds and
therefore to catarrhs tn certamn patients of normal appearance

5) Pyromen (hydrocarbonated portion of certamn pneumococei) not admines
tered intravenously which is generally not tolerated, but sub-cutaoeously tn

regular 1nj for type rhintis and asthma

6) Pregnandiol extracted from the urine of the patents by Aswood Jones
procedure Intradermuc injections every 3—5 days without taking snto account
the epoch of intermenstrual period specially m ¢nses asthmatiques of premen
strual appearance

We think, that the effect although speaific to a certamn extent, s really non
specific ssmular to that of azo-proteic histamine acting upon the premenstrual
tenston of primordial histamuinic 1nfluence

7) The premenstrual serum of the patient produces sometimes good results
we have even scen two cases of premenstrual facual eczema treated with folliculin
with good results

8) Nitrogeruzed mustards sn small doses only three wjections on alternate
days their action being simular to that of ACTH they are not dangerous 1n such
small doses It1s necessary to before and after
the treatment

9) Tuberculin orsimilar products which although they mayactnon specifically
usually produce good effects at least at the beginning of the cure 1n those asthma
cases 1 which a small pulmonar fibrosis s present and they act afterward
as specific agents

E WOLFER BIANCHI

It would not be nght not to mentton the use of Iodine Pepton m the non
specific desenzitation 1n the treatment of asthma

1 remember the names of Auld and Pollitzer using Pepton alone with intra
muscular mjections and Cantonnet using a certain preparation of Iodine Pepton
which he calls Desensibibsme I use myself since 20 years the Iodme Pepton
of the french ph poe with ) every 5—7 days
beginmng with a dulution of 1 5 and 1ncreasing the dosage I can assure you
that a great part of asthmatic patients react very well and that the curative effect
1s 2 highly good one




THERAPY BY HOME AND FAMILY EDUCATION

by
ZAIDA ERIKSSON LIHR

The d: d of recent med are of great value to the
allergologist of to day 1n determuning what stress 1t 15 that has changed
the reaction of a normal person or a person with a latent allergy to
mantfest allergy (Fig 1) The specific sensitivity can be defined through
skin and provocation tests The focal site of infections causing an
allergy 1s nowadays not too difficult to localize The determunation of

ffi or ffi of the hormones still render us
some difficulties which seem however easier to solve day by day
thanks to the new methods of hormone titratton Last but not least
n medicine to day the ever mncreasmg understanding of the psychic
stress as a cause of allergy 1s well worth mentiomng

SPEC ALLERGENS
INFECTIONS —PHYSICAL

HORMONAL DISTURE
STRESS — ALLERGY

MeNTAL
Fg 1

PSYCHIC DISTURB

The means of combaumg the pathological processes found m the
allergic orgamsm are also greatly mmproved I only like to mention
specific and unsp d the el of focal
new and effective antibiotics and the long row of excellent hormones
Accordingly the allergologist can with a great deal more confidence
than before termunate the patient s hospitalization and transfer him to
homecare But at this pomt the physician soon enough observes that
new difficulties anse The patient who quickly recovered in the hospital
often at home soon developes new symptoms and has to return for
treatment

Yet the doctor had scrupulously tried to unravel the case had ques
tioned the patient on tus home and working-conditions and warned
tum of the specific allergens he should avord He even had as a parting
gift pressed mnto his hand 2 pamphlet explainng causes and cures for
hus allergy As a result the patient who 1s allergic to horsehair con
scientiously avords visiting the statles but unfortunately sleeps every
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mght on a horsehair mattress which causes him asthma attacks The
patient who 15 allergic to cowshair and sheepswool thoroughly avords
these ammals but at home during the day walks on a rug woven with
cowshatr and sleeps in a bed next to a woolen wall rug Another patient
lives n a damp house by the sea with mold growing under the wall
papers and 1n the cracks in the floor and even 1n her pillow which she
has neglected to clean

The allergologist sacrifices much time and work in exammng his
patient and treating him But how often has all this work been 1n van?
The patient has not understood the doctor has not been able to co
operate has forgotten We wnte pamphiets and have them printed to
enlighten the patient and us famuily Such pamphlets are already availabl
1n every country where there 1s advanced allergy work But a pamphlet
quickly becomes out of date Let us remember all the new chemical
substances which are used every day in hosiery and clothing 1n materals
foods medictnes and 1n the different industries and we realize that
such a pamphlet can stay up to date only for a certain ime If such a
great change 1n substances did not occur practically every day I would
suggest to the International Association of Allergologists to nommate a
commuttee to draw up these pamphlets and to distribute them in millions
all over the world Unfortunately this 1s not possible—each country
must have 1ts own pamphlets which are 1n accordance to the hfe and
hatits of its population Such a pamphlet 1s of considerable help

Whatelse can be done to educate the allergic patient and hus famuly”
Patients  Clubs are of great importance The patients receive psycholog
cal satisfaction 1 being able to discuss with one another the nature of
therr sufferings and distresses They want to feel that they are worthy of
consideration and do not want to be forsaken or musunderstood as
allergic patients often are Short lectures on allergy with following dis
cussions are very much enjoyed in these meetings in which also the
patients famuly eagerly partake because of thewr wish to learn to under
stand their suffering relatives These lectures can be held by doctors
nurses and also by the patients themselves Such meetings of the allergy
patients club in Helsinki gather thousands of interested and grateful
patients and therr relatives and seem to be a great event both from the
educationat and social point of view

An educational program on allergy must be out lined by someone
who has time and mterest enough to devote to 1t This person must also
be tramed to keep both ears and eyes open for everything new that
happens 1n the field of allergy This 15 not an easy task I would Itke to
mention that recently we were consulted on numerous current cases of
hives eczema and asthma for which 1t was difficult to find a cause
Finally 1t was discovered that the underlying cause was the new winter
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turnip rape plant (Brassica Rapa Oleifera) which was recently started
to cultivate m our country and the oil of which 1s used i cooking
salad d y etc and specially 1n the production of
margarine This Spring a great many men complained of itchung and
eczema caused by ther new clothes It was established that this was
due to a new quality of unbleached tricolette m which
the cotton seed restduum caused allergy The same reason for allergy
was noticed 1n cases where the patient used unbleached bed linen One
of the severest allergies ts sensitiveness to aspermn which may cause
asthma constitutional shock even death Regardless of our constant
warnings to patients of the great danger in using aspertn unexpected
states of shock were evidenced Investigations brought forth that head
ache powders d under a di name a sut related to
asperin All these facts must be registered in an allergy black book
which serves the doctors as a warner and the patients as an educator
But who has the tme and the energy to collect all this data? The prac
ticing allergologist does not have time for 1t Besides this work requires
a person who 1s familiar with the different details of the homes and
thewr surroundings and who 1s able to comrplete this knowledge with
studies of the new matenals modern industry has brought to our homes
and our working places especially in foods med agents
pamnts and those used 1 home decorating

In Helsink: at the Hospital for Allergic Diseases—a hospital specralized
1n the treatment of all different allergies and which at present has only
40 beds but an out patient department which during last year had
16 500 visits—we have trained for this purpose a special personnel to
aid the doctors These allergy nurses who have a tramning of a Social
nurse and know all about case work not only keep their eyes open
for new allergens but also personally study each new hospital case as
a help to the doctor

‘When a patient 1s admitted to the hospital the allergy nurse fills m
a special home page of the patient s case hustory The patient 13 re
quested to give as accurate a description of his home conditions as
possible the number and size of the rooms the number of famly
members who live 1n these rooms also the age of the family members
what type of bed do they have the filling of mattresses and pillows 1s
furmiture new or old upholstered or not what rugs there are on the
floors what pets or farm amimals what flowers what working-conditrons
etc This information gives the physician a good background for his
studtes and allows him to compare the tustory with the results obtaned
from skin testing and other exammmnations If we deal with a chitd a
thorough inquiry 1s made mto the earhest childhood and its diseases
Inwomen the he and m are 1y thus giving a
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basis for hormonal studtes During the patient s hospitalization the aller
gy nurse pays daily attention to the patient discusses further with him
the home working and economical conditions and becomes thus
acquainted with the patient and hus personal physicai and psychic stress
It seems easter for the patient to open his heart and tell his manifold
troubles to the allergy nurse than to the doctor After the cxamination
and the treatment of the patient 1s completed and the doctor has done
his utmost to give the patient the necessary medications and advice for
home-care the patient s referred back to the allergy nurse who has
won the patient s confidence The allergy nurse goes once more through
the case history compares known home facts to resuits obtained from
examinations and endeavors to make a further dive into the environ
mental situation of the patient She explains about matenials containng
wool feathers and different ammal hair she advises the patient how to
avord dust in the home she names foods to be avorded and so on When
discharged from the hospital the patient 1s requested to report to the
allergy nurse once a month

ALLEQGY CENTER and more often i case his
health has not improved

ovm-onr DI Tlwamomoar The nurse then discusses the
o situation with the treating
% ALLERGIST physician  keeps in contact

vy ALJ‘I‘ME Z} with the patient and calls
P E] im back when necessary

\E 21 Finland 1s very fortunate

DAT INCITY to have a governmental Pub-

— [ || — -—  lc Health Nursing system

developed throughout the

whole country Inevery rural

PUBLIC HEALTH WURSE )

L.
Il community there 1s for the
. . @ commumty doctors assist
Qcm 7%'“““ ance a Public Health Center
I -+ with a Public Health nurse
RUBAL COMMUNITY and a mud wife to every 4000
Fig 2 inhabutants I ourpatentsare

from the city of Helsink1 and
their homes are visited by theallergy nurses they are referred back to the
out patient department of the Allergy Hosprtal 1f needed In case the
patient living outside the Capital needs personal care or a visit to
the home he 15 advised to turn to his community doctor or Public
Health nurse who are 1n contact with the allergy nurse and the phy
sicians at the Hospatal for Allergic Diseases (Fig 2) In this way we
have developed a system for home education study and care for the
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allergie patient and which system seems to us to be of utmost impor
tance Thousands of letters circulate yearly between the hospital and
the patients They save the patient useless calls to the doctor but
promote them when they are really nceded These letters combined
with necessary general pamphlets provide the patient allround home
education on allergy and make him and s family famular with his
personal type of disease It also allows the hospital a follow up of the
patient which seems to be of great valne

SUMMARY

In the social department of the Hosprtal for Allergic Diseases in Hel
sinki Finland specially traned sc Allergy nurses keep track of the
development of the general allergen situation of the country Through
personal contact with the patients in the hospital correspondence
with them and visits to their homes after di.charge from the hospital
as well as through contact with Publhic Health nurses and doctors
throughout the country the Allergy nurses are able to provide a special
home and family education of great importance This 1s supplemented
with written pamphlets and meetings of patients and therr family mem
bers at whch further educational programs are developed



DISCUSSION
B STOKVIS AND A J WELMAN

It 1s evident both from the hterature and from our own expertences that a large
number of patients with psychosomauc affections passed their youth in dishar
monious families This 15 of q { smp for the
treatment of patients with bronchial asthma for which reason we shall briefly
examine the factor famuly relationships

A famuly may be regarded as a structure of mutual relations among scveral
persons Living together We may consider the famuly as a psychological umt
i which therefore no component elements should be studied separately The
affectuive interaction between the members of the farmly 15 to a large extant deter
mined by the family bond A closer study of this family bond enables one to
differentiate between a normal and an abnormal famuly

The emotional relationstup between different individuals may be based either
on an attachment ot on a binduiz relationship  The mentally healthy person
fecls bound to his fellows he 1s able to meet the other person by a surrender of
self he 1s capable of giving love The neurotic family on the contrary 1s charac
tensed by a p based on An who owing to
disturbances 1n his mental development (eg through wrong education) has
remained stuck n this attachment relationship with his miheu will retain
an infantile erotic attachment to 1t He s capable only of feclings of dependence
and can only recewve love For a child attachment 15 the normal emotional re
lationship When adults are incapable of forming a bond with others and relations
based on dependence remam promunent the family hfe 1s pathological These
feelings of dey obstruct the individual P of the of
the famuly This applies especially to the child which being still in the process of
development has a strong tendency to 1dentification Owing to the pathological
famly relations this tendency towards 1dentification continues to exist nght mnto
adult life

Within the family the members exercise 2 mutually educatnve—andjor re
educative influence on one another The famuly as educatve mulieu depends
wter alha on

1) The personality structure of the members (temperament')

2) The mutual relation between the parents (unconscious drives)

3) The parents sence of responsibihity towards the children

As regards the latter pount (3) the so-called Joving care wisthwhichsome devoted
parents burden thewr children 15 often nothing more than the expresston of a self
1sh marcissistic disposition Such parents abuse the child s dependence relation
ship with them In many cases the parents themselves have remamed stuck in
their own mfantile erotic feelings of attachment they are incapable of giving
love exther to each other or to their chuldren and strive only after the satisfaction
of thewr own desures To this end they utilize the child ¥uth the consequences
that may be expected
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From the psycho-hy the most 1mp cause of a d
famly bfe must be sought n the parents Smce 1t 15 completely impossible to
prevent neurotics from gettng marned disturbances 1n family will always tend
to occur They are m fact the more Iikely because (i accordance with the geno
tropic theory of Szondi) there appears to exist a strongly attractive force between
neurotic individuals

The question may now be asked to what extent a disturbed family bond may
also mamifest itself m a psychosomatic affect on With regard to bronchual asthma
Alexander already pomted to the occurrence of frustrations dunng fancy
From the biographic anamneses of patients with bronchsal asthma exanuned
1n the Leyden Psychosomatic Centre 1t appears that nearly 80 per cent had had a

d family The of these

patients showed that they are neuronmlly aff cted This surely must lead to
any family which they may eventually found also becomng peurotic

The attacks of bronchial asthma therefore mught also be regarded as mam
festauons of a disturbed famly hfe This naturally entails th= consequence that
the treatment of these patients should also involve the other members of the familv

Tllness 15 man s reaction to his milseu 10 order to create a psendo-equiltbrium
To restore the ongmal equlibrium 1t 15 necessary to tackle both the sick person
and lis millen This 1 fact 1s the fundamental principle of the methods 2pplied
at the Leyden Centre either by psychotherapy or 1 cas¢ work




CHOICE AND CHANGE OF PROFESSION

by
D A WILLIAMS

The choice of a profession depends essentially on the individual on
his or her educational ability and interest which 15 dependant on
intelligence personal drive and steadiness health fapmly background
and on opportumity Our aim for the asthmatic 15 to recommend an
attamable occupation which will give a reasonable standard of health
and happiness and where there 15 no increased hazard

Occupational gudance as has been pointed out by Schwartz (1953)
1s of special importance to the asthmatic as occupational asthma often
starts at an age in which 1t 1s usually an economuc disaster to effect a
change He states that a survey of the occupations in which asthma
1s particularly disabling would be of the utmost value

Table I shows a list of occupations or groups of occupations arranged
1 increasing prevalence of incapacity due to asthma their sizes in
thousands their certified spells of mcapacity mthousands the spells
of per hundred for each occup I group and at the
bottom of the list the average for all occupations By spells of in
capacity 1s meant a period of absence from work for more than four
days The mean duration for asthma was in fact fifteen days The
figures relate to males and with certamn exceptions cover the working
population the employed and self-employed (plus those who have
lapsed from employment) *

The figures have been obtained from the Mimstry of Pensions and
National Insurance (Digest of Statistics Analysing Certificates of
Incapacity, 1951—1952) The upper eight occupations are 2l occupations
where the amount of incapacity caused by asthma was less than the
average and can therefore be considered suitable The ten occupations
below the line all have amounts of incapacity more than the average
and are therefore unsuitable

On lookimg at those listed occupations one may wonder if some
occupations owe their positions to thewr having been avoided and
whether others may be over weighted by asthmatics having selected
or dnfted into them It 1s a possible fallacy, but to what extent this
oceurs we have no means of estimating 1n all probablity it 1s msigruficant
or at the most very shght

* Groups excluded manners while at sea members of the armed forces and non mdustrial
avl servanis




'

CHOICE AND CHANGE OF PROFESSION

TABLE 1

Occupations listed in order of

T

93

g P!

of spells of incapacity
Asthma males (1951) Greaz Britain

Population | Spells of Spells of
‘Occupations atnskin | Incapacity | Incapacity
thousands {in thousands| per cent
1 Admustrators directors
managers 373 0 -
2 Professional & technical 695 1 144
3 Commerce finance & nsurance 1328 2 151
4 Agriculture horticulture &
forestry 1052 2 1%0
5 Engineerning metal manufacture 2521 5 198
6 Workers in wood cane cotk 484 1 207
7 Persons engaged i personal ser
vice hotels clubs 1ostitutions 491 1 204
8 Workers i building & contracting 902 2 222
9 Tutters machme erectors 813 2 246
10 Clerks typists 793 2 252
11 Road transport workers 788 2 254
12 Warchousemen storekeepers
packers 363 1 275
13 Electncians electrical apparatus
makers & fitters 358 1 279
14 Pamters & decorators 332 1 301
15 Railway transport workers 316 1 316
16 Water air & other workers m
transport & communications 293 1 341
17 Workers 1n unskilled occupations 1233 5 406
18 Coal Miners 630 3 476
All Occupations 14 400 35 243

Information gbtawed from the Ministry of Pensions & National Insurance Digest of
Statistics Analysing Certificates of Incapacity 1951—1952
Calculations checked by E Lewis Faning D S¢ Ph D FSS Department of Medical
Statisties Insttute of Preventive Mediane Welsh National School of Mediaine
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Another possible error 15 that some workers may tend to go off sich
more readily than others Some engaged in work entailing only slight
physical exertion may continue at work while others engaged n heavy
physical work may go off sick with the same degree of illness, financial
considerations may also have their effect These considerations again
appear to be re\ahvdy ummponam for a person who 15 able to continue
work 1n a rel ltered and Iy satisf: y occupation
15 obviously belter off than one who 1s not

A third possible fallacy mught be 1f the age grouping in these occu
pations varied very considerably for there is appreciably more inca
pacity from asthma over the age of fifty years than under fifty years

Table I1 shows a comparison of asthma and the infective conditions
bronchitis nasopharyngitis (the common cold) and influenza For
asthma the posttions of the occupations are shown as before for bron
chitis nasopharyngitis and influenza the position of each occupation
and its p spells of pacity 1s shown The percentage for
the total population 1n each 1llness 1s shown at the bottom of the re
spective columns

Let us take the top eight accupations first There 1s a large measure
of agreement here Before only three figures can we see plus signs
Workers 1n buillding and contracting have a plus thirteen placing 1n
bronchitts the p ge spells of y being just above the
average 3 55 per cent as agamst 3 30 per cent This amount above
the average 1s hardly significant Workers 1n engineering have a plus
eleven placing 1n the common cold but here agam the amount of 1n
capacity 1309 per cent as aganst 1 306 per cent 15 not sigmificant
Workers 1n wood have a plus ten placing for influenza with ncapacity
again only very shghtly above the average 80 per cent as agamst
78 per cent We can see therefore that those occupations with less
ncapacity from asthma than the average have with the shight ex
ceptions mentioned less pacity from bronch pharyngitis
and nfluenza than the average

In the ten occupations below the line there 15 again much general
agreement between incapacity from asthma and from these infective
conditions  Electrictans and painters and decorators are however
outstanding exceptions In both these groups of occupations therr
thirteenth and fourteenth positions 1 asthma are not in the least in
agreement with therr relatively high placings 1n these infective 3ll
nesses

Except therefore for these two outstanding exceptions 1t would
indeed appear that the tend to y 1nfe plays a
defintte part n the smtability or otherwise of an occupation for an
asthmatic
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Table IIT ccmpares the  position 1 asthma with the positions and spells
of dasap ge of each occupation in nervous
deblhty and m psychoncuroses and psychoses that 1s with illnesses
due to nervous upsets (I am sorry that the figures for psychoneuroses
and psychoses were not split up) Let us take the top eight occupations
first All these occupations have position mn these illnesses which are
better than the average
In the lower ten occupations again except for electricians and painters
and decorators there is general agreement between illnesses due to
stress and asthma
Table IV hsts all the 1llnesses we have been discussing 1n order of
increasing ncapacity
The compartson of these figures 1s not without iterest Admumstra-
tors directors and managers have the least incapacity in asthma
the infective resprratory groups and n the psychological groups
The terms admimstrators and directors need no explanation but the
term manager needs a hittle amp 10n In the main gers include
all those 1n executive positions drawn from all occupations including
industrial occupations such as munng chemical engeenng and
building etc 1€ when they cease to work 1n these occupations as such
and take up office work In this group are the financially and socially
successful It would appear that financial success must play a large
part in the prognosis of asthma Responsibility success good food,
good homes with low physical demands have no 1l effect on asthma,
1n fact these appear to be the most desirable attamments for the asthmatic
Profe 1 and are also enunently satisfactory
for asthmatics These occupations include the recognized professtons,
the Church Law Medicine as well as medical auxiliaries teachers,
profe 1 surveyors h statisticians and mathe
matictans authors editors journalists and officials of political 1ndustrial
and trade associations As with the previous group these occupations
are 1n the main 1n the upper social classes
Commerce finance and msurance agan a satisfactory group of
occupations on all counts
C ce Tud 1 travellers proprietors of commer-
c1al concerns and therr salesmen and their shop and other assistants
1e those working 1n the wholesale and retail businesses e g grocery
green grocery meat fish poultry f y and
stores Fmance includes company directors bankers stock brokers
auctioneers and estate agents Insurance mcludes msurance managers
underwriters brokers agents and canvassers
Agriculture  horticulture and forestry 15 among the most switable
occupations for asthma and all the other diseases listed Thus group
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TABLE I
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Comparison of asthma & nervous debiltty ps)choneuroses & psychoses by spells
of mcapacity
Asthma males (1951) Great Britain

Asthma | Nervous Debility Pszc;;’;:’;:;es
O b3
Postion | Posiion {n sf;f;& f Position {n f;);él‘l;;f

Admumstrators directors

managers 1 —1 — —1 268
Professional & technical 2 —8 288 —5 432
Commerce finance

nsurance 3 —35 226 —3 377
Agnculture horticulture

forestry 4 | —2 095 —2 285
Engineening metal

manufacture 5 —13 357 -7 555
Workers nwood cane &

cotk 6 — 4 207 — 4 413
Workers 1n personal ser

vice (hotels clubs n

stituttons) K —3 204 —l10 611
Building & contracting 8 —11 332 —6 554
Fitters machune erectors 9 +14 369 +13 738
Clerks typists 10 +15 378 +15 883
Road transport n +16 381 —l12 635
Warehousemen store

keepers 12 —6 275 +14 826
Electricians 13 —7 279 —8 559
Pamters & decorators 14 —9 301 —9 602
Rarlway transport 15 —10 316 —11 633
Water ‘air & other

transpart 16 —12 341 +17 1024
Unshilled workers 17 +17 649 +16 973
Coal Miners 18 +18 111 +18 143
Average spells of m

capacity 361 660

~— Indicates that the icapac ty s less than the average for all occupatons
+ T dicates that the incapacity is greater than the average for all occupations

Informat on based on figures obtained from the Minsstry of Pensions & National Insurance

D gest of St tistics Analysing Ceruficates of Incapacity 19511952 Calculat ons checked
by E Lewss Faing D S¢ Ph D FSS Depariment of Medical Statistics Institute of
Prevent: ¢ Mediene Welsh Nat onal School of Medicine Cardiff
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includes farmers gardeners forestry and horticultural workers and
those with ancillary occupations to agriculture Their increased exposure
to extrinsic allergens such as pollen and mould spores and in some
cases ammmal danders does not appear to affect them appreciably as a
group as regards mcapacity One wonders if asthmatics do tend to avord
these occupations These figures show no reason for avording agrt
culture but on the contrary suggest that asthmatics might be encouraged
to take up agnculture

The next group engmeering and workers m metal comprises & very
wide and large group varying from furnacemen foundry workers
smuths metal workers of various types to scientific mstrument makers
and workers 1n precions metals Although the spells of incapacity for
asthma 1n this group 1s satisfactory this group has a higher tendency
to mfections and a shghtly higher tendency to nervous upsets than the
position occupied 1 asthma would warrant As a group thus has a
satisfactory placing in asthma but one mught well consider what branch
or sub group the asthmatic 1s advised to take 5o that the tendency to
nfection would be less than the average for the group nor should the
psychological the return of the work and the
chances of pre to the rative ot 1al positzons
be 1gnored

Workers i wood cane and cork comprise a comparattvely small
group In general it 1s a fauly satisfactory group and its position 1
this hist 15 perhaps not surprising

Personal service 1¢ workers 1n homes (domestic of all types) 1n
hotels clubs and ons and includes hair dressers
photographers and laundry workers—all who give a personal service
Again a farly satisfactory group of occupations for asthmaties having
a higher position than perhaps we as allergists mught have suspected

Building and contracting needs lttle explanation As the prevalence
of bronchitis m this group 1s higher than normal asthmatics m this
group should take extra care to avord resprratory nfections

Fitters machme erectors includes tool makers and fitters fitter

t motor mech and other h

erectors and fitters You will notice the marked tendency to influenza
and the relatwvely high rate of nervous upsets

Clerks and typsts Thus of course refers to men only and 1t sur
prised me that 1t was so low In the list It mcludes costing esttmating
and accountancy clerks secretaries but Dot company secretaries and
office machine operators Essentially they work in an office the same
as admunistrators managers and directors except that they rarely have
an office to th and thewr position 15 ob: ly much
lower Therr tendency to upper y infection 15

P tvely
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high as s their tendency to nervous ions Therr p vely
Jow position 1 our asthma list 1s probably associated more with their
economuc state than with therr actual working conditions One mught
have wondered 1f some asthmatics might not have dnfted into these
occupations but the evidence would appear agaiwnst 1t

Road transport eleventh causes less debility from asthma than doces
railway transport or water and awr transport presumably due to the
fact that they are in thewr lornes have less physical exertion and less
direct exposure to the elements

INFORMATION OBTAINED FACM MINISTRY OF PENSIONS &

NATIONAL NSURANCE DIGEST OF STATISTICS ANALYSING
CERTIEICATES OF INCAPAC TY 1951 1952

PERCENTAGE OF SPELLS OF INCAPACITY CAUSED BY ASTHMA

Warehousemen  storekeepers packers of furniture china and glass
and bottlers Here agatn 1s an unsat y group of p and
their position on the list of asthma fits 1n with the other illnesses There
1s a very high incidence of the common cold 1 this group Here again
one wonders whether people who have become or ongmally were
somewhat mcapacitated have been attracted to this type of work but
the correlation of incapacity between asthma infection and stress
the group 1s against this

Electricians and pamnters and decorators It 1s of special interest
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that mn the infective and stress illnesses thev have a consistently and
considerably higher placing than in asthma Many painters and deco
rators and some clectricians are undoubtedly excessively exposed to
that very potent allergen house dust Fumes from pamts and non
specific dusts mn both occupations may also play a part Economically
they are about average The other alternative 1s that many asthmatics
have chosen these occupations but this appears unlikely Whatever the
reason we must consider these occupations unsurtable for asthmatics

The last two groups are obviously the worst not only for asthma
but for the other illnesses listed The figures here are quite consistent
Economucally the wages 1n coal mining are relatively good and therr
positton as the worst occupatton 1s probably entirely due to therr work

Iwould however draw your attention especially to the lowly position
of the unskilled workers I have for many years urged asthmatic
children to work hard at school to develop mental capabilities to
compensate for thew physical disabiities In asthmatics at work I
urge them to be conscientious and thorough to develop steadimess
and personal drve so that they do mot change their occupations fre
quently and so end up in this group of unskalled workers

Fmally the map shows that 1 Britamn the place of occupation for
males also sigmificantly affects incapacity from asthma It shows that
there 15 less meapacity from asthma m the South East districts of
Britain (the warmer and drier parts) than mn the western and northern
districts (the wetter and colder parts) Therefore 1 choice or change
of occupation  the locality should also be considered This latter con

d may be especially dered 1n the muddle aged asthmatic
where a change of locality may be more easily brought about than
a change of occupation or profession

In summary 1would suggest that 1n the choice or chane of profession
we should consider 1 the resulting economic position 2 the hability
10 naso resprratory infection 3 the hability to stress and last but not
umimportant 4 the liability to extrinsic allergens as well as the locality

1t 15 with pleasure that I achnowledge my indebtedness to Dr Lewis
Famng DSc PhD Department of Medical Statistics Institute of
Preventive Medicine Welsh National Schol of Medicine Cardiff for
hus help and advice with the figures presented

Reference

SCHWARYZ M. (1952) A 1a alf gologca ¥ Supplement T
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flour allesgy leading step by step from a rhinitts over bronchial asthma to an
emphysema However the workers in the spinming mulls will usually not Inve to
this late stage of the disease since they will become transferred after their first
asthmatic episodes (although even then too late) mto rooms clear of sencin
dyenies packing rooms etc

Every worker ought to be examned as much as every muller and baker every
3 or 6 months for the symp of (skin or other mam
festations) If positne findings ewst the person affected should be withdrawn
from this type of work and if feasible be given another occupation

3) Exposure to dust of castor beans This 1s a very active allergen causing severe
allergic reactions even n minute concentrations Sensitization takes readily place

the preparatory period 15 only short provided that there 1s a close contact  Ept

demic asthma occurs 1n the vicinity of factones i which castor beans are pro

cessed while their dust 1s expelled into the open ar However the disease will
not become evident among persons who recently moved mn the surroundings of
the factory but only among those that lived there for a certain length of time

This span rep the eriod S will not occur unless
the dwelling bies within the reach of the gaseous by products with therr allergen

beanng dust particles Thus the epidemic originates by means of temporary
exposure to the allergen parable to the sp of an epid of typhord
by the dissermination of the typhoid bacillus through contaminated water nulk
or the hke I myself? have examined such cases and more asthmatic epidemics
owing to the dust of castor beans have been described n US A bet Figley and
Elrod 2 Zerbst? and a new by A U Cintra und E Mendes * Important are the
corresponding expenments by Ratner and Gruehl ®

4) The same principle of pathogenesis 15 also realised tn Printer s asthma (Ho
schek ® Fowler ) although the allergen 15 a different one 1t 15 represented in
the gum arabic resin used as powder 1n the process of wet spraying The symptoms
of this disease gradually develop in the same manner as i the Ist and 2nd
example

5) Mention 1s also made of the asthma ansing in factories producing mother of
pearl buttons Here the principle works accordsng to the allergy to oyster shells
described by W Gronemeyer ® detailed description hereof 1s given on the First
International Congress for Allergy Zurich (see fig 2 and 3)

6) There ex1st some more observations on this subject which will not be considered
here as I am presenting only own contnibutions or some few clear cut commum

* Hefte zur Unfallherlhunde 44 (1952) S 221
TTAMA 90 (1928) 70
Industr Med 13 (1944) 552
LT Allergy 25 (1954) 253
54m J Hyg 10 (1929) 236
¢ Polygraph 1953 S 611 (Heft 20)
7 a) Lancet 16 (195.) 755 b) Intern Arch, Allergy etc 6 (1955) 1.0
* Ist Intern Cg Allergy 1951 Proceedmgs p 285
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cations to the problem s given 10 the scientific works of Royle? Wyers® and
others asthma from dust denved from cotton seed sheep $ wool  coco nut
fibre etc

All these observations stress the significance of the imasion by some allergen fot
the pathogenesis of bronchial asthma Whatever gets registered 28 bronchial
asthma exther 1 our €lhmics of 10 general practice 15 based on the same prnciples
Unfortunately thete are O rmany cases of allergy with a long history the climical
symptoms of which became overflowing only now of went unnoticed for years
aithough fragments of the process eusted long before Every year the nurnber of
allergic persons augments among which the analysis of some antigen 13 success
fully performed ting a specific cause of the dusease Yet these analyses
genenally are carnied out too late The fragment: and the complete syndrom of
the disease will as an old ‘hatnt be referred to a8 infectious although specific
allergens. recently have become dcmonstmted more and more But an old doctnne
postulates the mfection as the basis of ail \nflammatory Feactions the carners of
Which formerly were saud to be the bactena which now are completed by the
virus Although the conception of 2 hyperergic \nflammation due t© allergens
is wide-spread s correct use 15 not too fr:qu:mly encountered Thus the old
theories of an mfectious euology sull retan general esteem Thus fact also often
leads to a rmsplaced antt infectious therapy (Perucillin ete) However there exists
occasionally a preparation and troduction of the allergen vasion by a common
nfection but this only serves as an accessory condition for the formation of an
allergy ¥ am not discussing these relations 18 getasl here It must be stressed that
the occupational asthma Tepresents an \deal example of the patbogenesis of
broncbra asthma and that 1t is the alferger “whuch 15 to be placed 1m the focus of
pathoenesis 1rTespective of other conditions that favour the disease ranging
from psyche to cuimate
1t 15 not practicable 10 every case 10 prove this thesis by demonstrating the
allergen. However the more shalful and exact the patient s hustory 15 elaborated
the mvestigations done the surroundings observed the nicher the findings Wil
be Every case cleared supports the principle “Stanisnes can barely be that con
vincing because of the complex correlation of internal and external additional
factors of the disease—vath the excepuion £ the occupational asthmalics these
permit a clear recogpition of a common allergen the abolinon of -which can SuCeess
fully be achieved This abolition 15 o tely effective but must ke performed
soom afier the first onset of the disease ‘Duriog this stage 1eC0¥erY of the rmitated
‘mucous membranes and reststution of normal breathing can sull easily be attaned
Ouly in case of an nveterated asthma the situation 15 much different secondary
lestons of the mucous memb ‘as metaplasia of the epithelium _chromic
broncits  derangements o anervation (patho! 1 cham reactions fixed
conditioned reflexes) harder organic Jestons such as emphysema and’
are irreparable Tissues of low functional value as &t Tssue have then replaced
the normal issue with 188 zegular function
For these heavily damaged "asthmatics symywmauc therapy gmmed by drugs
1 Ist Int m Cgr Allersy 1951 Proceedng? P 7%
STgen Arch Allergy € 955 119
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y psy py cf g of and climat means a certain
but not enurely satisfactory rehef’

If the descnibed connections would become generally acknowledged the impor
tance of the patient s history recognized and the gradual development of the disease
comprehended then the first symptoms could be traced back to a (possible)
allergy An analysis of the allergens could be achieved and on the basts of protec
tion from the allergen further damage—particularly the ble final stages
of the disea: ght be readdly p

INHALATION RISKS OF FUNGAL SPORES TO
BUILDERS AND DECORATORS

by
K MAUNSELL

Since a high percentage of patients suffering from bronchial asthma with house
dust and fungus allergtes was found among builders and decorators quantitatnne
estimation of the concentration of arrborne spores was carned out iz 2 London
houses under structural repair and compared with 6 normal dwellings (slit sam

pler) Sampling was carried out 1o a room adjacent to the one i which the builders
were working The rooms had no direct communication but led to a common
hall A tenfold increase was noted m the total spore count inside dwelings when
building was 10 progress The ncrease was mamly due to Pemcillium It must
be assumed that the concentration of airborne spores in the room in which the
men were actually at work was considerably higher and that prolonged exposure
to such air may well lead to asthma m allergic builders and decorators

Reference
MAUNSELL K (1954) Internat Arch of Allergy and Appld Immun 5 313

B STOKVIS

The expeniences 1n our Leyden Psychosomatic Ceater proved that in several
cases {ties and {1 m the p are of more ymportance than
those in sevualibus which are often d as the most 1my psychic
determinants 1n patients with asthma We always try to combine our psycho
therapeutic measures with the case work of our (female) sotial worker The latter
visits the employers and tries to improve the soctal situation and environmental
factors n close P with the psychoth

P

R § BRUCE FEARSON

In considering the figures that Dr Willams has shown us 1t 1s important not to
over simplify their significance Although certan occupations may predispose to
asthma 1t 15 also probable that certain occupations are more surtable for asthma
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ties than others and these will therefore have a fugh madence of asthmatics
among them Many young asthmaties for example take up clencal work because
they feel 1t will be within their capability Because there 15 a relatwvelv high 1o
adencs of asthma among clerks 1t docs not therefore necessanly mean that
this 3 to the of asthma

P P

D A WILLIAMS

The patural history of asthma 1s to start 1 childhood 1o tend to disappear 1 the
teens and in young adult Iife and to come back agmn in later ke When we advise
mdsidual asthmatics s their chowce of owcupation we must obviously not advise
an occupation where there s a big sk of allergic sensiuzation such as bakers
printers ¢tc and I would agree with this Itis however important that we should
take a vary broad view of the choice of occupation for an asthmatic for n this
way we cau hope to prevent the return of asthma m later hfe 1n many cases asthma
which so often feads to much incapacity

The miners 1n Engtand and Wales are frequently X raved and the wcapacity
bsted as due to asthma could not be due to preumoconiosts



CHILDREN S HOMES FOR ASTHMATICS*

by
SVEN KRAEPELIEN

Nowadays asthmatic children are a large part of the patients 1 our
children s hospitals and 1n the ofﬁces of pediatricians As far as we can
judge the number of 1C has d constderably
during the last few decades even though we cannot get any exact figures
In an mvestigation of the maidence of asthma in the Swedish schools
1 have calculated that the number of asthmatic children 1n our little
country 1s about 10000 In the elementary schools of Stockholm the
ncidence was about 14 per cent When the asthmatic children of pre
school age are also taken into account—a very large group whose exact
number cannot be definitely established—the serious pediatric and
social problem of asthma becomes even more obvious Simular figures
for frequency are to be found 1n Norway and in Holland

For techmical and many times for psychological reasons asthmatic
children are usually mnvestigated at the hospital and the treatment 1s
generally started there A frequent and regular control 1s always neces
sary which 1s upsetting for the child as well as for its parents Un
fortunately 1t 1s often necessary to discharge chuldren from the hospital
at a time when for various reasons M 1s not convement for them to
return to therr homes A satisfactory adjustment of the home environ-
ment from an allergic point of view 1s not always possible for instance
‘because of the father s professton or unfavourable home conditions
Small apartments with difficulttes concerming good dust hygiene m
crease the risk of infections During the treatment pertod there should
always be the possibility of placing this group of children for various
lengths of time away from the famuly in a suitable home like a con
valescent home It 1s true that asthmatic chuldren can stay n ordinary
convalescent homes together with other children but the character of
their allness 1s always a hindrance to therr being admitted to the home
Often the personnel 1s afraid to handle the acute attacks of the asthmatic
children Also the length of tume the children are allowed to stay at
these ordinary convalescent homes 1s limuted by the lack of places there
At least this 1s the case 1n Sweden and I suppose this 1s also true 1n
many other countries For asthmatic children a two or three weeks
stay away from their home environment 1s not sufficient often they

From the Pedratric Chnuc of Karobnska Syukhuset Stockholm (Head ProfessorA Wallgren)
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often become quite free from symptoms as soon as they come to the
hospital without any therapeutic measures at all A hygienc environiment
from an allergic as well as a psychologtcal point of view 1s the probable
explanation Since 1936 a boarding school for about 20 asthmatic chil
dren has existed 1n Stockholm The home 15 situated 1n Stockholm stself
and 1s only a few metres above the sea First the equipment of the
home has aimed at a rational dust hygiene The chuldren live there duning
the school terms and usually get leave of absence every weekend In the
summer when most asthmatic children have their best period —except
those sensitive to pollen—the children usually stay at home or at public
summer homes together with other children The shortest time of attend
ance has been one term and the longest 14 terms Durmg the first days
after their arrival at the home most of the children have become free
from therr asthma attacks All have been able to complete their school
attendance interrupted of course by intermitent ilnesses, but less
often by asthma attacks During their stay at the asthma home all the
children have recenved aspecific desensttizations with collowd sulfur,
sometimes combined with bactenial vaccines therapy In a follow up
study with an average observation time of 3—4 years 1t 15 seen that
about 90 per cent of the children from the asthma home have become
free from attacks that had badly influenced their condition or occupation
The good results from the asthma home 1n Stockholm are quite as good
as those from mountamn asthma homes even though the published
results cannot be compared 1n all respects

As not all countries have the desired topography for such homes mn
the mountans I want to stress as my personal opuuon that 1t 1s not
necessary for such homes to be at higher altitudes far away from home
environments and above all quite inconvensent

‘With the high incidence of asthma in children today 1n most countries
1t 15 desirable that a sufficient number of suitable institutions s estab
Tished so that more children who need such care may have this advan
tage In Sweden the interest in this matter has had good results during
the last few years In the spung of 1955 the Swedish Red Cross started
another school home for asthmatic children and in several Swedish
provinces they are preparing sumilar instituttons

What are the requirements for an asthma home? An asthma home
should be centrally located 1n the neighbourhood of a big town or 1
the center of a province As cimatologic factors have hardly any decistve
ymportance for the asthmatic children there 1s no reason to place the
home in hgh altitudes which often means transportation for longer
distances and thus more inconveniences A good reason for a central
posttion of an asthma home 1s first the need for close contact with
pedratric hospitals  As the chuld with acute attacks should have the
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y of ton the relative proxmmty to a
hospxtal must be the decisive factor 1 its location The parents must
have the secunty of knowing that their chuld will be able to get help
and adequate attendance when having an asthma attack Another
mportant reason for the central location of an asthma home 1n a town
or a province 1s that the parents will be able to visit the child rather
frequently This 1s specially important for the preschool child as a long
separation from home and parents may have a detrimental effect on the
child s health 1n the long run an extremely important circumstance
only recently given the proper consideration The parents thus have
frequent assurances of the child s welfare and may observe with their
own eyes in what environment he 15 living

In every asthma home it should be possible for the children of school
age to attend classes Classes can of course be held 1n the home itself
‘but as a rule such arrangements make the costs gher 1t 1s less expen
swve and often quite sufficient if the children can have thewr education
at a nearby school In a large city wherc there are more extensive
educational and better p 1es for collaboration with
school authorities this problem of co operation between school and
home can be solved practically so that more or less wregular pupils
may continue their studies

The duration of the asthmatic child s stay at the home should not be
fixed 1 advance but should be determmed by the individuals need The
time of attendance should not be shorter than 3 months that being the
shortest period with any therapeutic importance

A further requirement for an asthma home 1s that there must be a
specialized nursing personnel Even at the home the children should
be able to get the help they need for their attacks To avoid any inse
cunty 1n their minds the parents must be convinced that there 1s a
competent personnel at hand If there 15 not a competent staff one can
very well d the parents h y in sending their children
to the home The parents know more than anybody else that therr chuld
needs special care The home should be under the guidance of a phv
sician preferably a pediatrician

In spite of the inconveniences that separation of children and parents
may bring about the many good results we observe when taking asth
matic children from their home surroundings for varymng lengths of
tme suggest that we always should have avaiable the facihities to do
so whenever indicated Even 1f the stay in special asthma homes
—~whether mountain or city—does not bring about more constant
results 1t often gives the children an nterval n which they feel better
and more like other chuldren Therr physical and psychologcal condition
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often rmproves and may facilitate the contmued therapy in their own
home environment
SUMMARY

With respect to the high incidence of asthma in children the author
discusses the need of special homes for asthmatic children and the 1m
portance of a change of environment for some of these children as a
necessary part of the therapy The placing of asthma homes at high
altitudes 1n the country as opposed to the more conventent city focations
1s discussed The author himself prefers the last mentioned alternative
and presents his reasons



THE INSTITUTIONAL REHABILITATION OF THE
INTRACTABLE ASTHMATIC CHILD

by
H S TUFT

Fifteen years ago a defiitive program for the institutronal rehabilitation
of the mtractable asthmatic child was started at the Jewish Nattonal
Home for Asthmatic Chuldren Denver Colorado This program was
concewved by Dr M Murray Peshkin ! who 1n 1930 expressed the need
for such an institutson In the course of this operation certain concepts
of the development of intractable asthma have been recognized There
has been also an attempt to define the reasons for the obvious results
inherent 1n this procedure This paper will attempt to cover both phases
50 as to provide a basis for further discussion 1n this field

In the early days of this program 1t became apparent that separation
from the home environment was effective in controlling asthma mn
approumately forty two per cent of the children admutted to the n
stitution These children would have no further asthma during thewr
stay which usually was a two year period A second group comprising
forty per cent of those admutted showed progressive lessenung of severity
and frequency of svmptoms 1n the first vear of residence and complete
loss of symptoms in the second year The remainmng 18 per cent of the
children were either not helped at all or learned only to tolerate the
symptoms already present

The d of upon arrval at the Home 1n the
group so affected gave nise to speculation concerning the reason for
this result A theory of the development of mtractable asthma was
developed which luded the foll g factors heredity allergy
tnfection and finaily the emotional overload It would be redundant
to cover the first three factors but the fourth factor needs a great
deal of clarffication

By the term emotional overload 1s meant the additional burden
carried by an asthmatic child 1 a disturbed unhappy or tunse home

It has been p 1 that such a burden may be the one

smngle factor which converts an ordmary asthmatic child into one who
will not respond to conventional antiallergic therapy It has been
further postulated that the emotional environment may actually cause
a break down of the immune mechanism There 15 the Pprobability that
ten per cent of asthmatic chuldren fall 1nto the category of intractable
asthma One should not however conclude from the foregong that
8
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the lessons learned tn the ntractable asthmatic necessanly need apply
to all asthmatic children

It 1s our feelng that the type of emotional overload which most of
these children manifest 1s described quite completely by Abramsons
concept of the Cronus complex  Although the theory of maternal
rejection as proposed by Miller an Baruch 3 has been widely circulated
we cannot see the application 1n our patients at the Home We believe
that maternal rejection 1s part of our twentieth century culture and 1s
common 1 all child parent relationships We feel that there 1s no
greater d of this symp 1 1n the asthmatic child and
further that this symptom 1s not responsible for the production of the
tractable state

Certain techmical matters should be discussed at this point 1n order
to clarify the matters of admusston procedure and the discusston of the
application of treatment technics The age of children to be admuitted
1s restricted to those five years of age up to and including 16 years
Younger children have not been admitted because of the tremendous
cost of the custodial problems involved Older patients cannot be
admitted because the physical plant does not allow for adequate super-
vision of the older teen ager

The sole medical cniterion for admussion 1s the diagnosis of intrac-
table asthma Intractable asthma 1s defined as severe perennsal asthma
requuring frequent h lization which despite adeq

d therapy plete allergic workup

To make maximurn use of treatment 1n the institution a sick child must
be ready to separate from the famuly The chuld must have the capacity to
live mn 2 group situation The IQ must be in the normal range for those
with subnormal IQ ratings cannot make maximum use of psychiatric
casework The family must be able to allow separation and must be
willing to continue 1n a casework relationshup while the child 1s under
care This study 1s made by the casework agency (famuly welfare child
welfare or child guidance) 1n the hometown of the patient

The Home 1s located on a 174 acre tract in the heart of Denver
Children reside 1n cottage type buildings with each child having an
individual room or a cubicle Each cottage 1s supervised by a house
father or a house mother usually in the number of one house parent to
ten children The children attend public schools in the vicinity The
grade school 1s located approximately four blocks from the Home
the Juntor High School 1s across the street from the Home and the High
School 15 within walking distance of the Home The staff also includes
a full ime athletic director and part time recreation personnel

Four features of treatment and rehabiltation are recognized The
simple matter of separation from the home environment is perhaps the
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most mmportant 1n the eventual rehabxlnahon It should be stressed
that this m all probability rep dous total
change which mcludes both freedom t'rom contact with allergens as well
as removal from emotional tension of the home The word parentec
tomy has been comed by Doctor Pesbkin to describe one feature of the
separation Thus alone cannot account for the immedtate result but may
be responsible for some of the long term results

The matter of chimatic change comes in for a great deal of discusston
but there are many features of the weather m Denver that mumic to
some extent those :n home communities Generally speakung the
Denver chmate 15 drer there being many more days with humdity
bewng less than 20 per cent However there are wide temperature swings
from day to might and penods of precipitation and gale like winds
which also are present 1n other areas of the country The altitude of
Denver 1s 5280 feet above sea level but it must be stated that this has
never presented any problem with regard to respiratory function

The next facet which 15 deemed of importance 1s the matter of group
living It 1s now a well recogmzed fact that chuldren afflicted with
chrontc disease do much better m an mnstitution dedicated solely to that
disease rather than 1n a general institution There 1s 2 great deal to
be said for the ability to look at one s neighbour with similar afflictions
without shame or reproach

Many children have been hospitalized frequently or have spent many
hours 1n bed They have forgotten what 1t 1s like to play with other
children Institutional living helps m thus field as well as in the held
of new adult experience and restoration of confidence House parents
assigned to each group are educated in the physical and emotional
aspects of asthma 5o as to view the child 1 a different perspective than
his own parent The child reacts to thuis attitude wath a calmer less
harrassed feelmg which aids his eventual rehabitation Athletics
arts and crafts and music traming are other facets of the group lving
approach

It would not be 1n the scope of this paper to discuss allergy therapy
1n general Suffice 1t to say that the recognized technics of testing and
treatment are utilized m the mnstitution much 1n the same way as in
the child s own area We have seen many instances of pollen therapy
becorning effective during their residence at this mnstitution whereas 1t
was app y ineffective Ty

‘The success of the role of the psyc}uamc therapy mn eventual re
habibitation causes a great deal of comment from the profession Never
theless one can pomt out that some type of psychiatnc therapy 1s
necessary 1 any child separated from his famuly and mnvolved 1n an
mstitutional setting The degree of psychmatric therapy depends upon
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the problems presented It 15 our feeling that the highly tramed social
worker from an approved school of social work and having at least a
master s degree 1n the field 15 capable of handling most of the problems
connected with adjustment to the mstitution, and to the living situation
However therapy which need go beyond this more or less superficial
approach should be done by analytically tramed psychiatnists Psy
chiatrists must however have spectal adaptation for the work of children
and a very good orientation in the asthmatic sndividual s problems mn
order to become completely effective 1n such a setting

The members of the socnal service staff work with those in other
departments to help the child make maximum use of placement 1n the
Home This 1s accomplished primanly mn three ways

1) The social service worker reviews the child s history and contributes
s observations to the people who are working more closely with the
chitd In this way each adult having contact with the chuld gains a more
complete understanding of him This interchange of knowledge and
impresstons aids greatly 1n planming the future treatment of the child

2) The social service worker keeps the parents informed of the child s
general adjustment through reports to the social agency These reports
enable the agency to help alleviate the parents concern about the child
and to help the parents mn reaching a better understanding of therr
own problems

3) The social service worker holds regular interviews with the child
These 1nterviews compose the greatest and perhaps most important
part of treatment The permussive setting of the office enables the child
to express himself through talk and play The relief of emotional tension
this therapy provides makes the child more responsive to other treat
ment enables him to adjust more readily to the institution and prepares
him for his eventual return to his family

Space does not allow a more complete evaluation of the total result
However 1n general 1t mught be said that 85 per cent of the children
1n the program have mantained their gains for up to 12 years Followup
studies should be available to the profession within the next two years
m the form of a monograph by Doctor Peshkin which 1s presently
being written

The 1ndication realized from this 15 year experience is that more
facil must be lable for chuld falling nto this category
Pending a greater knowledge as to the reason for the effect of separation
rehabilitation of the 1ntractable asthmatic child must be expanded to
nclude those patients restricted from this approach by reason of finan
cral responsibility of the parents One may foresee the need for mnsti-
tutions of this kind 1n each country of the world as well as 1n connection
with the large cities of the United States
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DISCUSSION

1S IT USEFUL TO MAINTAIN NURSING HOMES
FOR CHILDREN?

by
N J M AARTS

A change of appreciation of the Nursing home for Children may be seen nowa
days In the beginning mostly only badly nounished children were sent to a home
for a while—normally 6 weeks—to nise their weight by good food and by dividing
the day m activity and rest 1 good proportion Later on there came also special
homes for a special group of children for instance with asthma

To day the badly nounshed children are seldom scen The indication that
comes more and more nto the List of tndications 1s nervosity It means that a child
1s not capable of lving uts normal everyday Ife as it should 1t 15 badly
tempered docs not eat does not grow does not behave itself in the normal way
does not sleep or awakes several times duning the mght with fear 1s Iightly n
fluenced by misfortune etc Mostly the cause of this abnormality lies in the family

Is there any reason to treat these children in a home?

The cause—the incongruities of the family—canaot be cured by removing the
child and forstening 1t during a period of several weeks 1n a nursing home Stll
I believe we can do much good by giving these children a time of psychical rest
outside the famuly even when knowing that a return to there will be necessary

Until now I spoke about nervosity but the same 1s true for asthma because
next to other factors a mughty psychical component 1s there Therefore apart
from the fact that medtcal care 15 necessaty in the normal nursing home and
special medical care i an asthma center the most important thing we have to
do 15 to give these children a mental tramiag without letting them know 1t 1s a
mental tratung We can give them a better adaptation to reality we can teach
them how to behave themselves with other people 1 the first place of course
with other children but also in thetr contact with grown up people These 6 weeks—
often twice as much—are as important to the child as a holday of some weeks
1s to a working man And beyond this hohday we can give them so much?

For that reason 1n the nursmg home there must not be a system as 1n a military
camp The child 13 mentally unable to accept all 1t does not understand We
must try—according to 1ts capacity to understand—to show and teach the child
why 1t has to behave the way we tell them and not in any other way! We must
observe the children duning therr games and make use of these games We must
give them the sense of being, personalities but also that this personality 1s directed
and formed by the social status of the human being I do not mean we should
try 10 teach the child sociology but we can educate it 1n a way 1t will understand

How 15 the state of the nursig homes at the moment in trying to bring these
children 1n the right posttion for life? Are there some other treatments necessary?
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We can of course give the children a good time for 6 or 12 weeks but after
that they go home and 1t 15 possible that the time 1n the nursing home was too
short especially if the child has not the power yet to make upits own mind and
10 decide where and how to stand aganst the troubles m 1ts fammly

Therefore we must think—more thaa we have done befare—about the famuly
While the chuld 15 m the home and better already before we must ask the help
of the social worker! At first this person must make a report of the famuly socral
structural etc Thus report must be sent also to the doctor of the nursing home—int
that case he can talk 1t over with the directing nurse and as a result of this the
report might be of some help 1n the treatment of the child Next the social worker
must try to change the fanuly situation in talling with the parents scparately
and together Often 1t will be no case for the social worker but more for the
psychuatnist Thus there must be co operation between the farmly doctor and the
soctal worker We must use the time the cluld 1s not at home® After Jeaving the
nursing home there 1s another task for the soctal worker to help the child to
become part of the farmily again without becoming a neurotic child and to help
the parents to treat thetr child 1n a more normal way But also there 15 a necessity
of keepiag contact with the nursing home for two reasons

1) the nursing home can give—also afterwards— some good advice

2) 1t 15 of much mterest to the nursing home to hear how the child 1s getting
on because it can be a testing of the methods used and indtcate a change of these
methods 1f necessary

The nursing home 1tself must be as much as possible a2 normal home It must
not be too splendid with too much of a home in a nursery tale It must not be
too big a change for the chuldren from the familyhouse mto the nursing home
and back again Give them the same things to play with that they know from
home Do not let them sleep 1n a room with too many beds do not make a dor
mitory—personally I Iike bedrooms for about 6 children And as 1t 1s 2 home
let themn have the feeling that when in trouble there 13 always someone to help
them—Ilike mother at home Do not let them play all day leng what the nurse
n charge Iikes to do but give them also some time to do as they like

In this way I beheve all our nursing homes have reason to exsst and we cannot
mss them!

As a result the youth of to day will be the psychical stronger generation of
to-motrow

J DUCHAINE

From a Iumited expenence with an asthmatic children s home established at the
Belgran Coast the author draws the followng tentatrve conclustons

Itss desirable that the Home should be constructed in view of 1ts special purpose
Attention should be directed to the facilities necessary for play i allergen free
surroundings

Problems ansing from adequate schooling should be considered as the children
have to spend at least 6 months mn the home before they can be sent back Dunng
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their stay adequate desensitizing treatment should be given and the child should
only return 1 s famuly 1f control of environments 1 his own house has been
fulfilled

Diagnostic elimmnation diets can be used 1n the home although they necessitate
full co-operation from the staff and the hotel management Thisfast pointis some
trmes difficult to attain

THERAPEUTIC VALUE OF ASTHMA HOMES

b
J E C SCHOOK

A certain percentage of the children with bronchual asthma 1s at home resistent
agamnst every form of Al p we take fail and we
can t succeed at home 1n trymng to get a reasonable situation

These are the children who n the first place are considered for an admussien to
an asthma home and with these children 1s such an admusston which means a
long separation of the ¢cnld from tus family mostly justified

Why 15 1t possible to treat these children better i an asthma-centre than
theirr own homes?

Of course there are many advantages which are very clear In the houses specially
fitted for these children we can make the conditiens of Lfe as favourable as
possible This concerns as well the allergic factors as the psychological sides of
asthma

Ishall not gonto thissubject But there s still one thing I think 15 very important
which I will mention in this connection and which shows 1 my opimion the value
of the asthrm very ly and that s the p Iity for an exact obser
vation of the patient and of hus attacks of asthma By this observation 1t often
becomes possible to find out which factors are important for his type of asthma
and how we have to treat them

You all know how difficult 1t often 15 to get a clear hustory from the parents
of the asthmatic child and to form a just notion of the different factors which
take part 1n the influences on the attacks of the child

When we have the chuld under our constant observation we can note very
exactly tus attacks and all influences which may be important In this way 1t 1s
often possible 10 get a better view on the patient and his sensibilities

Also for the judgment of the results of the treatment an exact observation
can be very helpful

I will give you a single example

In consequence of the many different factors which are active at home
{allergic and psychological) the attacks of asthma become often so severe and so
frequent that 1t 15 not anymore possible to separate the different causes from
each other

Only as we bring the ctuld m a favourable situation and a big part of hus asthma
vanshes we keep that part of hus asthma that s the most important one and that
we can tre.t with the best chances of success
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When we add to this treatment of the child a treatment of the milteu the
child comes from and where he has to return when he 1s dismussed we have a good
chance to reach a good result mn the end

B STOKVIS

1 completely agree with the contents of this very mteresting paper Only I should
like to remark that in our view 1t 15 niot useful to treat chuldren outside therr own
milieu We prefer to treat the chuldren psychotherapeutically when they are m
thetr famuly environment When 1t 15 necessary to give the children a psycho-
therapeutic treatment 1 childrens homes we always combime the individual
treatment with sociotherapeutical measures group psychotherapy play therapy
m groups psychodrama and a Punch and Judy show

K WILKEN JENSEN

Fundamentally T beheve that 1t 1s best to treat an asthmatic child w s usual
surroundings and I consider the sojourn in a children home as an emergency
armangement In Denmark we can send our children to a home 1n Norway (n
the height of about 800 m) exclusively meant for asthmatic children or to an
ordiary convalescence children s home where the attending doctor 1s especially
interested m asthma ths home 13 lymg m Denmark where we—as you may
know—have no mountatns of this altitude In both homes most of the children
are free from attacks as long as they are there but most of them relapse afterwards

some of them even have an attack 1n the tram or on the boat on the way home

In Switzerland I was told that asthmatic children were sent to the mountamns but
that the pediatricians were well aware that the symptoms recurred when the child
came down again I am not convinced exther that the duration of the stay m the
bome 15 of much 1mportance if 1o other treatment 1s given I have seen children
who have been mn the home for a year without any result The advantage 1s that
the chuld gets a hohday from 1ts symptoms and durmng fhis time the hyposen

sitization can go on generally without unwanted side effects so that the resistance
of the chuld 15 more or less restored as well specifically as totally



THE TREATMENT OF BRONCHIAL ASTHMA IN
HIGH ALTITUDE CLIMATE

by
H WISSLER

It 1s somewhat difficult to speak about the climatic treatment of bron
chial asthma because, conscious or not the hearer suspects the speaker
to talk propaganda I understand this atutude very well While for
mstance hyposensitisation or psychotherapy may be done at least
theoretically everywhere chimatotherapy 1s confined to certain places
and therefore experience of 1t 15 linuted to a relatively small number of
physicians All T can do 15 to emphasize that the facts I am going to
present to you have been collected as honestly as possible and according
to the rules of medical science

The high altitude treatment of bronchual asthma 1s time honoured
At the place where I ive 1e Davos at an altitude of 1500 m (5000 fect)
asthmatic patients have been under medical care for about 70 years
There 1s more than one family whose ancestors came to Davos 2 or 3
generations ago because of asthma and settled there If we compare the
first report published 1n 1906 with our recent studies there 1s no striking
difference The expeniences have been the same over the last 50 years

According to general rules I will first mention the facts which are
well established and then the more obscure sides of the problem

All observers agree that the majonty of asthmatics are free from
asthma as long as they are 1n the mountains That s especially true for
children It is always amazng to hear that children have had very
frequent attacks over many years at home and to see them at Davos
being completely free from asthma from the first day onwards In a
study we started some years ago we found that among 200 children
85 per cent were free from asthma while the remaming 15 per cent had
onlyinfrequent and minorattacks The 85 per cent actually had no attacks
while shght wheezing which did not hinder normal activity was not recor
ded Durning the last years we have marked any sign of asthma even the
slightest on our medical cards with red and even so there are many
cases with no red marks at all For the last few months we have been
trymng to establish clinically 1napparent bronchospasms by measurning
the timed wvital capacity (Tiffeneau Test) before and after an epinephrine
spray It seems that this silent bronchospasm 1s not infrequent and 1s
not much infl d by the apy Yet our expenence IS very
TIimuted The number of attacks depends very much on the type of cases
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under obsenvation During the last year for mstance we had a higher
1ncidence than before This was due to a group of English children My
English friends had collected as a test group the worst asthma cases
they could find It took several months to get them more or less free
from asthma but after a year the result was quite satisfactory

1t 15 unnecessary to explain to you what 1t means for an asthmatic
child to be free from attacks The consequences are stnking, on the
physical as well as on the psychological side The weight increases
muscles become stronger the children often depressed and anxious
‘become lighthearted and more self confident On the other hand I must
mention that I never have seen a chest deformuty or a marked degree of
emphysema disappear You may ask perhaps what treatment we give
apart from low barometrnic pressure Very little We have breathing
exercises done m the majonty of cases I think that a prolenged siesta
on the balcony 1s useful for most of the children Apart from that rest
period the physical activity 1s normal In summer walks in the moun
tains are taken as often as possible and in winter the children go to the
1cennk every day Yet we noticed that one has to be careful with these
major physical evercises as many children tire very easily As to the
educational side the children hve 1 groups of 12--15 under the care
of a tramed nurse and have regular schooling 1 rather small classes
Psychotherapy mn the strict sense 15 not used but we try to mncrease the
wecan As to the length of the cure
there are no definite rules and each case 1s to be considered individually
In general short cures of 1 month or so are found to be of very little use
“We think that 6—12 months 1s generally a surtable length of time to stay

To summarize the observations dunng the stay 1n high altitude 1n
almost every case there 1s a considerable improvement of the general
condition 1n the majonty of cases disappearence of the clinical symptoms
of asthma and m a mmonty only reduction of seventy and frequence
of the attacks

The essential question now 1s what the results will be after the chuldren
return home The usual objection to lugh altitude treatment 1s that the
results are transitory and that a month after return the child 1s 1n the
same state as before The question has been examined several times
and the results were of a strking umfonmty So 1t wilt do of I mentron
a follow up study we performed 1 col with the
childrens clime at Zinch a couple of years ago covering two groups
of about 100 children each the one being treated at Davos the other
1n an asthma home 1n the Engadin at 1800 m The observation peniod
vaned between 1 and 6 years after return We divided the results into 3
caomplete success complete falure and between them, considerable

P inseventy and fr of attacks Doubtful improvement
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was registred as failure In this way we found complete recovery in 20
per cent fadure 1n 25 per cent and mmprovement in 55 per cent or
roughly speaking one quarter full success one quarter failure and two
quarters 1mprovement For the purpose of the present report I have
checked the results once more and tried to get news of the children that
had left the sanatorium 1n the years 1949—53 The proportion was
once more the same the exact figures bemng as follows out of the 61
cases we got answers from 12 (20 per cent) were full successes 14 (23
per cent) faldures and 35 (57 per cent) tmprovements

We should like to be able to predict the result while the child 1s stilt
with us Yet up to the present all attempts in that direction have been
unsuccessful Our researches suggested that the failures were more
frequent among children who had had eczema or among those with an
allergic family hustory but the difference was not statistically signuficant
It may be that more accurate lung function tests may give us a clue
but I feel rather that the factors which determne the final result are
on the emotional side

Having mentioned certain well established facts we have now to discuss
the mecharusm by which the high altitude climate acts That will not
take us long because we know very little

First let me deal with the objection that taking asthmatic children
away from home and bringing them wherever 1t may be can sometimes
have a beneficfal effect and that the so called cimatotherapy 1s nothing
more than a change of milieu 1am quite aware of the possible influence
of stmply separating the patient from his farmly and especially from
tis mother Yet I have seen quite a few cases that had been brought
to children s homes 1n the lowland without any succes but who were
free from asthma at Davos Very interesting information on this problem
could be drawn from an English home at Davos where a considerable
number of asthmatic children were bemg treated Many of them had
spent a long time at residential open arr schools 1n England without
success and were free from asthma at Davos under very similar hving
and educational conditions So we think that there must be an almost
specific factor 1n the lngh altritude climate but unfortunately we do not
know what 1t 1s The chmatologic side 1s pretty clear thanks largely to
the skilful and patient work that has been done at Davos for many
years first by Dorno and then by Monikofer The characteristics of high
altitude climate which term 1s generally applied to places over 1200~
1500 m are reduced oxygen pressure and low temperature reduced
cloudiness especially 1n winter high radiation intensity especrally m
ultraviolet reduced atmospheric hunudity and almost complete absence
of fog mn the valleys a good wind protection and consequently a reduced
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and very regular cooling power As to allergens we do not know enough
Pollens certamly are less and different from those 1n the lowland But
among my cases pollen asthma 15 quite exceptional Fung: are less
frequent but are present and our mattresses and upholstered furniture
contain as much dust as elsewhere Some information right be drawn
from the effect on other allergic diseases I had to look after a restricted
number of cases of eczema They improved considerably but the effect
was less strihing than m asthma and mught be due at least partly to
careful local treatment Among the Davos population eczema in children
1s rather frequent but asthma is quite exceptional although there are
as I mentioned a considerable number of allergic families It seems so
that the chimate has not a general antiallergic effect but only an antt
asthmatic one

Recently some mvestigations have been made on the mnfluence of high
altitude on the adrenal system Koller and his collaborators (Loeffler s
chme at Zunch) found at Jungfraujoch 3500 m  that immediately
after arrival the blood eosinophils dropped while the number of thrombo
cyts and the excretion of 17 ketosteroids rose The effect was the same
as that of an mjection of ACTH but 1t was of short duration and lasted
only a few hours The same tests by the same group were done at Davos
The results were simular but less striking Recently by chance another
fact pomtmg to the same conclusions was found Prader childrens
climic Zurich was mvestigating the sigmificance of the sodium/potasstum
rati0 1n the saliva as an mdicator of adrenal function It 1s now clear that
cortisone and ACTH depress this ratio Prader asked me for a semes of
samples just for investigating chidren with normal metabolism and
endocrinologic pattern It turned out that the sodium/potassium ratio
n our children was on an average somewhat lower than in normal
children at Zurich In order to check these results further m a group
of 20 girls who went to a camp 1n the mountains the saliva was examined
before leaving 1mmeduately after arrival and 10 days later Agan a
sigmificant drop was found that perststed at least 10 days These facts
pomnt to a possible mechanism but of course do not explain the whole
of the curative effect For the present moment we have to refer as
medecine has done for centunies to mere experience without being
able to exp'an the pathophysiologic background
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VARIATIONS OF BRONCHIAL ASTHMA UNDER THE
INFLUENCE OF REGIONAL CHANGES WITHIN THE
BRITISH ISLES

by
K MAUNSELL

Patients with bronchral asthma expenence relief 1n the high mountains Such a
drastic change however may not be needed in all cases It has been observed
that 1n many mstances freedom from attacks occurred within the British Isles
themselves and thus within the general framework of the British climate

In a group of cases suffering from rhinitis with occasional attacks of bronchial
asthma and living in Greater London a study has been made to check the
vaniattons of attacks under the influence of regtonal changes and whether or not
a relation could be found between such variations and the soit of the region
The patients histories were suggestive of the occurrence of attacks of asthma
after exposure to one or multiple inhalant allergens such as house dust pollen
and spores of fungi Sk tests with one or several of these allergens were fre
quently positive The attacks both of the nose and bronchi occurred in phases
and the precipitating factors were closely linked the brenchial attacks however
were more decisively marked than the nasal attacks Their abrupt onset followed
by penods of complete remission impressed them on the memory of the pattent
Bemg thus landsmarks 1 the patients history they seemed to provide evidence
of the ifluence of regional changes on the pauent The group studied consisted
of 62 patients They came under observation whilst thetr residence was 1n the
Greater London area  Any regronal change of mare than a week s duration was
noted and whether or not an asthma attack occurred during this change Some
changes were holidays others were due to call up for service in the armed forces
others permanent changes of residence Each regronal change was counted

p of whether 1t rep an area already visited by other patients

!f however the same patient went more than once to the same area 1t counted
as only one regional changes unless the patient reported that he was well on
one occasion and had asthma on another 1n which case these findings were re
garded as cancelling each other out The 62 patients of this group made 143
regional changes 1nvolving 110 different places The geological formation of
these various places was checked by readings on a one inch to the rmule dnft
map to ascertamn the superficial strata

The regional changes were divaded 1nto those 1n which the patients were free
from attacks and those in which patients experrenced attacks

Results
1) Reglonal changes to alluvial areas 35 patients 46 areas
a) In 41 out of 58 regional changes attacks occurred ny

b) In 17 out of 58 regional changes no attacks were reported 29/
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2) Regional changes to clay area 31 patients 34 areas
a) In 25 out of 40 regional changes attacks occurred 62/
5) In 15 out of 40 regional changes no attacks occurred 38/
3) Regional changes to areas without alluvium or clay (mainly chalk
gravel sand or rock) 30 patients 30 areas

a) In 16 out of 35 regional changes attacks cccurred 35/
5) In 29 out of 45 regional changes no attacks occurred 65/
TABLE 1
Reaction of panents to reglonal changes
To Regional Changes Attacks Freedoms
Alfluyium 58 at 17
=7/ =29/
Clay 40 25 15
=6/ =38/
Other 45 16 2
Formations =35/ -6/
Duscusston

The influence of moist climatic conditions on bronchral asthma has frequently
been stressed Recently Ordman (1955) reported the adverse mnfluence on perennsal
bronchial asthma of climatic factors m the coastal areas of South Afrca and
showed that the sigmificant chmatic factor might be the combimation of high
atmospheric temperature and high refative humidity m constantly narrow range
throughout the day and duning the year The figures presented here for a small
group of cases and the vanations of their asthma i vanous regions of the British
Isles also pomt to the nfluence of the relative humdity

The figures suggest that the precipitation or prevention of attacks may m part
be determuned by such climatic conditions as are generally referred to as relaxing
—with an adverse effect—and by h a effect. The terms
braang and relaxing are not defined though many people are conscrous of the
bracwng quality of open sea fand and Accordmg to G Manley
(1953) relaxing qualtties result from ground moisture combined with a bigh
degree of humidity n the surface layers and and a Iack of air movement to pro-
duce an moterchange from above Such a hypothesis mught well be adopted to
explam the cond p g n asthma precip areas on alluvium and
clay soils These soils have a high morsture content especially after and duning
ratafall If the air 15 warmer above than below and no convection currents are
prescat the moist packages of air nsing from the ground cannot get away If
this moust stll air 15 polluted by allergemc particles an allergenic ground fog
15 formed and conditions seem set for an attack If on the other hand the soif
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dratns quickly as in areas of chalk and sand and low rainfall 1s combined with
strong upward movements of air with slight air pollutron many asthma patients
find conditions for relief In England the Isle of Thanet with Margate Ramsgate
and Cliftonville seems to give the best results and 1t may be that such condrtions
prevail on this ssland with ts chalk ground and compantively low ramfall

The exact address of each change of residence was not known and thus the
precise position of the house 1 which the pattent stayed could not be checked
This may be of importance for the humidity or dryness of the house 1n which
the patient stayed might have contributed to the general adverse or favourable
effect of an area

SUMMARY

The hughest incidence of attacks of bronchual asthma during periods of regional
change was traced 1n areas with an alluvial soil Clay areas had the second highest
frequency The lowest icidence occurred 1n areas without alluvium or clay as
for examples areas predomunantly chalk gravel sand or rock 1n formation
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ASTHMA AND THERMAL SPAS*

by
P SANGIORGI

Even 1n the remotest times—when a mineral spring was considered to be
of divine origin and a temple was erected by its side 1 honour of the god
who sent 1t and watched over 1t—men discovered the effectiveness ofs ome
of these mimeral springs in relieving a disease which they called something
like spasm of the thorax and which nowadays 1s known as bronchial
asthma Roman vestiges in Italy and Gallo Roman vestiges 1n France
bear witness Besides most medieval chronucles report on the restorative
action of several especially sulphurous springs But it was only during
the 19th century that thermal hydrotherapy got over empuism and
entered the stage of climcally and scientifically tested treatment

The curative Iimuts of thermal hydrotherapy shall be outlmed pre
sently But before doing so 1t may be as well to examine the springs
actually used for the treatment of the asthma syndrome the etiological
pathogenetic and clinical polymorphism of which 15 apt to extend the
vast field of our therapeutical efforts more and more

The principal anti asthmatic mmeral sprigs are the sulphurous
arsenous carbon gas chloro sodium and radio active waters

o

In sulphurous spas sulphur may be present under vartous forms namely
free and perfectly visible (e g the ancient Roman Aquae Albule of milky
appearance) gasiform namely represented by hydrogen sulphite with
the typrcal bed egg smell 1n the sulphide hyp or sulp state
or even 1n the colloidal state Sulphurous sprmgs exist all over the
European Continent and especially in Italy (Salice Terme Riolo Sir
mione Porretta, Agnano Rome) France (Luchon Saint Honore
Challes Aix les Bams) Spain (Lierganes Arechavaleta Alham de
Grapada) Germany (Lippspringe) etc

Sulphurous mumeral springs supply the orgamsm with the sulphur
which as biological chemmstry reveals has its share mn the molecular
structure of albuminoid bodies that in certan pathological conditions

1y in chrome y or diathesic affections come to lag
m the tissue of some organs And as we are aware that the broncho-
y tissue the cartl: tissue the articular and skin tissues

Asthma and Allergy Rescarch Centee at Salice Terme (Ttaly) headed by Professor P Sangiors
5
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contain substantial quantities of sulphur sulphurous hydrothermal
treatment 1s evidently efficient

Now do sulphurous spas exert a real ant: allergic action? We are
mmclined to doubt 1t our own frequent laboratory tests with rabbits and
guinea pigs and those of other workers always having been negative
despite a certamn 1f transient desensitizing action exerted by hyposul-
phite colloidal sulphur and sulphur solution due according to Lumiére
and Chevrotier to the mhibitory action of the drug on the flocculation
of the colloidal fraction of the blood plasma or again to the antitoxic
properties sulphur generally owns

Sulphurous hydrotherapy was found to exert a mitigatingand equilib
rating effect on the neuro vegetative system the imtabihity and 1n
stability of which are the chief features of allergy 1n general and of
asthmatic allergy in particular Expenimental and chinical tests with
regard to this system i all and any of 1ts mamfestations torung of the
sluggish muscles pharmaco-dynamic tests oculo-cardiac reflexes
humero tibal differential oscillometry artery tension rate of sedimen
tation calcenuc tests crmoreaction endocnn disturbance etc clearly
evidence a sedative antispasmodic anticatarrhalaction of the sulphurous
spas
p'rhermal sulphur undoubtedly reduces organic combustion and devel
ops a strong anabolic action thus fostening glycogen synthesis and
increastng the lver glycogen reserve consequently toning up of the
physiological hver function ensues while so far it was sernously ob-
stacled by an msufficiency

Regarding direct action of sulphurous waters on the mucus of the
respiratory apparatus we do not share the opinion of those who consider
this action of secondary importance as compared with the above descnib-
ed general effects The Bolognese hydrology school admit local action
of hydro sulphurous inhalations where congestive disturbances (present
or past) or alterated celtular reactivity of the mucus of the respiratory
apparatus permut penetration of allergens but at the same tume attribute
greater importance to the antt diathesic action than to the topic action
of these waters

There 1s no doubt—and ancient as well as recent clinic experience
supply ample proof—that the sulphurous waters greatly favour the
local circulation of the respiratory mucus to which the aforementioned
antiseptic antispasmodic and anticatarrhal actions are due Further
more 1t 1s a wellknown fact that the pulmonary tissue holds substantial
quantities of sulphur which however, belongs to the mucmm namely
to the secretion and excretion substance of the respiratory organs
therefore one may suppose that one of the first stages of sulphur meta
bolism must take place within these organs
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There s then the action of sulphurous spas with regard to the skin and
particularly to the keratin which accounts for their efficacy n the
treatment of skin diseases that frequently accompany or follow asthma

attacks They are particularly helpful in exudative and dry eczema
Finally the action of these very mteresting and important group of
spas with regard to the digestive system and biliar ducts the female
gemital mucus and the renal emunctory apparatus their antt theumatic
1 1c actions are all apt to increase the

field of their use more and more

m

Great importance 15 due to the group of arsenous and arseno-carbongas
spas on account of their generally known mtense ant1 asthmatic action
where the French spas Mont Dore La Bourboule Samnt Honoré etc
hold the first place The Mont Dore waters are carbon gaseous brcar
bonate ferrous arsenical tighly silica holdng spas  the Bourboule
thermal spring (40 to 60 ) 1s arseno ferrous and hughly radioactive
St Honoré spring 1s semi mumeral sulphur sodic arsemucal

The workers who dealt wath those spas (Moncorge Galup Villaret
Claude Besangon and many others) have now determined the physio
logical action of those spas and their equilibrating action with regard
to the humoral neuro vegetative and hormonal system of the asthmatic
individual According to this research work a strong drathesic action
1s supposed to wmprove the constitutional complex of the asthmatic
subject or the condition of 2 patent affected by asthmatic disturbance
such as periodic or chrome spasmodic rhimtis spasmodic trachtis or
wet bronchitis

The action of the arseno carbongas spas with regard to the liver 1s
perhaps one of the most important features of the ant1 asthmatic treat
ment considering that bronchual asthma 1s nearly always accompanted
by more ore less accentuated liver disturbance (in 85 per cent of the
cases according to Moncorge m 95 per cent according to me) and 1t
15 exactly to this more or less latent h and ql
or altogether failing proteopexic fi of the organ that the alteration
of the humoral equilibrium 1n the asthmatic subject 15 due

The antispasmodic action of these arsemous or arseno-carbongas
waters has also been experimentally tested 1n the 1solated bronchual
muscle by exposing 1t to the action of an acetyl-cholinic exciter

As regards a specific antiallergic action of this group of spas 1t must
be said that they too ke the sulphurous spas so far have not proved
to be properly antiallergic and that quite a number of researches assert
that they are not
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The chlonde sodic spas with or without rodine as existing in various
countries such as Germany, Austnia Czechoslovakia and others are
undoubtedly less efficient ant: asthmatics than the sulphurous and
arseno carbongas waters Stil on account of the action of the sodium
chloride they may be successfully applied 1n cases where the respiratory
disturbance appears to be caused by alterated metabolism and call
—although this 1s not definitely tested yet—for sodium chlonde springs
The sodine which sodium chlonde often contamns does not exert—at
least 1n bronchial asthma—the curative effect the pharmacological
10dmne owns as a matter of fact sodum chloride spas were sometimes
found to aggravate rather than alleviate the asthmatictrouble Thecases
these spas apply to shall be discussed later on

The anti asthmatic action of some of the French and Itahan spas
—Lurisia Thermae bemng the most important—has not been tested
thoroughly 1n fact therr efficiency has been established theoretically
while chnreal data are scarce

As 15 wellknown the essentrally radioactive springs are generally
poor n mneral substances and their principal action was found to be
alteration of the uric actd metabolism where their sedative effect on the
central nervous system and their analgesic action on the periphenic
nerves 1s considerable In cases of bronchial asthma of uncaemic onigin
where asthma attacks alternate with gout and hemicrania attacks or
with renal or Liver hthiasis and which were decreed to be local collordo
clasic disorders—respiratory articular, vascular or cutaneous— radro
active waters really have sedative and antispasmodic and probably
(now being researched) also ant1 anaphylactic effect

v

Tt appears that only sulphurous waters and arseno carbongas waters can
be relied upon for bronchial asthma treatment where 1t must be of course
understood that any hydrotherapy 1s only an additronal 1f excellent and
efficient treatment of bronchial asthma Personal experience permuts me
ta consider runeral hydrotherapy especially the therapies based on
sulphurous or arseno carbongas spas the asthmatic patients most
reliable ally 1n a battle against his disease fought with modern sedative
diathesic specific or aspecific dietetic and other cures

The clinical forms of bronchial asthma calling for hydrotherapy are
pure bronchial asthma and wet asthma be the patient young or old be
the outbreak of the disease recent or years back

The above described physiological effects of the spas are indicative for
the choice to take 1n the individual case sulphurous waters apply to wet
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asthma especially to the chromic or post bronchitis affections where
pulmonary sclerosis or bronchoectatic processes s¢t 1n  they also apply
to asthma of luetic origmn and to asthma following shin diseases of the
turpid type to chrome colds sinusitis and theumatic affections

For pure asthma of established allergic ongin sulphurous spas are
effective only masmuch these waters mprove the mucus condition n the
respiratory apparatus which after thermal treatment can delay but not
prevent the allergens attack There are a few more advantages to be
obtamed with regard to the neurovegetative system the Iner and the
other diathesic conditions

In pure asthma that cannot be called allergic (and here the 19th
century neurogen theory was readopted after the exaggerated enthustasm
roused by the new allergy theories had passed) the neuro vegetative
balancing action both vagal and sympathic fully account for the good
if limted results as above stated of the sulphurous spas

These indicattons also refer to the arseno carbongas spas on account
of their antispasmodic sedative anticatarrhal trophic actions These
spas that like the sulphurous spas are not really antiallergic cater for
pure and dry asthma spasmodic rhinitis spasmodic tracheo bronchutrs
asthma in lymphatic sluggish hildren affected by ad d
and tracheo bronchial adenopathy and for asthma complicated by car
dual vascular disorder

Regarding sodium chlonide and radioactive spas that do not act durect
on the respiratory system but have 2 diathesic effect 1t can only be smd
that their use 1s Just a coadjuvant n the treatment of bronchial asthma
caused by neuro arthntic hormonal or uricaemuc affections that permut
treatment with these waters i combination with sulphurous or arseno
carbongas spas Chlonde bromo 1odic spas for mstance appled to
gether or immediately after sulphurous spas have proved effective 1n
many cases of asthma due to ovarman or thyroid disorders

Hydrothermal cures are counter advised if the status asthmaticus 15
due to neoplasms 1n the respiratory system evolving tuberculosis of the
Iungs acute nfectrous or contagious diseases of the airways heart
diseases with i or a tends towards ffi cte

vi

Hydrotherapy for bronchial asthma 1s effected 1 all available forms
above all inhalatory namely wet inhalation dry nebulization aerosol
humage

Inhalation mtroduces the muneral components of the waters direct
mto the respiratory apparatus with a toprc effect that 1n many cases may
be termed radical with regard to relieving chrome sluggish  dystrophic
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nflammatory disorders mn any level of the respiratory system together
with sedative and antispasmodic action as numerous laboratory tests
have confirmed

Besides the toprc effect of inhalatory cures 1t was found that through
the respiratory system general absorption takes place at a rate compar
able with intravenous myections, which explans the effectiveness of
meneral water halation in the varnous parts of the human organism

Complete mineral water baths which mn the treatment of asthma were
rather neglected 1n the past while the wmnhalation method was defintely
preferred gamned new ground of late as they not only proved nearly as
effective as inhalation treatment but 1n certain cases are even more help
ful Recent researches have 1n fact shown that the skin can absorb the
principal chemicals solved 1n the muneral bath so as to form a complete
coating the biological action of which 1s obvious considering the existing
co-relation between skin and organism Besides during the muneral
baths certain electric 1onophoresic and also other phenomena anse
which however cannot be discussed here

The curative effects of oral administration of muneral waters or again
1migation treatment 1n bronchial asthma are of very scare account stifl
such treatments may relieve other disorders connected with the asthmatic
patient s condition

Durnng these last few years sub: lysters were exper dona
large scale and 1t was found that they are almost as effective as full baths

Hot thorax compresses Scotch showers consisting mn alternating hot
and cold jets of water hot baths subsequently cooled for 1 or 2 minutes
pertain to the stmple hydrology techmque and as they act by virtue of
therr physical mechamsm (Martinet compares them with vaccination
through physical agent) they are usually applied with non mineral
water Therr relieving effect with regard to bronchial asthma 1s sometimes
quite astonishing as their vasomotoric action may even succeed 1n re

the neuro veg equiltbrium :n the asthmatic individual

i

Fmally there s the prophylactic action the sulphurous or arseno-carbon
gas spas can achieve 1 mdviduals who on account of a delicate res
Pprratory system easily contract colds or bronchitis and therefore are
threatened with bronchial asthma  especially if they come from families
where cases of bronchial asthma pollinosts or other allergic affections
occurred

‘The writer on the ground of his personal medical experience with the
sulphurous springs at Salice Terme 1s of opinion that this very interesting
feature of thermal hydrotherapy deserves profound study and investig
ation
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Twenty years ago I have studied (for two years together) with Dr Claude at
the thermal hospital of Mont Dore the influence of a course of waters (thermal
waters) on 108 asthmatic patieats

The research of the blood eosinophiles of the cholesternine of the urine acrd
of the oculo-cardia reflex before and after the treatment

We were able to state the good and defintte mfluence of this on the eosinophiles
and the oculo-cardra reflex

‘With some patients of Barcelona and those I have been able to observe m the
hosputal of Mont Dare where I worked for several years I have stated a good
result 1n a great percentage of those discases which by therr chinical history
and examunation of allergens did not show any hyper-sensibility to a de
termined extertor allergy

We think that the thermal waters of Mont Dore have an unspecific desensibiliza
tion agsolulcly ndependent of the height at which these thermal waters are
Bituate



PREVENTING MEASURES*
b
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Twenty four years ago Rowe stated that second only to infection allergy
was the most important single etiologicagent in human sy
and just as we try to prevent infective diseases 1t 1S worth whle con-
stdering prevention of allergic diseases

This problem may be approached and attacked from different view
pormts and as the first one I have chosen the genetic or hereditary in
fluence I am quite aware that no complete agreement exists about this
question but most authors seem to constder 1t a fact that asthma—or
the disposition to asthma-—is mnhersted According to Schwartz two
asthmatic parents will have at least 20—25 per cent chance of having
children with asthma apd if one child in the famuly has asthma the
probability will be much grater

If only one of the parents 1s anasthmatic patient the percentage of asth
matic children will probably go down to about 13 per cent But another
part of the children will in both cases have other allergic manifestations

Glaser has found 60 per cent children with major allergic diseases
before the age of ten This may be taken mto consideration if two
asthmatic patients want to marry and plan to have children

Ratner has disputed the sigmificance of heredity and attached much
amportance to the pregnant mothers diet A few examples which make
the sensttization 1 utero likely have been published but the paper by
Bowen about allergy 1n 1dentical twins does not give any support to
this view and 1t appears to me to be rather doubtful

‘The next point 1s the ehmtnation By this I do not mean the elimination
diet which we heard about yesterday but a potentially allergic chid
may be protected against several allergens thus avording the possibility
of bemng sensitized The child must be immumzed agamst the different
childhood 1nfections because expenience tells us that they may act as
the imtiating or aggravating mechanism and great care must be taken
to avoid exposure to especially pertussis as this seems to be the worst
of the common mfections It 15 especially important to immunize against
tetanus as the tetanus antitoxun usually 1s made from horse serum
which may be dangerous to the patient If an asthmatic or potentially
asthmatic patient has been imfected antibiotics should be admunistered

From the OutPatent Clnic for Chidren with Allergic Diseases R gshospitalet
Copenhagen
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to a greater extent than usual but 1t may be of value to vary the remedy
1 order to avoid drug allergy

An important thing 1s—as you all know—toc onsider the environment
of the asthmatic or potentially asthmatic patient The bedroom should
contatn as little furmture as possible and especially have as few dust
collecting things as possible The bed should have no ordinary mattresses
or pillows unless these are enclosed in dust proof plastic casings
But 1t 15 perhaps wiser to use sponge rubber or the mattress may be
filled with paper 1n small bits the cover can be woollen blankets which
must be washed frequently and the piffow may be replaced by a great towel
1n the casing so that they can be washed too Anvthing with feathers
and sk must be abolished and of course no ammal pets are allowed
at least if the allergy 15 of a disabling type

With regard to food Glaser postulates that 1t 1s of value to give babies
i allergic familtes soybean mulk instead of cow s mulk 1f the mother
cannot or will not nurse her baby He claims that a far smaller part of
the soybean mulk fed babies developed an allergic disease than the
controls His paper seems to be the only one published of this kind

1 do not intend to give you all the details of the way m whicha child s
or perhaps rather an infant s diet should be varied and altered according
to reactions and age but only mention that any new kind of food should
be given 1n small and gradually increasing amounts

But another thing 1s that 1t 15 often unwise to force a child to eat some
food which 1t does not like as it often seems to be a kind of food to
which 1t 1s reacting 1f tested

Spealung about ehmunation 1t may be worth while mentioning the

of d: before entering a profession

Tdo nut believe 1n the value of so called hardenung processes as cold
showers diving 1mnto cold water and sleeping 1n cold rooms nor do I
consider the different systems of respiration exercises as bemng of any
great importance

T have tried to let some of my patients learn respiration exercises and
some others to fearn relaxation exercises but only very few seemed to
benefit from 1t and T wonder if these treatments are of more than psy
chological significance

By this I do not want to indicate that I underestimate the significance
of the psychological side of the prevention Quite on the contrary Tlook
upon 1t as very important I always teach parents and relatives to the
Patients to treat them as normal healthy individuals but of course with
out forgetting their mdividual hypersensitiveness The more they are
surrounded by fear overprotection and prohibitions the more the
Ppatients feel themselves abnormal weak and second-class persons and
the more attacks do they develop If a patent 1s wamed agamst doing
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one thing or another he will not be certain that he could not endure 1t
but 1f he 15 allowed to try and fails he 1s convinced and likely to try much
more to get nid of his weakness Away from the usual surroundings
patients will often stand many physical exertions which would be 1m
possible at home 1n the asthma minded atmosphere So if 1t 1s possible
to lessen the tension the aggression and the anxiety of the family all
the psychologically provoked attacks may be abolished

If a patient knows that he has to go to a place where he 1s likely to
develop an asthmatic attack he may be able to prevent 1t by taking one
of the many antthistaminic drugs but therr effect ts rather unreliable 1n
asthma

In other cases he may be protected by taking ephedrine 3—4 times
during the day or a prescription which we use very much instead of pure
cphedrime as 1t scems to be tolerated better and have the same effect
1t consists of

Phenacetin

Theophyllnaa  ctg 5
Coffein mgm 25
Ephedrme hel

Extr belladonn aa mgm 5
Agaricin mgm 125



PSYCHOTHERAPY IN ALLERGIC PATIENTS*

by
B STOKVIS AND A J WELMAN

A) INTRODUCTION

‘When we speak of psychological therapy or better still of psychotherapy
for those who suffer from allergic disturbances we postulate that in fact
no differences exist between the vartous forms of therapy that we are
dealing with therapy as such Still the human being and thus also the
stck individual  should be dered as a mund matter entity—a psy
chophysical totality with a free mund

The mental need i which a sick person finds humself must not be
underestimated—regardless of whether the illness be determined pre
domemantly by mental or by somatic conditions—such an individual 13
still 2 person in distress

This concept 1s 1n fact already expressed in the suggestive manner 1
which even the non psychologcally oriented physictan admunsters
medicine—each medicament having 1n addition to its pharmaco-dyna
mc action a psycho-dynamic one The latter 1s dependent not only
upon the nature of the drug and the method of admimstration but also
upon the particular relationship that exists between the doctor and the
patient—the dled tr:

Psychotherapy 1s an attempt to psychically influence the sick mn
dwdual—that structured hving totality with a free mund Its purpose 1s
to cure or i a given case to relieve or actively control the suffering

While psychotherapy was ongmnally almost exclusively directed to
ward patients with mental disturbances during the last ten or fifteen
years the 1nd for psychotherapy have broadened Those diseases
which previously were considered as exclusively somatic the so called
Ppsychosomatic disturbances also belong to the indication sphere of
psychotherapy

At the Leyden Psychosomatic Center we mclude under psychoso
matic disturbances all diseases which are expressed 1n the bodily sphere
and for the appearance of which emotional factors in the present or
past are responsible Utihzing this broad defimitron 1t 15 no longer
mecessary to imit the concept of psyct to the of
psychosocial diseases such as Asthma Ulcer Colitis Anorexia nervosa
Coronary Artery disturbances Mgramnes and Hyperthyroidism—as did

From the Pyychosomatlc Center State Untversity Leyden.
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Halliday 2 These diseases we group under the collective title of Somato-
Neuroses —this 1n contra distinction to  psycho neuroses (neurotic
phenomena i which mental disturbance 1s noted) In addition to the
somato neuroses we distingmsh somato psychoses (psychotic distur
bances which are expressed 1n the bodily sphere) Moreover, we also
consider conversion hysterical reaction forms organ neuroses and
vegetative neuroses in the same group as psychosomatsc diseases (namely
somato neuroses) Patients with chrome somatic diseases to which they
react mn a neurotic manner are also entitled to psychotherapy and for
that reason are considered as having a more or less psychosomatic
disturbance

I NEUROSES
A) Psycho Neuroses
1) Hystenical Neuroses (among others conversion hysterical
reaction forms)
2) Compulsive Neuroses
3) Neurastheme Reactionforms
B) Somato Neuroses
1) Psychosowmal discases (so called psychosomatic disturbances
sensu striction)
2) Organ Neuroses
3) Conversion Hysterical Reactionforms
4) Vegetative neuroses
1T psYcHOSES
a} Psychoses sensu stricttort
b) Somato psychoses
JII SOMATIC DISTURBANCES (neurotic reaction to chronic disease)

IV NervosiTy (constitutional disturbance with vegetative phenomena)

Application of psychotherapy to psychesomatic disturbances in the
broad sense of the term 1s aimed at treating the emotional determunants
which condition the somatic illness Lately the attempt 1s being made
not only to mfluence the affective factors but at the same time to reach
the sick mdividual himself—to subject his place in the world to closer
scrutiny (von Gebsatte] 2 Caruso ™ Frankl %

In psychotherapy as 1n somatotherapy 2 scientifically justified set of
mdications 1s ndispensable

This set of indications for therapy 1s dependent on three factors the
nature of the disease the personality structure of the patient and that
of the doctor While choice of therapy in somatic disturbances 1s decided
by the nature of the diness 1n psychotherapy the decision depends upon
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the personality structure of the patient and of the doctor In order
to learn the patents structure we utilize structure analysis with the
ad of psycho diagnostic investigation For this purpose the results of
the tests are arranged 1n terms of the five facets of personality as described
by Carp ? {Drives and Temperament as biological basis intelligence and
psychomotor with character as k In our Psyct Center
we use the following battery of tests routinely the Wechsler Bellevue
test the Rorschach test the Szondi test the Thematic Apperception
test the Four Picture Test Wartegg test and the House Tree Person test
The ndication for psychotherapy in psych 1c diseases depend
on the results of the psychosomatic mvestigation as a whole—1n other
words 1t depends on the results of the biographical the psychohygienic
the physiopsychol | the socio psychol 1 the psychuatric and
last but certainly not least the somatic imvestigations

B) PSYCHOTHERAPEUTIC METHODS

‘We will now briefly elucidate some of the psychotherapeutic methods
These are broken down into individual treatment methods and methods
whereby the patients are treated 1n a group

The methods of treating the individual consist of the covering (non
exploratory) and the uncovering methods as well as the psychagogical
methods (see table 2) In the covering methods the psychic factors which
condrtion the disease are not sought—these actually being pushed still
deeper (into the unconscious) (repressed) The uncovering methods
Pre suppose a causal etiological therapy The factor causing the illness
18 here unearthed 1s interpreted and thanks to the enlightened nsight
that the patient obtamns the damaging action of the earlier psycho
t event 1s el d In the psyct 1 method the patient
1s shown how best to direct and lead s future life

The covering methods utilize suggestion and auto suggestion—while
hypnosis acts as a bridge between the covering and uncovering methods
The uncovering methods include hypno catharsis narco analysis (drug
psychotherapy) m addition to the methods of Freud Jung and Adler

Psyct can d as are This
Tequires self education though suggestion can also be utllized For this
Purpose behavior patterns are drummed into the patient s head

In group therapy mutual exchanging of 1deas between patients 1s
encouraged (group discussion) moreover the varymng attitudes of
Patients executing a jomnt work project 1s utlized (activity groups) Itis
also possible to study the reactions of the patients during a popular
lecture (didactic groups) In the psychotherapy depicted psycho-drama
and finger painting are chosen as starting points for emotional expression
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In this connection we must also include socio therapy which acts !o
stimulate a feeling of responslbnhty 1in a community of patients (Carp 1°
Daumézon ¥ 1518 Syadon ® & )

Case work whereby the social worker helps with the therapeutic diffi
culties deserves separate mention In 1922, Mary Richmond gave the
following description of this  Processes which develop personality
through adjustments consciously effected individual by indwidual,
between men and thewr social environment

1n 1953 the Commussion for Social Hospital work defined case work
1n the following manner The aum of case work 1s to study the social
(personality and environment) factors n the life of the patient 1n
conjunction with the doctors concerned 1n order to obtan insight
nto the t the develop and course of the disease
and 1n addition to attempt to alter these social factors in order to
promote recovery and to prevent relapse

Naturally social therapy 1s important in the treatment of psycho-
socral diseases

Before discussing our own experiences with psychotherapy in asth
matic patients we shall first summarize the pertinent literature *

C) SURVEY OF THE LITERATURE CONCERNING PSYCHOTHLRAPY
IN ASTHMA

This literature has by this ime become very extensive the different
authors seem to prefer diverse psychotherapeutic methods Many mn
vestigators use the word psychotherapy i general without precisely
deseribing the method used Most publications scarcely mention any
figures It 1s noteworthy that in 1mportant climical works on asthma
such as that of Cooke Femnberg '* Hansel ¥ Vaughan 7 hittle or no
mentton 15 made of psychotherapy We shall try, in so far as possible
to arrange these literary excerpts accerding to the forms of psycho-
therapy employed

1 THE SIGNIFICANCE OF PSYCHOTHERAPY IN GENERAL

Long ago Hippocrates ™ discerned a b hial
asthma and emotions and made use of this connection 1n s treatment
of this condition Also several 7th century commentaries discuss the
importance of psychotherapy in bronchial asthma Two 17th century
authors Henry Hyde Salter  and John C Thorowgood ™ pointed out
m their own ways how a conversation could act as a curative agent

The connection between the mind and allergy 1n addition to the psychological aspect of
bronchial asthma need not be discussed here The hterature on thus subject 18 extensive
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F Reichmann 5 (1922) described bronchial asthma as a neurosis on
a psychopathic base She deems psychotherapy the mamstay of the
treatment—with drugs as an eventual adjunct She 1s concerned with
the how and not the what 1n the treatment of asthmatics

E Moos % {1923) discusses seven patients who were cured with
psychotherapy where somatotherapy had falled Those patients whose
sputum previously had contained Curschmann s sprrals and Charcot
Leyden crystals now had sputum which was negative for these In two
cases approximately 200 cc of sputum were produced daily—ths

p also disap d p The hilic blood picture

returned to normal In a later article (1928) 7 he describes 16 patients
with defintte somatic symptoms who were cured

Using psychotherapy J Loewenstemn 37 (1926) noted a defiute 1m
provement or cure of 60—70 per cent of 2 group of 48 asthma patients
Among other things he pomted out the importance of the psycho
analytic method

Psychotherapy 15 also considered of great importance 1 bronchial
asthma by C Romer and A Kleemann 5 (1927) They describe 10
Ppatients with extensive somatic symptomology who reacted favorably
to psychotherapy whereas somatotherapy had had little or no success
One patient showed a decrease from 24 per cent to 4 per cent in
eosmophul cells 1 the peripheral blood

Pollnow Petrow and Wittkower & (1929) as a result of their expe
Tiences with 45 patients prefer psychotherapy They chose a therapy
ging msight 1 preference to hypnosis because the former method 1s
more causally directed

Other authors who recognize the importance of psychotherapy are
Gottlieb # Kronfeld ¥ ¥ Mohr # and Unger ® Mohr 1 a later
Publication # (1949) 45 (1954) pomts up the sigruficance of an analytic
aspect 1n this therapy

EG Billings ® (1947) discusses the treatment of 17 cases of psycho-
genie asthma  He was successful 1n 6 of these cases—but does not
1ndicate the method he used

Further more Freuting and Rupley % (1948) discuss the use of both
somatic and psychic therapy m a number of patients The group of
24 who recerved psychotherapy over periods of time ranging from
several months to 2 years responded most satisfactorily of all In one
nstance hypnosts was used with good result

In Holland Van Lookeren Campagne 3 (1950) and Quarles van
Ufford & (1950) and others stress the importance of psychotherapy
—¢spectally in children The former ponts out that while such treatment
1S important for curmg asthma bronchial qua talis 1t 1s n addition
mportant for the development of the child s personality
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Various authors constder the combination of allergic and psychothera
peutic t of value Abrah 2(1951) E A Brown?® (1951)
E Waeiss 8 (1950) Groen * and others use 2 combined treatment of
acTH and psychic influence

II THE SIGNIFICANCE OF UNCOVERING METHODS OF TREATMENT
We can divide this methods into 4 groups

1) Psychoanalysts
In his publications 2 (1927) *° % (1929) *! (1930) Hansen appears
to be very cntical of the value of psychotherapy Stll he considers
psychotherapy necessary 1n a number of cases He feels however that
only the analytical method 1s important He considers hypnosts as less

bl brah 1 (1948) a number of patients who

reacted favorably to psychoanalysis In the Netherlands Bastiaans®
also used the psychoanalytic method on a number of patients—and
furthermore considers the so-called short therapy useful 1n asthmatics

2} The Short Therapy
This method was introduced by Alexander ¢ 3 and French®

It gives the patrent an opportumty at catharsis 1n several sessions The
patient 1s given msight nto his problems through analytical means
Levine ¥ (1952) describes a boy who lived 1n an tron lung and could
not dispense with 1t for more than 3 to 5 rmunutes at one time This
however did not agree with the somatic condition After a short con
versation an anxiety element was uncovered and the boy was able to
remain out of the 1ron lung for an entire day One of us® (1953) dis
cussed a 51 year old patient who had suffered from bronchial asthma
for 15 years Using a short psychotherapy in the form of a combination
of msight uncovering and cathartic treatment together with relaxation
therapy (Active relaxation) we obtained good results with thes patient
Zoss ™ describes a patient 1n whom an anxiety situatton cleared up 1n
three sesstons

3) Catharsis
Some wnters indicate that catharsis alone can work therapeutically
Expensence has shown even the non psychotherapeutists how the
relating of one s life hustory can work to relieve tenstons This fact was
pomted out by Naber 4? 1n 1929 and again by Muller *® and Skands®
n 1951

In this connection the non directive psychotherapy of Rogers 5 can
be mentioned Mitchel 4 (1946) and, later Mutchel 42 Curran and Meyers
(1947) treated a number of patients using this method with good results
A special form of catharsis 1s that brought about under the 1nfluence of
hypnosts or drugs (the so-called drug psychotherapy) Ttus method
was descnibed by Cohen? (1946—The narcoanalysis of 2 women)
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4 Other Methods

In our Psychosomatic Center we use other uncovering methods when
ndicated These include the mndividual psychologic method of Adler
and the psychagogic treatment of Kronfeld 3¢

Il THE SIGNIFICANCE OF THE COVERING METHODS OF TREATMENT

1) Autogeme Travmng
I H Schultz 5 ! the imtiator of this method has this to say about 1t
Es 1t dies d1e ubende Erlebung emer Selbstumschaltung die sich durch

g auf das End, sche ber A ar

mung I bl mt E h
Schwoebel ¢ (1948) noted an average 1ncrease of 500 cc mn vital capacity
using this method (combined with massage and with breathing excer
cses) He obtamned good results 1 42 of 50 patents Trautwem
treated 40 patients with this traimng and obtained distinct improvement
m 95 per cent In 50 per cent the asthma disappeared completely
Many other investigators have obtained good results with

2) Hypnosts
One of us % ° has had favorable expertences ustng hypnosis 1n
asthmatics  Schultz 59 % obtamed favorable results with asthmatics
whose sputum contained Curschmann s spirals In 1910 Brugelmann?
described this method Laudenheimer® successfully combined this
method with breathmg excercises 1n 1926 Flanders Dunbar 8 described
a patient of Costa s 1n her book Despite sertous somatic symptoms this
patient was cured

3) Relaxation Therapies
Groen ™ (1946) Ross ® and Wilson and others described the signifi
cance of these methods They emphasize the sigruficance of crying 1
the treatment of asthmatics and the relaxation of their ability to
do 50 1 psychotherapy 1s frequently followed by great relief of symp-
toms

4) Suggestion
This also has important therapeutic sigmificance Tagerberg ® (1953)
describes how he substituted phystologic saline mnjections for ACTH m
Patients requining ActH and still obtained the same subjecuvc results
{Somatic symptoms such as rales and
Dees 7 also stressed the sigmficance of suggpsuve factors

5) Finally Mechani.ation has made 1ts appearance 1n psychotherapy
Morwood # makes use of a gramophone 1 asthma A method of
mducing a state of sem: hypnosis by a formula of words given by
gramaphone Naturally this method 1s a modification of the suggestive
—autosuggestive method

As the last group of therapy we turn our attention to
1
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IV THE SIGNIFICANCE OF GROUP PSYCHOTHERAPY

Miller and Baruch ¢ discuss the favorable results obtamned n several
asthmatics using group treatment Groen 2 also, obtaned results with
this method

D) OUR EXPERIENCES WITH PSYCHOTHERAPY IN ASTHMATICS

The following 1s an account of our experiences m the Leyden Psycho-
somatic Center ° ™ We are here concerned with 80 asthmatic patients
who were exanuned by us smce the establishment of the Center n
January 1952 Of these psychotherapy has thus far been used 1n 30 cases
Following the methods and theories advocated 1n our Center, we
treated the patients with erther the uncovering or the covering methods
From the first group we selected cathartic analysis the short therapy,
and where indscated the method of Adler In spite of being convinced
of the supreme place occupied by Freud s psychoanalysis in many cases
we were thus far forced to abandon a systematic application of 1t due
to vaned circumstances Hypno-catharsis was used in several cases
where an actual conflict situation exsted and where connected affective
tension was present
Of the covening methods we used hypnosis and relaxation therapy
on asthmatics i our Center Of the vartous relaxation methods we used
Schultz s autogenic traiming and also active tonus regulation—which
15 customandy used m our Center Naturally suggestion in the form of
admunistration of placebos was used 1n many cases Recently Pflanz
formulated an important explanation of this form of pharmaco
psychology In diverse cases the psychagogic treatment was used tn
order to present the patients with aspects and perspectives of hfe
Where the was ffi 1t was y to aband
re education in the sense of self education and ntihize suggestive or even
hypnotic methods (Kretschmer) * in order to accomplish re education
In addition to the individual treatment 40 per cent of our asthma
patients were treated with group therapy~group discussion and
psycho and socio drama were the forms of group therapy used
Those patients admitted to the hospital were in addition treated
socto therapeutically 1 conformance with the newer pomts of view
(see Carp 1 Daumézon 1 ** ¥ Sivadon ® # %) 1In socio therapy
an appeal 15 directed at being responsible to each other and for one
another Further more attempts are made to extract the patients
from a fettered relationshup 1 which there 15 a feeling of dependence
upon one another and to supplant this with an associative relationship
based on attachment to one another In order to bring this about the
so-called Patronage Principle of Carp ¥ 1s employed




-

PSYCHOTHERAPY IN ALLERGIC PATIENTS

TABLE 1
Psychosomatic diseases viewed pathopsychologically

NEUROSES
@) Psycho-neuroses
1 Hystenical neuroses (incl

2 Compulsion neuroses
3 Neurasthenic reactionforms
b) Somato-neuroses
1 Psychosocial diseases
2 Organneuroses
3 Converston hystencal reactronforms
4 Vegetative neuroses

PSYCHOSES
2) Psychoses (sensu strictiori)
b) Somato psychoses

CHRONIC SOMATIC AFFECTIONS
with neurotic complication

NERVOSITY
constitutional disease with vegetative symptoms

TABLE 2
Psychotherapy apphed m asthma patients

Individually applied

a) Covering Psychotherapy
Suggestive Methods
Auto suggestive Methods

(relaxation)

Hypnosis

b} Discovering Psychotherapy
Hypno catharsis
Narco analysis
Psycho analysis (Freud)
Individual Psychology (Adler)
Complex Psychology (Jung)

©) Psychagogic Psychotherapy
Re-ctacation {Kronfeid)
Suggestive psychagogic

Groupswise applied

) Discussion therapy

b) Activity group

) Didactic group

d) Psycho-drama Finger painting

147
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In many cases finger panting 1s used by way of expeniment as an
expressive form of psychotherapy This treatment acts to relieve tensions
and the drawings sometimes offer the therapeutist important clues
support of the individually applied uncovering therapy

In conclusion we shall present the results of the vanious treatments used
The cnteria suggested by Groen * and Orie were used 10 judging our
results These wnclude subjectively perceptible wheezes objective sym
ptoms and complaints of the patient In most cases (66 per cent) a combt
nation of psychotherapy and somatotherapy were employed As the
psychotherapy made progress the somatic treatment was gradually
decreased The results can be summarnized as follows

Ustng uncovering treatment all the patients showed some improve
ment and with covermng therapy 85 per cent of the patients improved

TABLE 3
Results psychotherapy bronchial asthma patients

Form of psychotherapy applied

Degree of improvement

Disco- | Cover | Psycha Discusston
venng | g gogic | Psycho Drama | Com | Subjective | Objective
1% an (6! a3 plaints | wheezing | findings

2 4 3 1 — — —

5 2 1 6 - — shght
2 2 2 2 shight — wheezing
4 3 - 4 nsing | wheezing | wheezing

non
- - - b nsing Status asthmaticus

Number of patients too small
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A catamnestic investigation revealed of those that responded that
the improvement n most of the cases remained constant The control
time varied between 4 and 3 years

It 1s interesting to compare these results with those obtaied by one of
us employing psycho-therapy 1n psychoneurotic patients®® When one
bears 1n mind that asthmatics are 1n essence patients with somato
neuroses one will not be surpnised that the respective results are more
or less similar

Our conclusions indicate that 1n the hght of present day opmion
application of psycho therapy to bronchtal asthma sufferers must always
be considered Let us hope that with this consideration as starting
pomnt we shall be able 1n the near future to completely bridge the old

le gap between alfergol and psycho therapentists We
must not forget the object of this address 15 and rematns the human
beng who due to the Cartesian Teaching of diaschizis has for centunes
been unyustly separated 1nto body and mund In accordance with our
Present day opimions on that subject he 1s a psychosomatic totality—~and
asuch when sick deserves to be psychosomatically treated
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DISCUSSION

D LEIGH
In any d of the psych | aspects of asthma sound screntific
methods must be used

A brief résumé of a study of the psychiatric found 1n

ymp
asthmatic patients with adequate control matenal reveals some mteresting findings
In order to avoid the criticism that asthmatics who attend a psychuatrist differ
1 some way from asthmatics who attend a general physician a control group
of ding a general [ was pared with a group of asth
matics attending a psychiatnst Two further control groups were used a group
of neurotic patients and a group of normals

Using Student s t test 1t was possible to show that there was lttle significant
difference between female ding a general ph and those
attendmg a psychuatnist There was a marked difference however 1n the male
population Men who attended a psychiatrist were very much more disturbed
psycheatnically than those ding the | When pared with normals
and neurotics the asthmatics were seen to fall somewhere between the two
their particular ratings

These findings are being extended and amplified as they have considerable
theoretical interest both aetiologically and therapeutically The main purpose
however of this brief communication 15 to put forward & plea for the use of sound
statistical and scientific methods in the study of the psychological aspects of asthma

P I VAN DER WERFF

1 do not agree with the view that psychesomatic medicine 1s 2 modern branch of
science since 1t 1s as old as the history of mankind We realize this when we
see the pictures 1 caves made by prehistonc men especrally those in Spam
or when we see read or hear about the medicine men of recently discovered
primutive tribes 1n Western Australia Mid West Africa or the virginal forests
of South Amerca one of the differences 11 methods being that these witch
doctors spoke and speak through wooden tubes and not on the radio such as
sometimes occurs nowadays

The good general practitioner of to day who 1s the faithful friend of the famly
and the specrabist who does not treat cases but human bemngs with somatic
disturbances and diseases are also practising genume psychosomatic therapy
every day

Therefore apart from allergenic factors bactenal infections 1n the respiratory
tract and elsewhere 1 the body endocrine disturbances etc  and now only m
regard to psychogemc factors what makes us allergists reluctant are several
prnciples of certain psyct work teams for we donot deny the importance
of the psychologtcal factors We hesrtate to accept the principle of the specificity
of the personality structure and of the specific conflict situations of psycho-
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somatic patients in general and of patrents with asthma m particular as we see all
kinds of neurotic reactions mental disturbances and all kinds of personality
structures 1n our patients with bronchsal asthma as well asn those with colitis or
with of these and otherallergicsy AlthoughIcannotagree
with their ponts of view on the other hand I do agree with the views I heard
to-day from the mouth of Dr Stokwis as a representative of the Leyden School
(although the problem of specificity has not been mentioned as it was beyond
the scope of the program of this Round Table Friendship Meeting)
But still I should ke to put two questions to Dr Stokvis
1) What 1s your opsmion on the question of primary or secondary psycho
gemic asthma?
2) When you assume the existerce of both 1e¢ a primary and a secondary
psychogenic origin does this make any difference to your psychotherapy?
My questions are based on a case (which you perhaps remember yourself)
of a man of about 45 no known allergies 1n the family with only a slight aflergy
to inhalants and foods He was unable to do any work due 1o a characteristic
bronchual asthma He was 6 months old when his mother died he was brought
up by an aunt shortly after he had s first attack of asthma Is it possible that
here we were concerned with a patient as has been described by Alexander affected
with a pnmary psychogenic asthma?

X WILKEN JENSEN

Unfortunately the paper of the relator was quite different from what I expected
and 1t contained so many fine psychiatric expresstons which I do not know that
T cannot enter tnto any discusston with him

In spite of that I would hike to mention that a few years ago a specialist m
children s psychiatry a couple of p and two allergologists made a
rather intensive 1nvestigation of about 50 allergic children who were examined
for their allergy as well as for therr psychologtc qualities As controls served a
group of children with different behaviour disorders and a group of so called
normal school children The results were published at the 10th Northern Paedia
tric Congress 1 Stockholm but have only been printed as a summary I shall
not go nto details about the mvestigation the results of which were compared
by means of cards with a system of holes The psychologic differences between the
groups were only small especially between the allergic and the neurotic group
the only difference of real importance besng that the allergic children were more
anxtous and this anxiety may even be secondary to the asthmatic attacks so
that the asthma has caused the anxiety A special psychologic type was absolutely
nat {0 be fonad 1 the allergic graup

E WOLFER BIANCHI

In my opmion we are speaking nowadays too much of psychologic factors i the
ongmn of asthma and the need of psychological treatment In several thousand
cases of asthma the probable psychical origm was stated only m one patient
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In a mmmum of 20 cases m which I thought that psychological factors would
impede the results of our treatment during the llness I sent the patients to a
psychotherapeutic specialist This was always a faiture Also I never saw a good
result by hypnosis The asthma should not be called a psychosomatic disease
1t 1s a somatic one 1 climcal and anatormcal view and should be treated with
pur climical methods In each disease we find psychological troubles It 1s the
task of the physician treating asthmatic patients to look after their psychical
conditions and troubles and to help them by the simple methods of the so called
short psycho-therapy

REPLIES
by

B STOKVIS and A J WELMAN

toJ F Farrerons C6

We have had the same expenience as Dr Farrerons

There 1s a certamn nisk of losing a patient who refuses to accept the suggestion
of consulting a psychiatnst At our Center we dealt with this problem by mvitng
the internist ¢ to duce the psy pist to the patient It1s on
the manner in which this first contact 1s established that the success or fatlure of
the subsequent psychotherapy depends

toD Legh

We should like to stress the fact that we quite agree with Dr Leigh m prinoiple
We tried to make it quite clear 1n our paper that control material {catamnestic
examnation) 18 mdispensable for judging the results of the psychotherapy We
have followed up our patents for pertods between six months and three years
For this reason we have discussed only thirty patients out of the eighty we have
so far treated psychotherapentically in our Center That 1s why we preferred to

avord any pseudo accuracy by not p data we did
make a companson between the P p results n (somato
neurotics) and those 1n psycho We may Tude thereft that

Dr Leighs views and our own are m essence very stmilar

10 E Wolfer Buanch:

‘We quite agree that in many cases the psychic component of the asthmatic
trouble appears hardly percep We theref ly make at our Center
1n every case of asthma a psycho-diagnostic examination Only in this way one
can reveal the actual presence of the psychic factor

to P J van der Werff

Yes we are 1 fact of the opiion that there exist both primary and secondary
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psychogeme asthma although it 18 not always an easy matt £ to decide which
13 which 1n a given case The somato-aliergic determinants and the purely psychic
ones are very often inestricably mixed up Morseover these factors influence each
okher mutually

asthma s ly frequent on account of the almost

invanable neumuc way 1 which the pauent experiences his state of chrome
illvess Ta addition there is the frequent action of some conditioned reflex even
m those cases where the peurotic complication 15 not present

I wonder whether the case to which Dr Van der Werft refers was a case of
primary psychogeme asthma with subrequent somatic allergy to imhalants and
foodstuffs Of course we do not know anything of the earher contact of the
patient—when he was a baby~with atlergeme factors e g house dust etc

In this respect Dr Welman and [ want to emphasize that—in our opiion—
psychosomatic factors should be distinguished mto

1) psvehic
2) somatic p factors
3) socat

In ovr Center we always 1ry 10 investigate these three factors together in every
8 pamat case and we defimtely give our full attention especially to the somane
factors Our p therapy is d by (i se three factors

and of course 1 many so-calied psvehogenic cases the somauc therapy 1s very
important Let us never forget that ail iinesses are multicondiionally determined
We do not agree with the monocausative aetiological theory

With regard to Dr Van der Werff's second questiont  the presence of
esther pnimary or secondary psychogenic asthma makes no difference to the
therapv

1 may perhap add that the Leyden Psychosomanc Center does not adhere to
the principle of sp aificrty with respect to the personality strw ture and conflict
situations of psychosomatic patients i general and of asthma patients 1n par
ticular

Dr Van der Werff s questions appear 10 me of essential importance because
f my explanation 15 correct the bone of contention betwesn allergologists and
early psvchiatrists thereby vamshes mnto thin aur

10 K ¥ ulken fensen

‘We are very pleased to note that Dr Wllk:n Jensen had the same expernences
1n makang his very as ourselves We should
Like to thank tuen for his statement o that effect

1o R S Bruce Fearson

This 1s 2 vety important question In psycho-therapy oo we have our sharp
and contra TE 15 espx iy the patients y ly struc

ture that determines the type of therapy to be applied D:scovmng psychothcrapy

needs sufficient intelligence and introspection on the patients part Covering
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methods (suggestion and auto suggestion) may be used m all cases Mrddle aged
patients should be induced to resign themselves to accepting the fact of their
ulness For these patients analysis is contra indicated owing to the lack of
mtegrative possibiities Whenever possible we give them some msight into their
Iifes problems (short psychotherapy of Alexander and French) and faling
this an (auto) suggestive or suggestive psychological treatment



BREATHING EXERCISES AND GENERAL GYMNASTICS
IN PATIENTS WITH BRONCHIAL ASTHMA *
b
W J QUARLES VAN UFFORD

The dyspnoca associated with asthma 1s due to spasm of the smooth
muscle hssue of the bronchioles obstruction of these air passages by
vised mucus or rapids welling of the mucosa In each of these threecases
the result will be sdentical wiz the alveolar air 15 expired wath great
difficulty This 15 due to the constnchion of the respiratory tract n
spiration but especially exprratior has become difficult and this results
in dilatation of the alveol and depression of the dapbragma

All muscles are 1 actton the normal muscles of respuation the
aceessory muscles of respiration of the shoulder neck and even those
of the nose

In terms of phvsiology the residual volume has creased (e g to
40 per cent instead of the normal 25 per cent of the total fung capacity)
thevital capacaty (== tidal aur + 1 farr -+ suppt 1air) has
decreased and the so-called Ist second value has decreased By the term
first sccond value we mean the percentage of vital capacity that can
be expired 1n one second after an mspration of maumum depth
followed by an expwation of maximum depth and maximum speed

This percentage 15 also called the wtikcable portion of the vital capactty
233t shows what portion of the vital capacity can be utilized

Brouchualasthma. inwhich the expiratory phase1s prolonged ts marked
by a dimumuished first second vatue Thusthe percentage may be 50 percent
mnstead of the normal 70 per cent—85 per cent of vital capacity

Pulmonary function tests following the 1jetion of adrenaline show

d impr t of the resp y curve This s of partscular
mportance 1n determuning the degree to whuch the changes asthma
are reversible

We shall examine the effect of attacks of dyspnoea on the body and
the extent to which phvsical therapy may be used n prevention and
treatment The great advantage of the method of treatment 1s that the
patient 15 b ovided with 2 weapon which he can use at will We look
with horror wpon the abuse of pocket mhalers (of which the patient
camnes as many as 2 or 3 with hum € possible)

The purpose of postural and breathing therapy is not only to teach the
patient what to do in case of emergency but also to improve and to
prevent

From the Allergre Department of the Duaconessenfiuss Utcecht (e D M. A, vaxMrLL)
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Let us imagine ourselves 1n the position of our asthmatic patient with
chromec dyspnoea Let us give a moments thought to s thoracic
deformities fus typical posture 1n which the chest moves rapidly up
and down let us bear 1n mind s dyspnoea on any exertion lus tense
posture his anxiety

We shall exarmine what can be done on these fronts

1) correction of posture

2) breathing exercises

3) umprovement of the resistance of the patient

4) relaxing exercises

Chronicasthma results in changesof the thorax the nature of thesechanges
depending on the age of onset of the attacks of asthma (fig 1-7)

In mfants the give takes place at the cartilages on each side of the
sternum This bone 1s sucked inwards and may remam a deep con
cavity throughout hfe

In children the chest assumes the pigeon breast type with the enlarge
ment at the lower part of the chest not the upper

In older subjects the bone cage 1s fully hardened and worked by
strong muscles the result bemng the formation of the barrel shaped
chest and the production of ernphysema

It 1s the object of breathing exercises and postural therapy

1) to prevent and possibly mnprove the anatomical changes caused
by the attacks of bronchral asthma

We shall illustrate this statement by the following example When
children are ordered to sit smartly 1n elementary schools 1n this country
they have to sit with their arms folded 1n front of them on the school
desk This posiion results i forward displacement of the shoulders
Asstis patients with asthma are conspicuous for their stooped drooping
shoulders Accordingly this would be promoted by the position of the
chuldren at school if they were not ordered to fold their hands behind
therr backs when sitting smarily so that the shoulders are drawn
backwards

Thus correction of posture 1s also obtamed by swimming which also
15 an excellent form of breathing exercise

1 do not believe that the question what exercises are most sustable fora
patient Swedish gymnastcs the Frenchsystem the Mensendiech system
or whatever they may becalled 1sthe most important feature (f1g 8—9)
We must picture to ourselves how deformuties of the chest dependent
on his age and symptoms will occur i a patient with asthma and
examune the best method by which to treat these changes in this case

To a large extent this will also depend on the patient It 1s foolish
to determune 1n advance that all patients should 1n all conditions be
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treated mn accordance with a fixed scheme of treatment The phystcian
should first ask humself the question what changes may be expected
to occur 1n the chest and therefore how to treat these changes mn the
first place Horizontal bars will be an excellent apparatus (n some cases
mormng and evening exercises performed by the patient lumself bemng
the best method 1n other cases

2) The patient with chronic asthma will grow accustomed to that
form of resprratton which he uses 1n case of distress He will mamly
use the accessory muscles of respiration The elevated chest type of
breathing 15 observed Only a small portion of the lung volume 1s used
1n this form of respiration What are the requirements to be met by
respiration 1n patients with asthma?

As 1n the case of treatment to correct the posture we should begm
by asking ourselves the question what we think we can obtamn by
altering the type of breathing to which the patient has grown accustomed

(There also are people who claim that 1t 1s foolish to try to change the
type of respiratton 1n & patient as the body itself will undoubtedly have
found the best way out during attacks of dyspnoea)

Why then should we try to alter his elevated chest respiration? Should
we attempt to direct hus breathing mnto normal channels?

The larger the area involved the larger the O, uptake, and therefore
the less severe the dyspnoea will be Moreover as the air circulates more
freely through the various air p 1 effectively
particles of mucus etc will xmpmve Wthh reduces the risk of mfecuon
etc

The era of technical science has resulted n the use of electric proce-
dures The muscles are sttmulated by an electric apparatus which com
pc: g type of artificially induced correct respiration which becomes
a habit

The various types of breathing exerctses can be discussed at great
length or very briefly one may choose between thoracic respiration
flank respiratton costo abd: on pure ab 1 respt
Tation {and a vanety of mtermediate forms)

I do not wish to nclude the manner of workmg of the diaphragma
abdomunal muscles and thoracic muscles and what type of synergy
results 1 a particular form of respiration within the scope of this
discussion

One of the most valuable exercises consists 1n practising prolonged
expiration The patient 1s given a watch (with a seconds hand) or a stop
watch 1s ordered to mnspire deeply and then to expire deeply and as
slowly as possible

This exercise offers the advantage that the patient 1s able to venfy the
result obtained and 1s able to see what improvement he has made
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This method also serves to clear the chest completely Accordingly the
exercises ymtially frequently result 1n fits of coughung accompanied by
the expectoration of viscid sputum Another exercise the results of which
¢an be readily venfied by the patient 1s that i which a tape measure 1s
employed (a leather band or belt may also be used) In our department
of physical therapy we proceed on the assumption that the average
patient must be able to achieve a difference of at least 10 cm between
mn and expiration The tape measure 1s applied around the lower part
of the thorax This method often results in a marked improvement n
respiration It obviously promotes flank respiration during which the
abdommal muscles remam tense

In our opinton pure abdommal respiration during which the abdomen
projects like a balloon to be subsequently drawn in agamn has the
considerable drawback, that ventilation {and therefore the removal of
p ) 1S not ly lated as this types of breathing chiefly
affects the caudal portions of the lung

Although Ihave been aided by anassistant tramed in Cesar s method of
kinesitherapy (fig 10— 11) 1n my ownpractice bothmnthe hospitalandm
the out patients department for about 8 years Icontinue to be convinced
that he or she who tries to help the patient devotedly with all the power
at hus command will obtam results whether he belongs to an orthodox
school uses Cesar s method Mensendteck s system Yog therapy or
any other method of treatment The primary question 1s m what respect
the breathung techmgque of the patient 1s deficient and by what method
1t can be improved

So far our k ledges has not ad: d ly to enable us to
definitely prefer one system to another What 1s important however
1s the enthusiasm and perseverance of the instructor and the patient s
persistence 1n performuing the exercises himself Nothing will be achieved
by 5 minutes or even 30 minutes a day The patient must understand
what the instructor wishes to accomphsh and be shown the road to
this goal

The personal system used m the treatment of our patients 15

a) the hosprtalized patient must frequently see to female mstructress
the more he practises the better (the risk of too muck exercising need
not be considered)

b) after exammnation all the out patients are given instructions to
which other instructions are added m course of time Now and then the
rtesults are checked and discussed with the patients

©) 1 the case of children and patients with chronic asthma exerctses
are performed once or twice weekly 1f possible for several years

In this connection I wish to take a stand against two views
the first bemg that treatment of children with so-called medical
1
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gymnastics 15 @ matter of months Asthma therapy s a treatment of
chrome patients which 15 bound to mvolve a considerable period of
time This 15 also true of medical gymnastics In these days when allot
ments often have to be granted through the intermediary of medtcal
officers employed by insurance companies 1t is advisable to fully realize
that the medical gymnasucs instructor need not even begin treatment
when the patient and medical officer arc not both inclined to persevere

Secondly that physical therapy 1s useful only m cluldren From the
preventive and curative point of view physical therapy 1s of importance
1 every case of chronic or frequently recurning asthma and striking
results can even be obtained 1n a large number of chrontc patients with
a prolonged history of asthma When we have exercised extensively
with a patient with emphysema and a stnkimng result has been obtained
both 1n his opinion and ours another pulmonary function test shows
the reserve to be the case only a subjective :mprovement has been
obtained nevertheless the performance of the patient will have in
creased considerably

3) Exercises combined with movements

A patient with chromuc asthma was hospitahzed for persistent dys
pnoea 1n the daytime as well as at mght On hosprtalization he was
given medical treatment which reduced the dyspnoea until treatment
could be discontinued

Among other things we started performing breathing exercises To
my remark 50 you see that you can be free of symptoms he rephed
Just wait until I am allowed up He was allowed up just you see and
wait until I m allowed 1n the corridor He was allowed 1 the cornidor
Just wait and see until I m allowed out of doors He went into the
garden just wait and see until I go about in the streets This game was
constantly repeated until he was able to take 3 hour walks In the
beginning he was accompamed by the snstructor During his movements
tus attentionwas continually directed toward breathing errors Mentally
he was helped to overcome his anxiety Somatically he was helped
by obtaiming a much better breathing technique In studying the history
of a large number of patients with asthma we are struck by the fact
how often the patient states that hus attacks of dyspnoea alternate with
ntervals marked by the absence of coughing and wheeung except
for laboured breathing shortness of breath a sense of constriction
and even a slight dyspnoea after exercise

The child stops playing or romping sooner than others the adult 15
careful 1n runming gowng up and down the stairs etc The patient 1s just
1n balance 1n the resting state but exercise results 1n dyspnoea (oxygen

fi ) As yet no emphy has developed however A well
known story which you can often hear tell 1s that of the patient with
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asthma who 15 just able to catch a trmn starts runming has severe
dyspnoea  continues rupryng and 1 2 manner of speatung runs
through his dyspnoea

A simlar story may be told by certain patents with vasomotor
riunus whose nasal symptoms disappear on effort

1 have mentioned the case of the patient with emphvsema whoshawed
a matked subjective improvement and a much better performance afler
vigorous breathing exercises but farled to show any objective mmprove
ment He has at Jeast Jearnt (o make a better use of the resp ratory
volume atlowed hun

The asthmatic patient with chronic bronchitis and shght bronchiec
tases who expectorates large quantities of mucns, will be grateful for
the vigorous breathing exercises He still has to gject tus mucus but
he 15 at last relieved of s distressmg cough refiexes and some viscid
mucus Exp ation and 1k motion 15 d
Although we personally are convinced that flank breathing 15 the wdeal
type of respiration 1 cases of asthma and can be kept up dunng move
ments I am quite open to other opimons

The chief feature is the patience observed in exercising the patient
Actually T regard this as a form of trayung there are many systems for
runmng rowmg swimmung ¢tc  some day one system may perhaps
prove to be greatly preferable to alf others but so far one can oaly say
that excellent results may be obtamed by all systems provided one
perseveres in one s efforts As a rule the mcreased performance is not
due to the system of tranwmg but 10 1ts pcrsxstent and vigorous use

Our y volume 1s p when you or I have to
walk slowly for 100 metres 1t 13 also sufficient to cimb the first stawrs
1n houses on the Amsterdam grachten but which of vs amves easily
at the finish when we have to run 100 metres or cimb the fourth stair
case® Thanks to their trammung and mereased performance, 1¢ a2 better
use of the body and respiratory volume the runner and the Am.terdam
doctor and mitkman do indeed succeed tn doing 50

The same apples to our patients with chrome asthma who are m
balance when walking slowly but lose thewr halance when runming
They also have to be tramed They must jeam again 1o increase the
respiratory volume granted to them 1if possible and at any rate 10 use
1t well and to perform the best possible movements In treating these
pauents the physiian wiill heep asking himnself how he can agan in
crease the respiratory volume

It 18 by no means sufficient 1o teach the patent to breathe carrectly
1 bed or m his char

He must alsa be able to do somethung with his 1mproved breathing
techrique
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For the time being those patients who also are often short of breath
wndoors will be grateful for this result Patients whose only symptom
during the intervals consists 1n dyspnoea after exercise will undoubtedly
be more exacting in therr demands however

4) Finally there 1s an entrely different form of exercise relaxation
therapy Uttering these words immediately calls to my mind certain
patients 1n whom everything seems to be spasmodic They are often
liable to dyspnoea but their entire appearance gives the same impresston
It are these cases 1n which the first thing to do 1s to consult a psychiatrst
But even then there still remains that state of dyspnoea of convul
stveness 1n their asthma and throughout their body

We first start giving these patients relaxation therapy (beginming with
the phrase speak to your muscles the patient lying at lus ease beng
taught to consciously relax the muscles in every part of lus body)
1 got acquainted with this form of therapy 1n the Physiotherapeutic
Department of the Brompton Hospital (London) It undoubtedly affords
relief to a number of patients

Having been quietly taught how to relax their muscles the tendency
of the bronchual muscles to spasms will also decrease I imagine the
dyspnoea dimimushes, the sense of constriction disappears This result 1s
mdeed sometimes obtained by the doctor visiting the patient in bed
by a quiet talk with the nurse which takes the patient s mund off his
condition and even by going to the hospital when this general spasmodic
state disappears the despair will also decrease spontaneously

Undoubtedly not every attack of asthma can be controlled by relaxa
tion of the muscles and nervous as well as mental relaxation Acute
severe dyspnoea fails to respond to words spoken to the patient

The patient cannot and does not wish to lie down 1n a relaxed state
1n that case a physiologic saline solutton admmustered as if 1t were the
best possible drug will certamly be of no avail the patient looks at
you expectantly and finds that hus dyspnoea fails to decrease

It are these cases, marked by constant dyspnoea agitation and
wheezing that show a favourable response to relaxation therapy

Also 1t usually are these cases which are cited to illustrate the fact that
breathing exercises and relaxation therapy are a form of psychotherapy

We must picture the vanious forms of dyspnoea to ourselves

acute severe dyspnoea true status asthmaticus cannot be prevented or
treated with breathing exercises or relaxation therapy Here we are con
cerned with that form of dyspnoea 1n which the patient develops severe
symptoms feels as 1f hus breath were cut off and has a sense of constric
tion the forms of chromc dyspnoea marked by unproductive coughand a
wheezing breath and especially those forms of chromic dyspnoea of a
marked general spasmodic character which do respond to treatment
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In addition we are concerned with prevention prevention of the se
quelae of the chronic disease The warning uftered by Unger 1n hus
book 15 also applicable in thus case Both statistrcal reports published
by phystotherapeutists and reports on climeal cases are often charac
terized by the proud statement that excellent results have been obtamned
even when no additional antiallergic treatment was given

But 1t s impossible to report statistical data showing that treatment
was completely successful in all cases

Why not co operate? Why should physical therapy not be regarded
as a highly valuable adjunct? Does not a fractured bone first have
to be set and heal completely before the phystotherapeutist 15 able
10 restore movements nvolving the use of this bone? Attacks of asthma
really are not due to a poor breathing techmque many individuals
have an equally poor breathung technique, but nevertheless they do
not wheeze

The same 15 true of asthma Certamn conditions associated with
asthma are treated certamn sequelae of asthma are prevented but there
15 no successful treatment of asthma and even the next genume attach
1 not prevented

Finally ¥ wish to add some words concermng other possibilities i
the same field The cheapest and yet a very good form of breathing
exercise and correction of posture 15 swimming Moreover the psy
chologist will be able to tell you how important 1t 15 to experience the
sensation of the hight body floating m the water A similar sensation
15 experienced m ballet dancing when the feeling of ghding over the
dance floor 1nduces a beaunfol and valuable sense of body control
Breathing exercises are essential to good singing But on the other hand
are not the drawn out tones m singmg excellent expiration exercises?
Especrally tn young chuldren these forms of smging dancing and exercise
during the performance of fairy tales often are effective mn attamnng
the end desired

SUMMARY

The purpose of physical therapy 15
a) the prevention or correction of changes 1n posture and deformsties
b) mmprovement of the type of breathing
©) to increase the power of endurance while retatung the correct
breathiny, technique during movements
d) relaxation therap

Vartous forms of chronic asthma respond very favourably to this
treatment
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DISCUSSION

K H BAAGOE

Justa few words about g 10 the of patients

First I want to mention that I know and have used though only for a short time
two systems of exercises the Brish Physical Exercises for Asthma  published
by Asthma Research Council (1935) and the Damish system originated by Hans
Heckscher (1946)

However when I have not used these two systems to any greater extent 1t 15
chiefly because nearly all my patients are dealt with i a consulting practice and
come from far away and must be finished with 1 one consultation

So 1n recent years { have confined myself to teaching my patients two exercises
which can be learned by most patients 1n a few muautes and the principal aim of
which 15 to make the patients breathe abdomunally secondarily they are exercises
1n relaxation

Besides by confiuing the exercises to abdomnal breathing I have thought
that I should be able to g t information about the unportance that one can ascribe
to this form of breathing which forms part of the vanous respiratory systems

The one 1s taken from Heckschers exercises In this the patient with the flexed
Kknees and hips bends forward with the head resting on the hands 10 a completely
relaxed position If the patient now lies completely relaxed 1b
takes place spontancously

The second exercise 18 number one 1n the Bntsh system and consists 1n the
patient lying back with knees drawn up and one hand placed on the belly to make
sure that the breathing 15 done with the abdomen

Nearly all patients can learn these excercises 1n a single consultation I have
only told them to breathe with the abdomen and not 1nstructed them to breathe
particularly deeply

If the patients can perform these two exercises without difficulty at the first
consultation which shows that they have control of their resprratory muscles
Tshow them too that they can also easily breathe abdominally mn a sitting positton
with the body bend forward and the elbows resting on the knees and that they
can do 1t 1n a standing position as well

1 do not know how many of my pattents continue these exercises after getung
home I can only state that the majority of the patients who have consulted me

agam have performed the excercises at home and have stated that the exercises
helped them

g

The effect of the abd b 15 best by some examples
1) A young gurl of 23 had for 5 years been sufferng periodically from mild
asthmatic attacks When she first consulted me I found ronch: over both lungs
but berders of the lungs normal When 3 months later she consulted me agam
she stated that she no longer used any medicine but that she could abort her
attacks ly by '3 For the present she had
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a cold she said At the exammnation no ronchi were heard and when I told her
this she exclumed Oh I can easily manage to wheeze and while she had
itherto breathed abdomunally as I had taught her she row took a few deep
breaths with the thorax with the result, that ronchi were heard over both lungs

My first thought was that the cause of the wheezing was that she breathed more
deeply when respiring with the chest So I asked her the next time she had an
attack of asthma to try to breathe with the chest but not so deeply and see whether
she could abort the attack 1 this way

Some time after I got a letter from her 1n which she told me that she had made
the attempt but had faled For if she tried to breathe so little with the chest
that the wheezing stopped she could not get sufficient arr so that she soon had
to start breathing abdominally—with the usual good result

2) A 31 year old working man with asthma told me that if he took a few ab~
dormnal breaths now and then he could take his mrdday rest lying on s back
which he had not been able to do before He also did these exercises at oight
after he had gone to bed as he felt that he got more air mnto the lungs 1n this
way and consequently slept better

3) Another patient a fabourer of 62 who besides asthma had climcal emphy
sema was very unwilling and sulky when I showed him these exercises So I was
greatly surprised when dunng a consultation 6 months later he told me that
he did the exercises every evening and the most remarkable thing was that he
stated that he could make wheezing caused by cycling agamnst the wind stop
by breathing abdommally while still cychng 1n the same way he could stop
wheezing when he carned heavy weights

All together the statements of the patrents agree They say that they have the
feeling that they get more air into the lungs by abdominal breathing and that
they can stop muld attacks and a few say that they expectorate more easily

However 1 have not found any lasting improvement of the asthma It 1s only
a symptomatic remedy but one which the patient has at hard and which 1s useful
whether he has emphysema or not I consider 1t an important supplement m the
treatment of asthma 1n a consulting practise

Concerning the cause of the good effect one mught thimk 1t was a psychic one
owing to the patients attention being diverted from the attack This hypothesis
15 not supported by the case menttoned above 1n which the patient could make
wheezing come and go at will Further one might think that the breathing was
less deep 1n abdorminal respiration but this does not seem to be the case in the

patient mentioned above nor hasa sp shown any
1n venttlation dunng abdorminal and thoracic resprration 1n these patients
A ding to Wysss of the importance of the diaphragmatic

g
spasm 1n the asthmatic attack 1t seems to be most probable that st 1s the con
scious ab that can a mld diaphrag spasm




LE TRAITEMENT DE L ASTHME PAR LA
CORTICOTHERAPIE D APRES 95 OBSERVATIONS

par
PASTEUR VALLERY RADOT CL LAROCHE ET GILLES LYON

Nous rapporterons ict les resultats obtenus chez 95 malades atteints
d asthme severe que nous avons trartes depuws 1950

Tous ces malades ont ete sutvis pendant plus de trots mos et 65 ont
ete suvis pendant un & cing ans Lorsque le traitement fut entreprs
1l ewstait un etat de mal astt q dyspnee per depuis
plusieurs jours ou plusieurs semaines sur laquelle se greffaient des
accés paroxystiques Certamns malades étaient cyanoses et presentaient
une tachycardic et meme dans 5 cas des signes d insuffisance ven
triculaire droste

Voic1 se décompose la de pos 95 malades

1° 58 malades ont regu un seul traitement hormonal AcTH dans
36 cas cortisone dans 21 cas hydrocortisone dans 1 cas

2° 21 malades 3 la suite de rechutes ont dii subir plusieurs cures
successives
10 dentre eux ont et deux cures successives
deux cures dAcTH dans 4 cas
une cure d A C TH puis une cure de cortisone dans 5 cas
une cure d AcTH pws une cure d hydrocortisone dans 1 cas
8 ont eu trois cures successnes
trois cures d AcTH dans 4 cas
deux cures d A CTH et une cure de cortisone dans 3 cas
deux cures d A CTH et une cure d hydrocortisone dans I cas
2 ont eu quatre cures successives d ACTH dans 1 cas de cortisone
dans 1autre
1 2 regu en quatre ans 22 cures successives soit une cure environ tous
les deux mois LACTH et la cortisone ont éte alternees
Aumsi nous avons pratique chez ces 21 malades 48 cures dACTH
24 cures de cortisone 2 cures d hydrocortisone

3% 16 malades ont regu des tratements prolongés sans iterruption
pendant plus de trois mors nous étudierons plus lom les problémes
que pose cette methode

S1 lon excepte les tratements prolonges chaque cure dACTH
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ou de cortisone a duré en moyenne dix 4 quinze jours clle a été plus
longue lorsque apres ce laps de temps 1auscultation révelait Ia per
sistance de stbilances dans les champs pulmonaires ou lorsque le sujet
presentatt encore de Iégeres cnises ou une dyspnée a leffort Nous
avons ete amst amenes dans certamns cas A poursuivre le tratement
hormonal pendant vingt & trente jours en abarssant progressivement
les doses

Posologie
L ACTH etait injectee par voze mtramusculaire a raison d une tnjection
toutes les s1x heures pour les doses d attaque Au dessous de 100 mgr
par ]our, nous espactons les myections toutes les huit ou douze heures
des doses est indisp ble étant donne la courte

duree dacnon du produit

Nous avons fait parfors des perfustons dACTH par vole vemeuse
en mjectant lentement en stx 3 hwit heures de trds faibles quantites
dacTH (10420 mgr par jour) dissout dans 500 cc de serum glucose
Ces perfusions ont 1inconvenient de nécessiter une survelllance trds
étrotte du malade et en particulter de sa pression arterielle pendant
toute la duree de 1 injection cependant chez nos malades nous n avons
jamais observé d elevation tensionnelle notable

S1 avec la perfusion la sedatson de Ia dyspnee a eté parfois tres
raptde s effectuant dés la quatrieme heure 1 efficacite de cette methode
ne mous a pas paru superieure a celle des injections ntramusculaires

Nous avons mjecte dans quelques cas 1A CTH par la vore mtrader
mique mais les resultats ont eté trés inconstants Trés bien supportees
chez certains malades les injections intradermuques ont provoqué chez
d autres des réactions locales douloureuses et 1 hormone na pas eu
ses effets habituels du fait de Ia mauvaise resorption du produt

Nous avons récemment employe dans 2 cas une solution dACTH
retard cette sol estar der dans les t de longue
duree car elle permet de Iimuter les mjections et de dimunuer la dose
de 1 hormone Cependant dans les états de mal ou 1 on veut obtenir une
action rapide, 1l est préférable d utrliser les solutions ordmaires

La cortisone a eté admunistree chez nos premuers malades par la vore
mtramusculagre  nous avons enswite utihsé exclusivement la voie
gastrique qui nous a donne des resultats ausst satisfaisants Elle ne fait
pas courir le nisque d une infectron aux points d mjection La rapidite
d action quand on utilise la vole gastnque serait meme augmentée st
1on en juge par la chute des cosinophiles du sang et par la dispantion
de» symptomes cliniques

Pour Ie traitement d attaque Ia dose quotidienne de cortisone etait
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divisee en guatre & six prises reparties egalement dans les 24 heures
Les prises etalent espacees quand 4 la fin du tratement les doses
etasent diminudes

Le fractionnement des doses est encore plus important pour / iydro
cortisone que pour la cortisone car la duree d action de 1 hydrocortisone
de depasse guére six heures

Quelle que soit 1hormone utilisee les doses doivent toujours etre
fortes d emblee pws progressivement degressives

Pour factH les doses d attaque ont vane entre 100 et 150 mgr par
jour en quatre injections Ces doses etalent continuees pendant trots
2 hwt jours pws abassees graduellement

11 ne faut pas abasser les doses d ACTH trop vite 1l faut s efforcer
d obtenir une disparition totale non seulement de la dyspnee ¢t de la
toux mais des sibilances pulmonarres smon la rechute est toujours
rapide Cette action compléte de 1 hormone ne s observe guere avant
le huitiéme jour on ne doit donc pas donner une dose wferieure a
75mgr avant Je huitime oule dixiéme jour On peut termuner la cure par
de faibles doses (50 puis 25 mgr) destinees plus 3 eviter un sevrage
hormonal brutal et une msuffisance surrenale secondaire qua agir

sur letat e La cure dure donc en moyenne dix

2 quinze jours avec un total de 700 a 1500 mgr dacTH ce chifflte
etant trés variable selon les sujets

I ny a aucun rapport entre la dose totale d ACTH et la remussion
1 est donc mutile de prolonger la cure

§1 apres les quarante huit premuiéres heures de traitement on na
pas obtenu d amehoration on peut elever les doses 3 200 mgr par
our par exemple 1l n est pas rare d observer ainstune action favorable
eneffet 1l semble euster pour chaque patient une dose sewl au dessous
de laquelle LACTH est mactive

S1 letat de mal persiste apres trois ou quatre jours malgre des doses

clevées dacTH 1l faut essayer une autre hormone de preference
1 hydrocortisone

Les traitements avec la cortisone et avec I Rydrocortisone sont regis par
les memes régles que celles que nous venons d enoncer pour lACTH
La dose mitiale doit etre assez elevee entre 150 et 200 mgr par jour
pour la cortisone 100 4 125 mgr pour L hydrocortisone Ces doses sont
poursmvies pendant trois & hmt jours pus abaissees progressivement
afin deviter les accidents de sevrage hormonal
La dose totale de cortrsone est d ordinaire un peu plus eleveeq ue

pour LACTH et se situe entre 1 000 et 2000 mgr admumistres en dix
4 quinze jours
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Les doses d hydrocortisone sont d habrtude de 30 p 100 nferseures
a celles de la cortisone

Faut 1l farre smvre les cures d A CTH par quelques prises de cortisone
ou d hydrocortisone et, reciproquement, les cures de cortisone ou
d hydrocortisone par quelques mjections d A ¢ Th ? Cette techmque a
ete proposee par certamns auteurs pour préverur une msuffisance surré
nale Elle ne nous a pas paru particuberement utile Il ne semble pas
que {on puisse redouter un epmsement des surrenales par [ACTH
ou une mnsuffisance surrenale transitowre apres la cure de cortisone

Pesultats
Les resultats obtenus avec lACTH la cortisone ou lh)drocomsone
varient beaucoup sutvant que 1on dére les

ou la duree de rémssion de | asthme apres Ia fin de la cure

Ces trois hormones nous ont permus d obtenir une sédation plus ou
moins raprde des symptomes fonctionnels chez §0 malades Nous avons
en 15 echecs parmu lesquels certamns malades ont ressentt une legere
amelioratton de la dyspnee mais avec persistance d un essoufflement
permanent ¢t de paroxysmes encore péntbles en particulier nocturnes
Parmi ces 15 échecs 1ly eut 4 morts dans leclassique tableau d asphyxie
et 1 autopsie a revele les lesions habituelles de 1 etat de mal asthmatique
caractérisees par un encombrement trés marqué des bronches

Dans les cas favorables laction du traitement sest mamfestee
d ordinarre dans les vingt quatre premueres heures par une atténuation
progressive de la dyspnee et de la cyanose et par la dmunuucn de
violence des accés paroxystiques les malad t un
ment remarquable et retrouvaent le sommerl Il persistait encore pen
dant deux & trois jours des petites crises dyspnéiques ainst qu une
recrudescence de lessoufflement au moindre effort L expectoration
dimunuait souvent et meme pouvart disparaitre completerment cet
assechement s explique par la dispanition de | oedéme de la muqueuse
bronchique sous leffet des hormones la bronchoscopie montre un
affaissement de la muqueuse qu reprend une coloration normale
Cependant dans certams cas 1a bronchorrhée pouvait etre encore assez
abondante pendant quelques jours mais prenait un aspect muqueux et
flude Les cellules éosinophiles disparaissalent de 1 expectoration trés
souvent dés le deuxxeme Jour du trartement

Les sibil T encore quelques jours apres
la sedation de la dyspnee
L action rmmediate de la corticotherapie sur 1 etat de mal asthmatique
est donc souvent tres remarquable Les résultats & distance sont beau
coup momns brllants Voict les resultats
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Dix asthmatiques ont beneficie de fa corticotherapre pendant un laps
de teraps superieur 2 s1x moss  des Cnses assez severes ont reappar
chez Lun d eux au bout de sre mots chez 2 autres au bout dun an
chez 2 autres au bout de deux ans $ avtres n avasent pas encore eu de
rechutes de 1 etat de mal aprés 1x moss (I cas) apres deux ans (1 cas)
aprés guatre ans {2 cas) apres cng ans (I cas)

Chez 5 malades la duree de Ia rémussion na pas dépasse tros a
SIX OIS

Chez 14 autres 1a remusston ne fut que de un a trois mois

Tous ces sujets avaient ete hiberes completement de leur asthme 4 1a,
fin du tratement Certawms conservasent une legére dyspnee d effort ou
voyalent reapy quelques crises d " 1 combat
tues par les therapeutiques habituelles mats ils avaent repnis une vie
normate

Dans 26 cas la rechute s est produite moms d un moss apres | arret
du traitement et dans 18 cas des larret de cefuwi ot

Dans 7 cas nous navons pu savorr la duree de la rémssion

Peut on presawr 1 effet du tratement? H semble que non Que lasthme
sott allermique ou du a une surinfectson bronchique quil soit severe
g non qu il soit recent ou ancien que le sujet soit jeunc ou age les
resultats sont :mprevisibles

La reprsse de 1 etat de mal nous a amenes & pratiquer plusienrs tratte
ments hormonanx successifs (dont nous avons donne plus haut le detail}

Ces cuzes successives nous ont pernms de comparer chez les memes
matades / efficacite de tac T de la corusone et de 1 hydrocortisone

Nous navons pas note de difference sensible entre les effets de
1acTH et ceux de Ia cortisone ces deux hormiones donnent ¢ ordy
nawe des resultats identiques lorsqu elles sont utilisees chez le meme
matade La cortisone admumstree par vore buccale et 3 doses assex
dlevees {plus de 100 mgr par jour) a une action ausst rapide que
1ACTH et la qualite de | amelioration mmmediate de meme que la
durée de Ja remission ne vanent guere avec le produt employe Nean
moms  certamns sujets reagissent nueux a lune des hormomes qua
Tautre

On pouvast penser que la mesure de Ja reponse surrénalienne a
mciation corticotrope par le test de Thomn permettrat de prevorr
le degré defficacte de tactu Comme nous avons éent dans un
article précedent * nous n avons pu observer aucun parallehsme entre

PasTevr VALLIRY RADOT LarocHE Ck Mmitez P DoMART A etRover J-C LACTH

€t 1a cortisone dans Je fea tement de 1étar de mal asthmatidos Bull ef Mém Soc méd
43 Hép Pans 68 3159 195,
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la chute de 1eosinophilie et laction therapeutique Des malades pre
sentant des tests negatds ont ete trés améhores par 1AcTH tandis
que des echecs coincidasent avec des tests positifs On sait d ailleurs
que la valeur du test de Thorn est tres relative chez les sujets presentant
une eosmophilte sanguine elevee

Nous navons de 1hydrocortisone qu une experience trop recente
pour etablir une comparaison valable avec les deux autres hormones
Neanmoms nos premueres constatations ont ete trés satisfaisantes
puisque sur 10 cures d hydrocortisone nous navons pas observe
dechec Bien plus nous avons eu de bons resultats chez 5 malades
qut n avaient pas ete ameliores par LACTH ou la cortisone 1i semble
donc que 1hydrocortisone possede une efficacite au momns egale et
peut etre supenieure a celle des deux hormones precédentes

Un certain nombre d auteurs pensent que chez les sujets soums a
des cures multiples dAcTH ou de cortisone ces hormones perdent
une partic de leur efficacte Nos ont ete diff des
cures hormonales successives nous ont donne des resultats assez con
cordants

Malgré le danger de la corticothérapie prolongee nous avons ete amenes
4 faire chez 16 sujets des trartements continus 1 Il s agit d asthmatiques
dont la dyspnee avait céde sous leffet du tratement hormonal mais
reapparaissart dés Ia fin du traitement

Nos premuers malades ont requ de J1ACTH mais nous utihisons
actuellement plus volontiers la cortisope ou 1 hydrocortisone dont le
mode d admumstration par voie buccale est plus simple

La durée des cures a ete vauable de deux mois a trois ans

Quatre malades ont ete traités pendant plus d un an avec d excellents
resultats L un d eux fait depws trois ans des cures alternees de cortt
sone et dACTH a des doses varant entre 50 et 100 mgr par jour
Un deuxidme a obtenu par la meme méthode un soulagement complet
pendant deux ans puis a ete perdu de Vvue nous avoms appris qu il
etait mort dun d dant de son
asthme Un troisigme prend sans interruption 75 mgr de cortisone
depwis un an Le quatrieme sourus d abord A une cure continue de
cortisone (75 mgr par jour) pendant trois ans prend actuellement
depuss trors mois 10 mgr d hydrocortisone six jours par semaine

Huit autres malades ont ete traites pendant deux a trois mors avec
des remussions totales par 1hydrocortisone (3 cas) lacTu {1 cas)
des cures successives de cortisone et d hydrocortisone (1 cas) dAcTH

3 Certains ont été suvis par Je Dr B Harpern
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et de cortisone (2 cas) ou des tross hormones (I cas) La corticotherapie
2 pu etre arretee chez 2 d entre eux apres deux mois sans qu il appa
rut de rechute Les 6 autres restent soumus au traitement hormonal
qui ne peut etre interrompu sans une reprise immediate de la dyspnee

Sur 16 malades nous n avons eu que 3 echecs et 1 resultat mediocre
Les 12 autres malades conservent la plupart un leger essoufflement
4 leffort et quelques rales sitbifants mais 1s menent une vie normale
1ls ne souffrent plus de dyspnée permanente m1 d acces asthmatiques
paroxystiques

La dose sewl au dessous de Jaquelle reapparaissent des symptomes
fonctionnels genants est situee swivant les sujets entre 50 et 100 mgr
dacTH ou de cortisone par jour Elle varie d aifleurs chez un meme
sujet et peut s elever sous 1nfluence de certains facteurs tels qu une
infectton respiratowre Les malades réglent eux memes leur traitement
au bout de quelques mois en utihsant la dose mmmum active

Dans certamns cas laction de la cortisone semble sepuiser mais
des mjections dacTH pendant quelques jours semblent rendre le
sujet de nouvean sensible a 1hormone surrenale

Turiaf * pense quil est preferable de n admustrer 1a cortisone et
1 hydrocortisone que cing jours par semame mats | interruptron de deux
Jours est parfois suffisante pour amener une repnse de la dyspnee

Bickernan et Barach? ont essaye de donner ume dose forte de
cortisone (400 mgr) un jour par semame mas les resultats ont ete
trés decevants

La dose efficace d hydrocortisone est plus faible que celle de cortisone
Tunaf la situe entre 30 et 40 mgr par jour

Nous avons employe recemment 1A CTH retard avec succes chez
2 malades 1un regoit chague jour une mjection de 40 mgr de cette
solution Ja dose dACTH a ete amsi redutte chez Im des deux tiers
Chez ] autre malade 40 mgr d ACTH retard donnent le meme resultat
que 75 4 100 mgr dACTH ordinawre et seraient plus efficaces que
100 mgr de cortisone ou 80 mgr d hydrocortisone

Nous pensons qu il est utile d mtercaler pendant les cures prolongees
de cortisone ou d & tisone dAacTH, toutes

fes quatre a sixsemarnes afin de stumuler les cortico-surrenzles et d eviter
leur aplasie

TURAF T MASLAND P et JEANIEAN Y Le traitemcnt an Jong cours des asthmes 3
dyspoée contiave par Ihydrocort sone en comprimés Revue des Pratcienr 4 1954
3037 3040

Bickerman H et BAucH A. Comparative results of the cure of ACTH cortisone
and hydrocortisone 1 the treatment of mtractable bronchal asthma and pulmonary
emphysema (J Allergy) PR 1954
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Precautions a prendre pour éuter accidents et incidents

LacTH la cortisone et ] hydrocortisone sont des corps dont 1 util
sation n est pas depourvue de danger Ils ne dowent etre employes qu &
bon escient dans des asthmes graves ou les thérapeutiques usuelles ont
echoue Cette restriction que nous avions formulee dés 1952 nous
parait conserver toute sa valeur

Nous avons sounmus nos astkh ques pendant Je
trattement & un régime sans sel Nous leur avons donné quotidienne
ment ! a 2 gr de chlorure de potasstum et nous Ieur avons fait prendre
un antibrotique (d ordinaire tifomycine ou terramycine)

Nous navons jamais noté d accidents oedémateux ou hypertensifs
Les augmentations de poids ont ete faibles et n ont guere depasse 24 3
kilos encore faut 11 souligner que les grands asthmatiques sont souvent
dénutrss et que cette elevation de pords comncide avec une reapparition
de lappétit elle ne peut donc pas etre attribuée dans tous les cas 4 Ia
seule retention hydrosodique

L hydrocortisone entrame souvent apres quelques jours une aug
mentatton de la diurése qui peut etre passagére ou persister pendant
toute la cure ausst les malades sounus 4 cette hormone présentent ils
assez souvent une légere perte de poids Il ny a donc peut etre pas
lieu de craindre 1c1 12 retention sodique et ce serait un des avantages
de 1 hydrocortisone

Larret du traitement hormonal est parfors suiv: d hypotension
moderee et d asthénue cette insuffisance surrenale passagere n est jamats
dangereuse 51} on a eu somn de ne pas suspendre brusquement la cortico
therapie mais d abaisser progressivement les doses Chez un de nos
malades la suppresston brusque del A cTH & 1occasion d unaccident
infectieux a ete smvie d une insuffisance surrenale aigue avec hypoten
ston trés marquee tachycardie et troubles de Ia conscience 1admum
stration de sérum glucosé et chloruré de desoxycorticostérone et de
200 mgr de cortisone @ amené une sédation rapide

Nous avons traité sans accident des asthmes infectés mars nous
avons soumts dans ces cas les malades 4 des doses plus elevees d anti
brotiques Cette antibsotherapre preventive pose un probléme delicat au
cours des cures trés prolongees dott elle etre continuee sans arret
pendant des mois et ne perd elle pas dans ces conditions une pattie
de son efficacite? Nous avons vu en effet, apparaitre au quatriéme
mois d un traitement alterne par 1A € TH et la cortisone une infection
pulmonaire grave avec des foyers congestfs multiples et bilateraux
bien que la tifomycine n att jamais ete cessee La guérison a ete obtenue
grace & 1 assoctation d autres antib: p lline et strep

Des troubles psychug pp parfois rita
bilite Nous avons observe au cours d une cure dACTH un syn
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drome depressif particulibrement grave qut a aboutt au suicde

Nous n avons jamas note meme au cours des cures prolongees de
symptomes sévéres d hypercorticisme les sijets ont developpe parfors
une legére obesite avec aspect arrondi de fa face de lacne man nont
Jamars presenté mu glycosunie m1 hypertension artenelle m osteoporose

Deux malades peu amehores par une cure dACTH sont morts
dans un etat de mal asthmatique un vingt sept 1autre trente quatre
jours apres Ia cure hormonale T est difficile de dire 1 JACTH a joud
un role nefaste dans ces deux cas Mars aprés les traitements par cortico-
therapie 1l nous semble prudent de soumettre les malades pendant
P 2 une sunvetl le trés ng et de
FECOUTIT 4 UN NOUvVEau trastement par la cortisone en ¢as de rechute
grave de I état de mal asthmatique

Les myections d ACTH peuvent entrainer une sensibilisation a ce
corps nous {avons observé daos un cas au debut d une seconde cure,
ie malade a presente de | urticarre et une recrudescence violente de la
dyspnee alors qu une premudre cure avait ete bien supportee

RESUME

Les auteurs ont traé 95 asthmatiques en etat de mal par ACTH
cortisone ou hydrocortisone Ces trors hormones dont 1activite est
tres camparable out pornus d obtenir une sedation rapide des symp
tomes chez 80 malades Parmu les 15 echecs dly eut 4 morts § autopsie
revela les lestons habrtuclles de 1état de mal asthmatique

Les resultats & distance ont ete trds varables 10 asthmatiques senle
ment benef de Ia cor herapie pendant plus de six mos

Chez 16 malades fut pratique un travement hosrmonal prolonge
(deux mors a tross ans) i ny eut que 3 echecs et 1 résultat mediocre
La dose seud etant situee sutvant les sujets entre S0 et 100 mgr dacTH
ou de cortisone par jour

NB Depus que ce rapport a ete redige nous uthsons suriout la
delta-cortisone



ACTH CORTISONE AND HYDROCORTISONE IN THE
TREATMENT OF ASTHMA

A study based on minety five cases
by

PASTEUR VALLERY RADOT CL LAROCHE AND GILLES LYON

‘We shall here report the results obtained in 95 patients affected with
severe asthma and treated since 1950

All these patients were studied for over three months and 65 were
studied for periods ranging from one to five years When treatment
was started the patients were, affected with status asthmaticus marhed
by dyspnoea which had continued for several days or weeks and which
was aggravated by paroxysmal attacks Some patients were affected with
cyanosis and tachycardia and 1n 5 cases even showed symptoms of
night ventricular failure

These are the statistical data on our 95 patients

1) 58 patients were given a single treatment with hormones ACTH
1n 36 cases cortisone mn 21 cases hydrocortisone in 1 case

2) 21 patients who had relapses were given several courses of treat
ment 1n succession

Of these patients 10 were given two courses of treatment 1n succession
two treatments with ACTH 1n 4 cases
one treatment with acti followed by one treatment with cortisone
m 5 cases
one treatment with acTa followed by one treatment with hydro-
cortisone 1n 1 case

8 were given three courses of treatment 1n sSuccession
three treatments with ACTH 1n 4 cases
two treatments with AcTH and one treatment with cortisone 1n
3 cases
two treatments with ACTH and one treatment with hydrocortisone
mn 1 case
2 were given four treatments 1n successton  ACTH being admunistered 1n
one case cortisone 1n the other
One patient was given 22 successive treatments in four years 1¢ ap
proximately one treatment every two months AcTh and cortisone
were given alternately
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Accordingly, these 21 pauents were given 48 treatments with actn
24 treatments with cortisone and 2 treatments with hydrocortisone
3} 16 patients were gwen prot d for over
three months later we shall study the problems rased by this method
Veith the exception of the prolonged courses of treatment each treat
ment with ACTR or cortisane was contnued for an average period of
ten to fifteen days 1t was continued beyond thus pertod when subsequent
auscultatton revealed the persistence of sibitant rales 1n the lungs or
when the subject continued to have shight attacks or showed dyspnoea
atter exercise Therefore we continued to give hormones for twenty to
thurty days 1 certam cases, the doses bewng progresssvely reduced

Deosage
ACTH was imjected wtramuscularhy one mjection bewg made every six
‘hours when the sutial doses were given When admuustenngless than 100
mgm damly the mjections were made ateight or twelve hour mtervals

Fracttonation of the doses 15 essential 1n view of the short action of
the drug

In some cases we ad d ACTH by drip very small
doses of AcTi {10—~20 mgm daily) dissolved 1n 500 ml of glucose
solution, bemng slowly njected 10 & pertod of from six 1o esght hours
The drawback to ntravenous dnp 1s that close supervision of the
patient and especially of tus blood pressure ss essentad throughout
the mjection we never observed any marked rise 1 blood pressure 1n
our pahents however

Although mtravenous dnp afforded very rapid relief of the dyspnoea
10 some cases relief bemg obtamed within four hours we do not believe
this method to be more effective than mtramuscular njections

In some cases we wyected ACTI mfradermally but the results were
very Although v well tol d by some patients
the wtradermal njectsons gave nse to panful local reactions w others
and the hormone fadled to have its usual effects owing to deficient
absorption of the drug

We have recently used a solution or ACTH nmrd m 2cases adnunis

tration of this sotution 15 ad as less
mections are required and the dose of hormonc may be reduced When
however rapid action 13 ! as in siatus astk ordinary

soluttons are to be preferred

Cortisane was admmstered intramuscularly 1 our 1mtial cases subse
quently the harmone was admuwstered only by mouth the results
obtamed being equally satisfactory The latter method does not involve
the nisk of infection at the sites of injection The rapid action 15 even



180 VALLERY RADOT LAROCHE AND LYON

increa ed by oral administration judging by the decrease of the number
of costnophils m the blood and the disappearance of the clinical
symptoms

‘The daily quanuty of cortisone given dunng the imtial treatment was
dwvided 1nto four to six doses taken at equal intervals over 24 hours
The doses were given at longer intervals when the dosage was reduced
towards the end of treatment

Fractionation of the doses 1s even more essential when admunistering
hydrocortisone than when giving cortisone as the action of hydro
cortisone barely continues beyond six hours

Whatever hormone may be employed the imtial doses should be
large and then be progressively reduced

The imitial doses of ACTH varied from 100 to 150 mgm daily given 1
four injections These doses were continued for three to eight days and
then were gradually diminished

The doses of AcTi should not be reduced too rapidly an attempt
should be made to obtain the complete disappearance not only of the
dyspnoea and cough but also of the sibilant rales i the lung otherwise
there 1s bound to be a rapid relapse This complete action of the hor
mone 15 hardly ever seen to occur before the eighth day of treatment
therefore a dose smaller than 75 mgm should not be given prior to the
eighth or tenth day Tr 1 luded with the ad ration
of small doses (50 and then 25 mgm) intended to avoid too sudden
withdrawal of the hormone and to prevent secondary adrenal insuffi
ciency rather than to exert a direct effect on the asthma Accordingly
the average duration of treatment 1s from ten to fifteen days a total
dose of 700—1 500 mgm of AcTH being admimstered  this total dose
varies markedly with the subjects

There 1s no relationship between the total dose of AcTH and the length
of the remussion Therefore 1t 1s uscless to prolong treatment

When no impr has been ot d after forty erght hours of
treatment the dose may be increased eg to 200 mgm daily ths wll
frequently have a favourable effect apparently there 1s a iminal dose
for each patient below which ACTH 1s neffective

‘When the status asthmaticus persists after three or four days despite
administration of large doses of ActH another hormone preferably
hydrocortisone  should be tried

Treatments with cortisone and hydrocortisone are governed by the same
rules as those applying to treatment with acrH

The imitiat dose should be fairly large 150—200mgm of cortisone and
100—125 mgm of hydrocortisone being adminustered These dosagesare
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continued for three to eight days and subsequently reduced progressively
toavord complications resulting from sudden withdrawal of the hormone

As a rule the total dose of cortisone 1s somewhat larger than that of
AcTH varying from 1000 to 2000 mgm admumstered within ten to
fifteen days

The doses of hydrocortisone usually are 30 per cent smaller than
those of hydrocortisone

Should courses of treatment wit AcTa be followed by admumistration
of a few doses of cortisone or hydrocortisone and conversely should
treatments with cortisone or hydrocortisone be followed by a number
of mmections of AcTH? This method has been suggested by certamn
authors with 2 view to preventing adrenal insufficiency In our optnion
1t 1s not a particularly useful method It 1s unlkely that admimstration
of acta will result 1n an imparment of adrenal function or that treatment
with cortisone will be followed by adrenal

Results
The results obtained in treatment with ACTH cortisone or hydrocortisone
vary markedly according as to whether the immediate results or the
length of rermssion of the asthma after the completion of treatment
are considered

These threc hormones afforded more or less rapid relief of the func
tional symptoms in 80 patients We had 15 failures including a number
of patients whose dyspnoea showed a slight improvement but who had
persistent shortness of breath and continued to be subject to distressing
paroxysms especially at might Of these 15 patients in whom treatment
failed 4 died showing the classical symptoms of asphyxia and autopsy
revealed the usual lesions of status asthmaticus characterized by marked
obstruction of the broncht

When treatment was effective 1t usually resulted 1n progressive relief
of the dyspnoea and cyanosis and a decrease mn seventy of the paroxy
smal attacks within the first twenty four hours the patients experienced
considerable relief and were able to sleep agamn Shight attacks of dys
Ppnoea persisted for 2—3 days and the shightest effort continued to cause
a recrudescence of the shortness of breath Expectoration frequently
d d and ly even disapp this drymng
up was attributable to the disappearance of the oedema of the broncaral
mucosa resulting from the action of the hormones bronchoscopy
revealed subsidence of the mucosa which again assumed a normal
colour 1n some cases however bronchorrhoea contued to be profuse
dunng a number of days but showed a mucous and fluid appearance
Very often the phils had di d from the expect
as early as the second day of treatment
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The sibilant rales 1n the lungs persisted for a number of days after
relief of the dyspnoea

Accordmgly treatment with these hormones frequently hasa mmarked
1mmediate effect on status asthmaticus The late results are much less
excellent These are the results obtained

Ten patients with asthma benefited by treatment for a penod of ovet
six months fawrly severe attacks recurred after s1x months 11 one €ase,
after one year in 2 others and after two vears in 2 other cases 5 other
patients had not had any relapses of status asthmaticus after six months
(1 case) two years (1 case) four years (2 cases) and five years ( case)
respectively

Remusston did not continue beyond 3—6 months 1 5 cases The
symptoms disappeared for only 13 months 1n 14 others

All these subjects had been completely frec from asthma at the end of

A shight dyspnoea after persisted 1n some cases

attacks of dyspnoea readily controlled by the usual methods of treat
ment recurred but these patients had been able to resume 2 no:
way of life

Relapses accurred within less than a month after treatment had been
(ligscnntmued 1 26 cases and as soon as it had been discontinued 1

cases

‘We were unable to ascertain the length of the remission i 7 cases

Can the result of treatme, wet b
nt be anticipated? Appareutly the ans

o Whether the asthma 15 of allergic orgin or due to supennfeci®

of the broncht, whether 1t 15 severe or not whether 1t 15 recent 0 long

standing whether the patie ts canuot b
predicted, patient 1s young or old the resul

'Ill';e recu,r:ence of status asthmaticns led us to gve sereral rour.rt.;;/
ety e an succe been descrt
1 detail) cession (shich have previously
of'l;hcse successive treatments enabled us to compare the eﬂ'ecmmess
W(:Tg dc:amsune and hydrocortisone 1n the same patient o
AcTH ld not observe any noticeable difference between the efiects
o :‘m those of cortisone the results obtaned by adminustratiol ©f
ani tw ‘i‘—l;lormo“es usually are 1dentical when they are used 1n {he same
;’dm]f‘n e action of large doses (over 100 mgm dadv) of corhsore
b astere% orally 1s as rapid as that of AcTHand the degree Of 1mprove-
cmployid“eéc:; the 1:’“8‘}1 of the remussion hardly sary with ﬂ:c d“;‘;g
i sublects  hy eadily 10
Rormone than to the cupey T PR MOt F y

It nught be thought that the degree to which the adrenals respond 10



ACTH CORTISONE AND HYDROCORTISONE 183

corticotrophic stimulation sn Thorn s test would afford a standard by
whuch to judge the effectiveness of treatment with AcTit As we have
stated s a previous paper * we have not been able to observe any
paratielism between the d m philia and the effect of treat
ment Patients who had negative tests showed a marked mprovement
on treatment with ACTR whereas faslures cowaided with positive tests
Thorn s test 15 howeser known to have merely a relative value m sub-
Jects showmng marked eosmophiha

QOur expentence of hydrocortisone has been too recent to enable any
valid comparison with the iwo other hormones Nevertheless the first
results obtamned have been very satsfactory as no fatures were observed
1z 10 courses of treatment with hydrocortisone And what 1 more
we obtained good results 1 5 patients who had faded to show any
improvement on treatment with ACTH or cortisone Accordingly the
effe of hyd pE 1y 15 at least equal to and
possibly surpasses that of the other two hormones

A certan number of authors beheve that the effectiveness of the hor
mones will decrease 1 patients given several courses of treatment with
ACTH or cortisone Qur findmgs have been different the results which
we ob dm were markedly identical

Despite the hazards dant upon profonged with these
hormones we subjected 16 patients to continued treatment  These
‘were patients with asthma whose dyspnoea had disappeared on hor
monal therapy but recurred as soon as treatment was discontinued
Qur first patients were given ACTH but to day we prefer usmg corti
sone or hydroc oral ad of which 15 more simple
The duration of treaiment varied from two months to three years
Four patients were treated for over a year and excellent results
were obtammed Of these patients one has been treated alternately with
corhsone and Acth for the last three years the doses varyng from
50 to 100 mgm daly This method afiorded complete rehief to another
for a pestod of two years after which he was not seen agamn we Jearned
that he had recently died from a vascular corsplication ocourring
mdependently of his asthma A third patiest took 75 mgm of cortisone
without a break duning the past year The fourth patient who imually
underwent continued treatment wath cortisone (75 mgm daily) durog

PASTEUR VaulxaY Rapov Lamocwr Cr Muswz P Dowarr A Reass J3-C

LACTH etlacortsone dans I tratement de b etat de mal asthaatsque Bull ef Mém
S0 méd des Hép Pary 68 195 319

¢ Some were studied by Dr B Hareman
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three years has now been taking 10 mgm of hydrocortisone six days
a week for the Jast three months

Eight other patients were successfully treated with hydrocortisone for
23 months (3 cases) Actu (1 case) cortisone followed by admrms
tration of hydrocortisone (1 case) ACTH and cortisone (2 cases) or all
three hormones (1 case) Treatment was discontinued within two months
1n 2 of these cases without any relapse occurring Treatment was con
tinued 1n the 6 other cases as discontmuation of treatment tended to
result 1n 1immediate recurrence of the dyspnoea

We had only 3 failures and 1 moderate result in 16 patients A shght
dyspnoea after exercise and some sibilant rales persisted in the greater
part of the 12 others who led a normal hfe however they were no
longer affected with permanent dyspnoea or paroxysmal attacks of
asthma

The hwunal dose bhelow which distressing functional symptoms
recurred varied from 50 to 100 mgm of ACTH or cortisone daily with
the mdividual subject It also varied 1 a single subject however and
tended to be mcreased by certain factors such as mfection of the respira
tory tract Within a2 few months the patents were able to conduct
their own treatment using the minimum effective dose

Cortisone apparently became inactive n certam cases but when
myections of ACTH were given for a number of days the subject again
started to respond to treatment with cortisone

Turaf * beheves that 1t 15 advisable to admunsster cortisone and hydro
cortisone for only five days a week but m some cases a two day mterval
will be sufficient to bring on a recurrence of the dyspnoea

Bickerman and Barach * have tried gtving a large dose of cortisone
(400 mgm ) once a week but the results were extremely disappointing

The effective dose of hydrocortisone 1s smaller than that of cortisone
According to Tunaf 1t 1s from 30—40 mgm daily

Recently we successfully used AcTH retard 1in the treatment of 2
patients  one was given a daily mjection of 40 mgm of this solution
so that the dose of Acrs was reduced by two thirds in thus case The
result obtained 1n the other case with admmstration of 40 mgm of
ActH retard was 1dentical to that of treatment with 75—100 mgm of
ordinary ActTH 40 mgm of ACTH retard being more effective than
100 mgr of cortisone or 80 mgm of hydrocortisone

In our opinion 1t would be useful to make 2 number of injections of

TuriA? J MASLAND P JeNTEAN Y Le traitemicnt au long cours des asthmes & dyspnée
continue par I hydrocortisone en comprimés Revue des Prat ciens 4 1954 3037—3040

* BrckErMaN H  BaRACH A Comparat ve results of the cure of ACTH cortisone and
hydrocortisone in the treatment of intractable bronich al asthma and pulmonary emphysema
J Al gy .5 1954 312—324
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ACTH every 4—6 weeks during prolonged treatments with cortisone or
hydrocortisone with a view to stmulating the adrenals and preventing
atrophy of these glands

Precautions to be taken to moid complications and untoward reactions
Acti cortisone and hydrocortisone are substances the use of which 1s
not without danger They should only be employed wattingly 1n cases of
severe asthma 1n which the usual methods of treatment have failed
This restriction which we have formulated as early as 1952 continues
to apply 1n our opinion

We systematically placed our patients with asthma on a salt free diet
during treatment We gave them 1 —2 gr of potassium chlonde daily and
we made them take an antibrotic (usually typhomycmn or oxytetra
cychne)

We never observed complications consisting 1n oedema or hyperten
sion There were only shght gamns in weight hardly exceeding 2—3 kg
1n addifion the fact should be stressed that patients with severe asthma
frequently show evidence of malnutntion and that a gamn 1n veight
coincides with a recovery of appetite therefore 1t cannot be attributed
only to retention of water and sodum 1n every case

‘Within a few days admunsstration of hydrocortisone frequently results
1n increased uninary secretion which may be transient or may persist
throughout treatment n addition patients treated with this hormone
often show a shight loss of weight Therefore retention of sodium 1s an
unlikely event 1n these cases which 1s one of the advantages of treatment
with hydrocortisone

D of 15 ty followed by moderate
hypotension and asthema this transient adrenal mnsufficiency 1s never
dangerous provided that the hormone 1s not suddenly withdrawn and
the dosage 1s gradually reduced Sudden withdrawal of ACTH 1n View
of an infection occurring 1o one of our patients resulted in acute adrenal
msufficiency  associated with marked hypotension tachycardia and
disturbances of consciousness admunistration of a glucose and chloride
sollutfxon desoxycorticosterone and 200 mgm of cortisone afforded rapid
relief

We have successfully treated cases of asthma compltcated by nfection
but 1 these cases we adminstered larger doses of antibioties to the
patients This preventive with t us with a
difficult problem during very prolonged courses of treatment should
1t be continued for months without a break and will not 1ts effectiveness
be reduced m these conditions? Thus a severe pulmonary infection
marked by multiple and brlateral congestive lesions appeared in the
fourth month of an alternating treatment with act and cortisone
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although ad ation of typt had been cc d throug|
this period Combimed treatment with other antibiotics (penucillia and
streptomycin) resulted 1n the disappearance of the infection

Mental disturbances such as insomnsa or irritability appear in some
cases During a treatment with AcTH we observed a particularly severe
depresston which resulted 1n sucide

We have never observed severe symptoms of hyperfunction of the
adrenal cortex noteven during prolonged courses of treatment occasion
ally the subjects developed a shight obesity with a puffed face and acne
but they never showed glycosuria hypertension or osteoporosts

Two patients who had shown httle smprovement on treatment with
AcTH died 1n a condition of status asthmaticus one withun twenty seven
the other within thirty four days after treatment had been discontinued
It 1s difficult to decide whether acTH played a fatal part in these two
cases In our opinion however treatment with these hormones should
be followed by close medical supervision of the patients contitued over
several weeks and another treatment with corttsone 1s advisable if they
should have a severe relapse of status asthmaticus

Injections of ACTH may result 1n sensitization to this substance this
was seen to occur 1n one case the patient showing urticana and a severe
recrudescence of his dyspnoea when a second course of treatment was
started whereas the first treatment had been well tolerated

SUMMARY

The authors treated 95 patients with status asthmaticus with ACTH
cortisone or hydrocortisone These three hormones the effects of which
bear a marked resemblance to one another afforded rapid relef of the
symptoms m 80 patients Of the 15 patients in whom treatment failed
4 died autopsy revealed the usual lestons of status asthmaticus

The late results vanied markedly only 10 patients treated with these
hormones continued free from symptoms for a peniod of over six months

Sixteen patients were given a prolonged treatment with hormones
(from two months to three years) There were only 3 failures and 1
poor result The bmunal dose varied with the subjects ranging from
50 to 100 mgm of ACTH or cortisone daily

N B Since this report was wrtten we specially use delta cortisone



LONG TERM TREATMENT OF ASTHMA WITH
CORTISONE AND CORTICOTROPHIN

by
R § BRUCE PEARSON

Cortisone and ACTHAR gel are d to be of derabl
value i the treatment of acute severe asthma Therr value as long term
symptomatic remedies 15 less certain In this paper the effect of treatment
1s recorded 1n twenty seven cases of intractable asthma with oral Cortt
sone (20) and tramuscular AcTRAR pel (8 One patent recened
with both sub T was continued from three

months to three years tn 25 cases Intwo side effects led to termination
of treatment with Cortisone within a few weeks Cases were sefected for
the chromerty of therr symptoms Thurteen had been admutted to hospital
0 status on one or more and the eight were mncluded
because of thetr fadure to xespond to other measures Eight patients
had been unable to earn thewr hving or do more than light housework
for at least a year and eight lost long periods of time from work each
year Three relatively muld cases were mcluded

Results were judged on vital capacty readings which were 1n most
cases recorded every two weeks on a fast moving drum changes in
attack rate and the gquantity of spasmolytic drugs used and m the
Physical signs and capacity for work

Dosage

Oral Cortisone was mmtially admimstered in doses varyang from 300 to
100 mgm daily and mamtamed at 35—100 mgm daily Larger doses
were mot admumstered owang to the nisk of causng side effects
ACTH AR gelwas gven m doses from 40 mgm  daly to 20 umts weekly
Thirteen of the twenty seven patents were cousidered to have had
excellent or good results {case 1 responded to both substances) one
showed shight improvement and thirteen no response (See Table 1)

If these cases are divided into those with persistent expiratory wheez
g m addibon to auvacks of dyspnoea and those with purely inter
nuttent asthmatic symptoms st 1s evident that the results are very poor
1 the former group These patients were never at any tume found to be

? I'wish to £xp ess my thanks 1o Dr D ¥ Bates for carsying out lung function fests m two
ases Fifteen of the patients t cated w th Cort ons were inchuded an tha M dical Research
Councrss Cont o1 ¢d T lal of ¢ff ¢13 of Co thsone & {ate b patients suffer ng £ om ch onls
esthrma (n pubhication) The conchilans teached in shis paper are those of the author only
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TABLE 1
Chromic or Recurrent Asthma (O Fs)

Results
No of cases Deaths
-
5]
2 laglzie
Treated with Cortisone % 12 |G| §
= o=
O |G| A
Persistent expiratory wheezing 10 0 11| 8] ¢
Intermittent asthma 10 2 | alo]| 4y 0
Treated with AcTHAR gel
Persistent expiratory wheezing 5 0 4101 1 0
Internuttent asthma 3 1 2|0] 1 0
Total 28 31 {11 |1]13 0

! One patient who responded excellently to Cortisone and A CTH 15 mcluded 1n both groups

free from evidence of expiratory obstruction whenever they were
exarmuned before or during treatment All had been under observatton
for at least one year and many for far longer

Treatment with Cortisone
Of the twenty cases treated with Cortisone ten had persistent wheezing
and of these only two showed appreciable improvement of the ten
with intermuttent attacks six did well

Table 2 shows the results mn ten of these cases who were each treated
with Cortisone and Placebo tablets for alternate six month periods
separated by three months of symptomatic treatment Eight cases were
treated with the Placebo tablets for the first six month pertod and tWwo
with Cortisone Five of this group had chronic persistent asthma and
five intermuttent attacks None of those with persistent asthma improved
Two (1 8) of those with intermuttent attacks showed unequivocal impros €
ment as regards attack rate and increase in vital capacity and on sub
Jectwve and general clintcal grounds One other (4) did well on Cortisone
but even better on Placebo and was therefore regarded as a fature as far
as the effect of Cortisone treatment was concerned another (10) claimed
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TABLE 2
Cortisone Placebo ymp

o

£

E o = o 2

ORI R RIEE IR T
o A LE|E| ER|SEIE|GR| L ER) £8
¥4 85|82 |8 | Jx | Qe & 2| 8| 2 =k
o 8 |2Elz {98 gal=|B8| 2|88 | &5
21 x| 8|5 ge| 8 gz (2838 x| 8| 2= b
G|a|<|a |SE|F| En|28]|5 | 2|5 |2a| BS
1{M|36] 2|1 2570 3 81 | 2160 49 1810 36 +24 Ibs
2|F (40|14} P 1500 42 70 | 1390 32 1420 21 + 6 Ibs
3IF (4434} P 1840 30 94 | 1760 10 1850 14 + 13 1bs
41F 31121 1 2200 38 82 | 2340 2 1920 105 [+ 11 Ibs
5|F |40] 14| P 1640 491 | 100 | 1850 78 1600 102 [+ 16 Ibs
6|F*s1|17| P 1500 cons | 70 [ 1550 cons-| 1350 cons | 4+ 8 Ibs

tant tant tant
TiM* 41| 9| P | 1700 cons | 100 | 2100 cons | 2250 cons |Nochange
tant tant tant

8|Fi3tl2}1 2370 7 100 | 2100 16 2020 47 +10 Ibs
9| Ft| 41 1 I —_— - 75 | 1900 48 2600 23 —
10| M |36 8| I 3070 3 100 {3700 1 2860 05 |+ 14 Ibs

Tnjections of Adrenalin (self admnistered) were g ven 24 tines daily during this perod
Attack rate not recorded but nebuhser used 710 times daily over whole period Emphy
sema present
Constantly wheezy throughout taking 3—$ gr of Ephiedrine and using inbaler 36 times
daity Emphysema present

# Cortisone therapy termunated after 4 weeks because of dep ess on

to be much improved on Cortisone but hus attack rate did not reflect
this and the vital capacity showed a considerably better average on the
Placebo than on Cortisone Thus improvement m two cases was attri~
buted to Cortisone 1n one to the effects of suggestion and m a fourth
was mainly subjective and attnibutable to the feeling of well bemng caused
by Cortisone The fifth case (9) with intermuttent attacks improved
suddenly during the fifth month on placebo tablets and remained almost
free from asthma during the observation period of three months
Cortisone was administered a month after relapse but was discontmnued
after three weeks because of severe depression No improvement took
place 1n this time



190 PEARSON

Of the remaining ten cases treated with Cortisone but not with Placebo
tablets good or excellent results were recorded in five one of whom
had had severe persistent asthma of two years duration prior to treat
ment One other case of persistent wheezing 1n a severe asthmatic of
twenty five years duration improved temporanly but signs of heart
fatlure due to cor pulmonale necessitated reducing the dose of Cortisone
to S0 mgm daily which was below the effective level This patient was
considered to have some emphysema Four of the cases who only had
mtermuttent attacks responded satisfactonly

Side effects

Side effects were not serious One patient (9) became depressed another
(14) developed oedemna and complaimed of feeling il duetoa bursting
sensation 1n her chest and face and a thurd (11) showed evidence of heart
failure due to cor pulmonale A fourth (16) had a cough facture of a nb
after 2} years treatment 1t was considered that this might have been
due to skeletal decalcification although this was not apparent radio

logically Fourteen patients who continued on Cortisone for three
months or more 1ncreased 1n weight from 6 to 24 lbs Three lost weight
or mcreased by less than 21bs One patient (1) who had responded well
during three months on Cortisone 1n doses between 50 and 75 mgm put
on 15 1bs 1n weight Three patients with good response had considerable
mtensification of asthma shortly after termunation of treatment and
two of these (1 15) developed severe, status within two weeks one of
them (15) was admutted to another hospital where Cortisone was not
admimstered and died mn the attack Cases who showed no response
to Cortisone were not upset even by sudden termination of treatment

Falure to respond on Cortisone
Details of the thirteen cases who responded only shghtly or not at all
are shown in Table 3 Four had emphysema (6 7 11 14) two of these
and one other had their treatment termnated or modified because of
side effects (9 11 14) Two patients (5 20) had nasal polyposis one
with chronic antrum infection Cases with persistent expiratory wheez
1ng for periods of one year or more even if not accompanted by defimte
evidence of emphysema with one exception failed to respond to oral
Cortisone therapy 1n the dosage employed by us Three relatnvely mild
cases of ntermuttent asthma (4 10 13) also showed no appreciable
Tesponse

Further possible reasons for failure to respond are considered 1n the
discussion at the end of this paper

The following case hustories are typical The first three responded
successfully
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TABLE 3

Failure to respond satisfactonly on long term Cortisone

o
2 E=)
& Els |2 |38
g = 21 B 9.8 |822
Case No Elgwl 2] 5 158(% 523,
SIE5| 5| 2 (2|9 |8582
e |E8| 5| P|lES|E9|Eral
7 & £ |52 8 5 {38288 a2
|l < |3 |eE| a| s |AE|<3SIE&ER
2 F 3o |+ ]| o0 |+6j612]7 0
3 Fla|o |+ |0 [+2]612]94 0
4 F |31 ]| o 0 o |-+11f612| 825 +
s F {4 | 0|+ | 0 |+16]6012]10 0
6 F [ St |++| + | O [+8}612] 70 0
7 M | 4t f++| + | 0 |—13 412100 0
9 F [4 ] 0 o | + 112 0
10 M 37 0 [ 0 |+14|6n12] 95 +
11 F la |4+ + ]| 0 |—1|612] 13 —
12 M |37 |0 [ 0 |+ 66121 8 —
13 M | 28 0 0 0 |—13612] 95 —
14 Fooa p++f + | + 2/52 -
2 F 9o + 0 | +10)6/12| 80 0
Chnical comments
2 Mod severe asthma factor present
3 Moderately severe asthma Has never earned lving because of asthma

“ o

Emotional factor present
E factor p B severe asthma
Antrum mfection intermuttently for many years In hospital repeatedly with
asthma Emotional factor present
Considerable emphysema Little evidence of infection
Considerable emphysema Little evidence of infection
‘Treatment termimated after one month owng to depression
Improvement marnly subjective Mild asthma only
Inttial slight improvement Ermphysema present Large emotional factor Has
never earned her living because of asthma
Moderately severe asthma
A mild asthmatic Attack rate unaffected
Treatment termunated because of bursting sensation 1 chest Very severe
asthmatic of long standing with evidence of Jung damage
Nasal polypt Mild asthma with marked bronchitic tendency
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q 1v d

p ly dysp on exertion Emphy was present
1n this case The second patient was enabled to return to work and has
remamed relatively free from attacks for one year The remainder were
all considered to have responded well judging by their former state
but only one could be regarded as having remutted completely1 e case 1
who had also responded well to Cortisone over a pertod of six months
Two others were enabled to lead almost normal lives though one (27)
was temporarily incapacitated as a result of bronchial mfection after
one year The derwereall d to a greater or less extent

Five cases have now been recetving treatment for 1 year or more

Stde effects

Side effects 1n this sertes were Lumited to increase in weight of 4 and 6

stones 1 two cases who presented the typical appearance of Cushings

syndrome although their asthma was incompletely controlled One of

these (21) had definite evidence of emphysema The other patients have
d in weight by varymg from 12—161bs One patient (23)

with a history of duodenal ulcer had a melaena

Tailure to respond to ACTHAR gel

One patient (26) responded only poorly to ACTHAR gel a woman
of 58 whose asthmatic attacks commenced at 45 diagnosed as severe
asthma of undetermined ongin with secondary infection Nocturnal
attacks had been present for some years and recently had become
worse with development of nasal polypt Repeated attacks of bronchitts
also precipitated severe attacks She had been admutted to hospital 1n
status at all times of the year on a number of occasions and on two
occasions Tesponded to ACTH when other treatment had faled A
radical ethmoidectomy was carried out in Novermnber 1954 with little
benefit Skin tests were negative After admussion 1n March 55 she was
gven ACHT AR gel 10 umits on alternate days As she became 1ncreas
ngly wheezy the dose was mcreased to 20 umts daily and then to 40
unuts daily In spite of this her condition detertorated she developed
heavy mfection with Str Pyogenes and Str Pneumomiae and was again
admutted in status after three months treatment At her best thus patient s
vital capacity was well below the normal figure and persistent expira
tory wheezing was present It1s probable that her lungs were the seat
of organic change

The following case histories are examples of the type of case treated

Case 23 Male aged 47 Severe asthma of ndetermuned onigin which commenced
msidiously on holiday three years previously Smce then he had been almost
contmuously wheezy with severe exacerbations of s asthma No precipitating
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causes were discovered tus sputum contamed some pus but pathogens were not
solated  Although a highly nervous man no specific emotional factors were
discovered He had spent five months out of fifteen mn hospital prior to admssion

and had been bed ndden at home almost g large g

of symptomatic remedies He had responded temporanly to Cortisone 1n another
hospatal but he was said to have developed rigors which necessitated termmation
of treatment He at once responded to ACTHAR gel the vital capacity rising
from 1400 ml to 3 000 ml within a few days Attacks of dyspnoea stll occurred
and an exprratory wheeze was usually audible on examnation His weight which
was 8 stone when first seen increased to ten,stones withm a month In spite of
Iestricted salt untake 1t has further increased by four stones on continved treat

ment with 20—40 umits of AcTHAR gel daily durtng the subsequent eleven
months He now presents the characteristic moon face and igh colour of Cush

mgs syndrome Although he has not yet returned to work 1t 1s felt that there 1s
no real reason why he should not do so he has not been confined to bed since
hus admission and has had no attacks which he has been tnable to control His

asthmatic state 1s however only partially controlled mn spite of well marked
hyper adrenalism

Case 27 Male aged 47 Intermuttent asthma of bronchitic type A detective m
spector who had suffered from duodenal uicer 1n the past and had had asthma
for 25 years He was a sensiive and nervous man whose attacks were precipitated
by anxiety and bronchitis attacks occurred at all times of the year but were more
frequent dunng the winter months These had been mild and infrequent until
SIX years ago since when he had not lost much time from work Dunng 1954 he
was admitted to hospital and appeared to do well with an A ¢ TH dnp although
the onset of improvement was delayed for 7 days As it was important for hum
10 lose 7o further time from work and as his ulcer had given no cause for trouble
for some years twice weekly 1njections of ACTHAR gel 40 umts were given
These were soon reduced to 40 umts weekly and for the next five months he re

mained free from asthma He then had a melacna of moderate seventy While
10 hospital his asthma recommenced and at his own request ACTHAR gel was
continved with full ulcer therapy the asthma responded dramatically the vital
capacity nsing sharply He remamed well for a further nine months o doses
varyimg from 20—40 umts weekly Dunng this time he was able to carry out
activities which he was formerly unable to undertake because of dyspnoea he has
been able to control attacks of asthma by means of his atormser and he has for
Iong periods been free from all symptoms After one year he had an attack of
bronchitts with which he was lard up for several weeks Hi» werght mcreased by
10 1bs within a short time of commencing treatment and has persisted at this level

which 15 not excessive for his height

Discussion

The result of long term treatment of 20 cases of intractable asthma with
Cortisone are disappomntmg since only seven of the twenty were re
corded as having good or excellent results Five of these cases only had
previously recetved treatment with Cortisone or Corticotrophin as
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1n patients The eight cases treated with ACTHAR gel are not com
parable with the former group smnce all had been treated successfully
with Corticotrophun as m pattents Seven of these continued to do well
as out patients Those patients who had been subject to bronchual infec
tions continued to develop fresh infections from time to time while
under treatment and early recogmfion of these played an important
part m mai them in ble health
Published results of treatment of ambulant asthmatics with oral Cortt

sone are shown mn Table 4 Most authors have however carried out
treatment for a few days or weeks only and have continued with long
term treatment only 1n those patients who responded successfully 1n the
first mstance Savidge alone has employed placebo controls

TABLE 4

No of | Good or

Ambulant Cortisone therapy Cases | Excellent

Faur |  Slight or None

Yrwm et al 23 23 0 0

Savidge & Brockbank 13 6 4 3 including 2 deaths

Friedlaender & Friedlaender 17 12 2 3

Arbesman & Richard 63 41 15 7

Blumenthal 30 22 8 0

Schwartz F 22 16 0 | 6including1death
——

Lowell 19 17 2

Present Senies 20 7 o 13

Lowell describes 17 cases as satisfactory K

The possible reasons for faillure will be briefly considered

Presence of organic disease of the lungs or of uncontrolled infection

Two patients (6 and 7) 1n the present senes were considered to have had
primary emphysema although this was not recognized at first owing
to mudleading histories These cases should clearly not have been 1n
cluded Two other patients (11 14) treated with Cortisone were thought
to have emphysema secondary to their asthma one responded mitially
but the development of oedema and venous congestion necessitated a
reduction in the dose of Cortisone below the effective Jevel the other
complained of a bursting sensation mn the chest on 100 mgm daily and
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treatment was terrmmnated within two weeks Bronchiectasis affecting a
small localised area of the middle zone of the right lung was present
1n one other (5) although there was no indication of persnslem nfection
Arbesman Gay and others der that emphy or br

are not patible with a r bl to endocrine sub
stances One of our patients (21) with wellmarked emphysema did
indeed respond satisfactonly to ACTHAR gel and when m status to
mtravenous Corticotrophin Three patients (5 20 26) had nasal polypt
t%0 of whom had repeated antrum infection all three failed to 1mprove
Bronchial nfection was a complicating factor 1n many of these cases
and recurrent infections were not prevented by endocrine treatment
Infection was m all cases controlled at the commencement of therapy

Inadequate dosage

The dosage employed was simular to that used by most workers If more
than 100 mgm of Cortisone or 40 umits of ACTHAR gel are given
daily over long periods of time serzous side effects are likely to develop

Inadequate absorption of Oral Cortisone

Friedlaender has ponted out that this may occur He describes a patient
who responded to IM Cortisone but who failed to respond to oral
Cortisone This may have accounted for failure in two of our pattents
(3 13) whose weight remamed approxmmately stationary durng six
months of treatment with an average daily dose of 94 mgm and 100 mgm
of Cortisone

Side effects

Treatment was terminated after three weeks i one patient (9) because
of depression and after two weeks 1 another (14) who also had lung
damage In one case with emphysema (11) the dose of Cortisone was
restricted because of oedema and evidence of cor pulmonale

Emotional factors
Emotional factors were thought to have contributed to the mamntenance
of asthma 1n ten patients prior to treatment with Cortisone or Cortico-
trophin Five (2 3 4 5 11) failed to respond to Cortisone but five
@ 16 17 21 23) respcnded sausfactonly to Cortisone or Corticotro
phin There 1s theref that 1 factors account for
failure to respond the present series

1t has not been possible to explain faillure as the result of any single
cause and in a number of cases no satwisfactory reason has been dis
covered Although moderate lung damage 1s not incompatible with
sorme 1mprovement the p of fibrosis or clearly inter
feres with a y response The of such lung damage
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18 however not always easy even with the assistance of lung function
tests as Beale et al have pomted out

Not only must we accept that a proportton of chromc asthmatics
will fail to respond satisfactorily over a long period of time to Cortisone
or Corticotrophn 1n reasonable dosage but as Lowell et al have stressed
few of the cases who respond well can be recorded as having fully
recovered normal lung function Attacks of asthma still occur from
time to time the tendency to acquire bronchial infections 15 unaffected
and mn many the vital capacity rematns reduced or the expiratory rate
15 greatly prolonged Only one (1} of our 27 cases 2 man of 36 with
severe mternuttent attacks of 2 years duration could be regarded as
having been restored to normal throughout the period of treatment
with AcTH Two patients (one on Cortisone and one on ACTH)
have been enabled to return to work but six are still not working one
of these 1s considered fit to work but has not yet decided to do so
Three others have lost less ttme from work than in the year before
treatment

Conclusion

The value of Corticotrophin or Cortisone as a long term method of
controlling symptoms 1n chronic asthma 1s imited In a muxed group
of cases with longstanding symptoms many failures may be expected

these may be partly explaned by the presence of organic changes 1
lungs or bronchi side effects or with oral Cortisone because of in

adequate absorption The effective dose of Cortisone or A CTH varies
considerably from case to case and does not appear to be related to the
seventy of the symptoms of asthma Objective methods should always
be employed as far as possible m assessing results The use of placebo
treatment will demonstrate that some patients apparently responding to
the effects of Corticords have 1n fact undergone spontaneous remussion
or improved as the result of suggestion Side effects 1n the doses used
have not proved troublesome except for the tendency to put on exces

sive weight depression heart farlure and melaena occurred 1in one caso
each
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INTRODUCTORY LESSON ON HORMONAL
TREATMENT OF BRONCHIAL ASTHMA

by
H J TEN CATE

Prolonged treatment of asthmatics with adrenocorticotropic hormon
Although treatment of short duration with Aci may be hfe saving in
severe asthmatic state a prolonged renussion of the asthmatic symptoms
15 seldom observed

Especially patients with severe contmuous asthma mostly belonging
to the elder age group where 1n all probability endogenous (endocrine?)
causes are more umportant than exogenous (allergic) causes are apt to
relapse within a few weeks

An attempt at prolonging the treatment by one weekly intravenous
stow dnp infusion of ACTH m § per cent glucose solution succeeded
only at a smgle patient

Prolonged treatment at home by 6 daily intramuscular mjections 15
not practicable

The long acting ACTH p seemed i
treatment at home

At the Chest department of the Groningen university chinic of internal
medicine two long acting preparations are used The first preparation
owed his prolonged effect to the binding at carboxymethyleellulose
referred to as acTH € The other preparation owed his prolonged activity
to the adding of zinc referred to as ACTH zn

Before using these preparations for treatment their effect on the blood
eosmophils of asthmatics and normal persons were recorded and com
pared to the effect of ordinary acTi of the same batch Basic conditions
like at the Thorn test were required

According the effect on the blood eosinophils the long acting prepa
rattons have therr strongest effect 8—12 hours after the injection
Their effect on the adrenals seems stronger than the effect of ordinary
ActH The effect of the long acting preparations on the asthmatic
symptoms also was strongest 8 — 12 hours after the 1njection and dis
appeared withmn 24 hours

The observation that daily wyections of the long acting preparations
act stronger agamnst the asthmatic symptoms as the mnjections of the
double amount every other day agrees with this

As prolonged treatment with acTH may cause serous side effects
we only submutted patients to 1t when other measures and treatment

t for prolonged
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were unable to prevent disabiity or to prevent perilous attacks

The treatment always started on the hospitalized patient mostly after
a short treatment with ordinary ACTH After discharge the treatment
was continued at home under supervision of the out patient department
for chest diseases The patients came once weekly afterwards once
1n 2 to 3 weeks for reexammation and control

Besides physical laboratory proced were mvolved
Iike exammation of sputum (eosmophuls and Gram) unne (albumine
reducing substances and urobilne) plasma electrolytes and haemato
crite eosmophils resprratory function circulation time werght

To prevent or to correct shifts of the plasma electrolytes 1t was
necessary to prescribe a low sodium diet and additional potassium
chlonde 2—-6 g daily)

Besides the effects on the asthmatic symptoms the sumulation of the
adrenals resulted 1n the gaimng of weight by fat depositton moon
face acne pigmentattons Edema was not frequent no more was 2
rise of the arteral tension ACTH preparations also are able to provoke
allergic manifestations We observed urticaria  Quinckes edema and
dyspnoea at a few patients especially with the intravenous drp
method of ordmary Act

The next two tables serve to give an mmpression of our results with
the two long acting preparations

Three patients recerved (hydro) cortison

The 22 patients are divided into 3 groups namely patients with
exogenous asthma (exo allergy) demonstrable especially for many m
halant allergens patients with endogenous asthma no allergens de
monstrable as causes of asthmatic symptoms and a group with mixed
causes they demonstrated allergy to foods (2) and aspmn (1) but
also demonstrated symptoms after elimmation of allergens Of the
group endogenous asthma some pattents experienced allergic symptoms
but no asthma after sulfa and chinidine and AcTH (treated with cor
tison) grass pollens (only rhinitis)

Some patients of the groups endogenous and mxxcd asthma demon
strated lications Iike cor pull br emphysema
often 1n combmations Some of these patients repeatedly suffered
broncho bactenial infections

A good result means no further hospitalizations were necessary
Only few patients d ated freedom of p duning peniods
of some months A bad result means during treatment further hospitalt
zations were necessary Most patients felt better dunng treatment
than before

To sum up our experences on treatment with long acting ACTH
preparations at asthmatic patients
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TABLE 1
Results
Groups  |Numberofpat |  Ages Duration of Died
good | bad
Exogenous 4 15—25y { 2—10months | 1 3 0
Mixed 3 44—65y | 8—38months [ 2 1 1
Endogenous 15 39—70y | 6—33 months [ & 7 4
TABLE 2
Results
Duration of treatment Number of patients Died
good bad
2— 6 months 6 1 5 3
6—12 months 7 4 3 2
12—24 months 5 4 1 0
24—36 months 3 2 1 [
36—48 months 1 0 1 [

1) Prolonged treatment necessitates low sodium deet and additional
potasstum chlonide 2—6 g daily)

2) During treatment broncho bacterial infections are no more frequent
than before treatment at the same patients

3) Daily mjections of long acting preparations cause better climcal
Tesults than the double amount imjected every other day

4) The daily amount of the long acting preparations has to be adapted
to the changing needs of the patients Mostly a daily dose of 515 U
suffices

5) Increasing eostnophilia rising to highlevels (60 per cent-4000/mm3)
1s often a precursor of aggravation of the asthmatic state

6) Other lherapeuuc measure readdy can be camed out durmg
treatment Wxth antibiotics and cardsotonics (digitoane digoxne)

7) Changing the 2 long acting acrH preparations may be succesful
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when the clinical effect of the used preparation has decreased Changing
1nto cortison also may be succesful when both long acting preparations
afford no longer effect

Sometimes 1t was necessary to hospitalize the patient again and
treat him with ordinary AcTH Afterwards the long acting preparations
again were used with sufficient result

8) Most frequent side symptoms of treatment were gatnng weight
moon face acne pigmentations Less frequent were edema and mising
of the arterial tension

9) The results of treatment are not overwhelming However 1t must
be taken into account that only selected asthmatics were submitted to
prolonged treatment who underwent several other treatments without
success and whose prospects were bad

The best results are scored in the groups with endogenous and muxed
asthma The lowest results m the group with exogenous asthma
Adrenocorticotropluc hormon insufficiently protects against allergens
although expenmentally sorae protection seems to be afforded



DISCUSSION

ANTI HISTIOCYTIC AND ANTI ALLERGIC ACTION
OF CORTISONE*

by
LINO BUSINCO

Tn 1954 we have published the results of a study regarding the actron of cortisone
op the morphology of the organs One of the most strtking observattons has been
forus as for the other authors who have studied the phenomenon the structural
modification of the lymphoid organs and particularly of the spleen In this
regard the lymphocytolytic action of cortisone 1s often mentioned The detaled
Tistologrcal study permuts to recogmze that the negative action of cortisone on
the lymphoid organs and particularly on the spleen 1s not exefcsed upon the
lymphocytes but upon the hustiocytic component represented above all by the
cells of the germunative centers In fact a first microscopical examunation permits
to see & reduction of the cellular elements of these organs which have been treated
with cortisone And 1n this reduction are comprised of course also the lymphocytes
But the prncipal negative action 15 exercised as we have now said essentially
upon the histiocytes of the germinative centers We notice here above all an
extenstve edema and vanous signs of cellular trouble (cytoplasmatic dilatation
nuclear pycnosis and fragmentation rupture of the cellular body and so on)
These s of the h ytes are panved parallely by
an evident reduction of the perrphenical lymphocytic mantle that 15 directly tied
to the alterations of the histrocytic matrix

Being d that these ytes of the centers have a part
of the greatest importance in the production of the antibodies 1t 1s clear that
cortssone develops the antallergic action 1n a particular manner actmg agamnst
the histiocytes of these centers The P and fi i
brought about by cortisone upon the histiocytes deranges at 1ts bass the mecha
nsm of the reaction of the antibody agamst the antigen And dunng this
stage of cortisonian hustiocytic suffering we have the best therapeutic ants allergic
results of the hormone

When the admmistration of cortisone 1s stopped the histologic study reveals
m the germmative centers a quick of the P 1y
this Teconstitution can be observed clearly at the microscope mn a surpnsing
wealth of caryokineses By means of this strong proliferation movement the
germunative centers return to their normal morphological constitution and the
tissues get 1d of the last cellular leavings Once regained the normality of the
hustiocytic patrimony  the antibody function of these centers takes up full action
agam and then we have the relapses of the allergic syndromes

Ths parallelism between the integnity of the lustiocytes and the allergic reactions
proves once more the importance of these cells 10 the immumitary and particu
Jarly 1 the allergic functions

« From the Institute for Medical Semetology at the University of Rome
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W J QUARLES VAN UFFORD *

Time and again 1t 1s amazing to observe how treatment with ACTH admunistered by
intravenous deip (possibly combined with aminophylline) will result 1o the dis
appearance—if only temporary—of a status asthmaticus or bronchial asthma A
Tong term treatment 15 much more difficult and the result obtained less striking
Cases of chronic bronchial asthma—in which every form of specific treatment
has farled—are bound to recur sooner or later 1n an equally severe form when
treatment with ACTH 15 d App ly y
dnip has the advantage—as has frequently been observed—that good results are
even obtained 10t cases 1 which courses of treatment with cortisone or wntramus
cular mnjectons of ACTH have failled This 1s of special importance n the event
of a third or fourth course of treatment as the patient recalling the stnking
results obtained previously will be acutely disappointed when improvement fails
to occur We have frequently been struck by the fact that the pattent when ad
minstration by intravenous dnip (a form of treatment which often 1s extremely
unpleasant to him or her) proves difficult 1s not relieved when the physician
at a Joss what to do proceeds to admimster a larger dose by ntramuscular dnp
and finally a dose of a preparation of ACTH having a prolonged action requesting
him mstead to continue with the intravenous dnp as this method 15 more effective
1 his optmion

We used th~ following methods 1n the long term treatment employed 1n fifty
patients over a 4-year period

4) administration of 25 (or more) mgm of ACTH by intravenous drip once or twice
weekly 1f need be b 1th ad phyll An antihis
tarmunic was given prior to the intravenous dnp and 03 m! of adrenaline was
njected ly at the of to prevent possible allergie
reactions

b) treatment with varying doses of cortisone and Acti administered by ntra
venous drip once every 6 weeks Inaddition this opportumty was used to exanuné
the blood sugas urme EcG etc

€) treatment with cortisone alternating with a course of njections of a prepa
ration of acTi having a prolonged action likewise combined with AcT adminis
tered by intravenous drip every 6 weeks the examunations also bemg made on
this day

In view of the fact that this treatment was used only mn almost hopeless cases
the results may be stated to have been highly satisfactory The patients mclud
ing those previously disabled were almost always rendered fit for work agam
Meanwhile constant efforts were made to develop a speaific therapy

There were 5 patients with complications

a) one patient with an 1asulin controlled diabetes who was given 3 courses of
treatment with ACTH prior to the long term ACTH therapy which mvolved 2
temporary mcrease of these dose of msulin to be admustered although the
longterm treatment did not result 1 aggravation of the diabetes

b) three patients who became pregnant dunng treatment 1n whom several
previous pregnancies had faied to produce any tmprovement of the asthmatic

From the Allergic Department of the Diaconessenbuss Utrecht (D Dr M A van Melle)
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symptoms—the very reverse occurred d 12 whom was
during and after pregnancy without giving nise to any untoward reactions

) a patient with silicosts affected with bronchial asthma and subject to asthma
Iike attacks due to the silicosis whose symptoms dxsnppcared completely during
the peniod of Bung after one
year whereupon all the symptoms recuncd 1 full force

Of the patients treated by these methods § died as the years went by

1) One ded from acute heart failure three months after treatment had been dis
continued (this was a 25 year-old gul who had previously been treated with
pneumectomy which operation was followed by the recurrence of asthmatic
symptoms which were more severe than those observed at any time tn the past)

2) Smade commutted by an older patient who had been harbounng suicidal
thoughts for several years prior to treatment however

3) Acute heart faddure 1n a 13 year old boy whese father had continued treat
ment lumself 1n view of the excellent results and had refused any exammation

4) A severe and uncontrollable attack of dyspnoea 1n a 37 year-old woman
whom treatment had been discontinued at the request of the family practitioner
and also for financial reasons

5y Anacute severe attack of dyspnoea termunating fatally withun a few mmutes
m 2 56-year old man 1n whom treatment had been considerably reduced owing
to bronchopneumoniza The patient had shown symptoms of fatigue coughing
increased expectoration and a markedly increased £sr for a Jong time previously
Treatment with antibiotics had resulted 1n the disappearance of these symptoms
and so far there had been no signs of dyspnoea so that small doses of acti
were constantly adrmmnistered until a very acute bnef severe attack of {cardiac?)
dyspnoea caused the death of the patient

Those patients however who are restored to normal hfe from a state of constant
illness and make with ACTH and cortisone a
valuable addition

ACTH HYDROCORTISONE AND PREDNISONE IN THE
TREATMENT OF BRONCHIAL ASTHMA *
L4
UMBERTO SERAFINT and UBALDO DI NARDO

‘We report our findings on the treatment of bronchial astbma with acti hydro-
comsone and predmsone But before we do this we would Like to expose brefly
som on the p activity of these preparations

Wc ﬁrst studx:d the adrenal response as expressed 1n the behaviour of the

to ACTH 1n three senies of expertments

"In the first of these series we established the smallest biologically active dose
when ACTH Was given rapidly mn 30 secands mtravenously Generally a drop of
more than 50 per cent 1s obtained with 4 mg

From Istituto di Patologia Specale Medica Uversity of Florence and Tstituto di Climica
Medica Generale Umiversity of Rome
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The second series was concerned with the duration of adrenocortical stimulation
studied 1n two ways Firstly by varymg the duration of the intravenous mfusion
from 2 to 8 hours with a fixed dose of 20mgm acti Wefound that the longer the
duratton of the infusion the longer 1s the duration of the eosinophilic drop below
50 per cent

©On the other hand when the duration of the infuston 1 kept constant at 8 hours
and the dose 15 varted from 5 to 20 mgm the duration of the eosinophiltc drop
increases with the dose

In the third sertes of expenments we studied the itensity of the adrenocortical
stimulation and found that when the time was vaned and the dose hept constant
at 20 mg the intensity of the response depends directly on the duration of the
nfusion But when the duration of the ifusion 1s maintained at 8 hours and the
dose varied the mtensity ot the response 1s relatively mdependent of the dose

In order to establish the adrenocortical Tesponse of asthmatrc patrents to ACTH
we subjected 15 such patients to Renold s 8 hour test It was found that asthmatic
patients react in the same way as normal persons Moreover n asthmatic patients
the eosiophilic drop evoked by 12 darly infusions of acti or by prolonged
treatment with cortisone differs 1 no way from that seen in normal persons

Regarding the relationship between ACTH and ascorbic acid we found that
when ACTH 15 given by mtravenous mfuston there 15 an imtial unnary loss of
vitamin ¢ which may exceed the amount admimstered In 2 second series we
found that tical 1 as expressed m the philic drop
also occurs n vstamn ¢ deficency However the response Jasts longer and 1s more
1ntense when the body 1s saturated with ascorbic acid

Thts means that when acr 15 given therapeutically ascorbic acid should be
given as well for the double purpose of replemshing the Vitamn € lost i the
urme and 1 order to prolong and mtensify the adrenocortical response

ACTH given erther 1y or by or
fuston hyd and pred have p d better b results
than can be obtained by any other method We obtaned favourable results 11
85--90 per cent of our cases However 1t must always be remembered that we
are dealing with remissions of symptoms and not with cures

We are convinced that m asthma 1t 1s mdispensable to make detailed etiological
studies 1n every case sothat when ind) d )} can be k
with lasting results

Symptomatic rermussions obtained by the use of hormones may be total of
partial depending on the degree of reversibility of the underlying morbid cont
diion It should however be remembered that before we can Judge a result to
be negative we must have assured ourselves that the preparation used 15 active
and that the dosage has been adequate We had to do this several times when
using compound E of ¥ When ACTH 1s bemng given intramuscularly we must
also be sure that we are not dealing with a case of socalled acTH resistance

Regarding the results obtained with acri given by the intermuttent or con
tinuous Intravenous route 1t can be sard that though the percentage of favourable
results 1s the same the improvement Is not as marked as with the intramuscular
route On the other hand the intravenous mfusion has certain undeniable advan
tages over intramuscular admunsstration Far smaller doses can be used the onset
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of relief 13 much more rapid and the dosage can be more finely adjusted Ob-
viously 1t 15 the only method 1n those rare cases in which AcTH given intramuscu
larly 15 mactive

‘With hydrocortisone the dosage 1s particularly low and thus elrmuinates sigmfi
cant side effects such as may occur with ACTH and cortisone This makes 1t pos
sible to continue treatment even for several weeks Hydrocortisone 15 therefore
particularly indicated 1o cases of AcCTH allergy

The recently 1 must be regarded as one
of the most significant advances 1 cortisone therapy We have only used 1t n 2
Limited number of cases and cannot therefore express a final oprmion on its efficacy
but 1n the cases we have studied we found 1t markedly more active than cortisone
and comparable with hydrocortisone yet sigmficant side effects were less than
with any other sumilar hormone We can report on 10 patients suffering from
severe asthma of long duration who were given 30 mgm daily by mouth during
the first days after which the dose was gradually reduced until 2 maintenance
dose of 15—20 mgm was reached Treatment lasted from 7—15 days The results
were excellentin 7 good in 2 medmm m 1 In thscase the daily dose was 60 mgm
for 7 days without giving nse to side effects The same patient obtamed an equally
poor result from a with The period of
rermission 15 about the same as that achicved with hydmcomsonc The secondary
effects were an mcrease n weight of some patients and insignuficant changes i
artenal pressure and mn durests In no case was glycosunta seen

A comparative study undertaken by us of the eostnophilic drop nduced by
the oral admunstration of cortisone and prednrsone showed that the latter pro
duced an 1dentical effect with only one third the amount Studying 10 normal
persons we found that m man ene obtains the same eosinophihic drop as 15 evoked
by 50 mgm cortisone with 15 mgm predmsone These data at our knowledge
are the first publshed i the world medical hterature concermung bronchial
asthma

Owing to the fact that the partial or total remussion of symptoms depends
as wesaid on the greater or lesser y of the g morbid
wWe use ACTH and the cortical steroids as a test by which to ]udge the reversibtlity
of the asthmatic emphysema In fact m cases of contmuous bronchal asthma that
can look like real emphysema hormonal therapy m adequate dosage estabhishes
whether the symp are or definitely Apart from 1ts
diagnostic value this 1s of course of great prognostic and therapeutic importance

Among the very large number of cases studied m recent years we have encoun
tered only 6 cases of ACTH allergy that manifested itself as asthma or anaphylactic
shock

It 1s therefore necessary to stress the practical importance of regularly testing
the sensibility to ACTH whenever treatment 13 repeated

The observation of one case m which 50— 100 mgm ACTH given intramuscularly
produced peither a clnical remisston nor an eosmophilic drop both of which
were obtained by giving as small a dose as 25 to Smgm intravenously suggests

1 1 the pven o delta | 17 alpha 21 diol 3 11 20 truone
by the Council on Pharmacy and Chemmustry of the AM A which was previously known
as metacortandracin
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that intramuscular ACTH may be incapable of producing a bolic response
not because the ad tical response 1s but because certan condt

tions of the tissues prevent the ACTH from passing into the circulation This might
also explain the decrease in the effictency of Acri which 1s not uncommonly seen
1n subseq Posstbly the b may be d i the tissues
when there 15 no clinical response or in those cases n which the mtramuscular
Thom s test 1s negative which would then not mean that there 15 an adrenocortical
deficiency

The authors presious publications on the subject of this paper

SerarmNT U ARGENTT M DiNarpo U NaroLrrano L Rusultati della terapia con | ormone
adrenocorticotropo 1pofisano 1n vane condizioni morbose Attf del 32* Congr della Soe
Ital di Medicina Interna Roma 1951

DINarpo U Sull eosinopensa prodotta da ACTH e cortisone Progresso Medico & 502 1957

SERAFNI U FRANCESCHINI G MAFFEr R DI Narpo U Osservazom cliniche sulla som

& ormone tpofisanio Chin Terap 3 12 1952

Serari U ARGENTT M D1 Naroo U Narourano L Rusultat: terapeutict consegunti
con ormone adrenocorticatropo 1pofisano Progresso Medico & 589 19

ARGENTI M Di NaRDO U Rucerche sulla tecrica i determunazione degh eostnofilt nel
sangue perferico Polichnico se med 60 1 1953

SERaFINT U DINarDO U Stud:s su alcuni effetta dell per via
nell uomo Notal Ladose mmma pervia
Boll Soc Ital Biol Sper 29 1742 1953

Serarm1 U Dt Narbo U idem Nota 2 Comportamento dell eosinofiia ematica dopo
1nfusiom endovenose di durata vana con dost costantl di ACTH Bolf Soc ltal Biol Sper
29 1745 1953

Serart U Dt NarDO U 1dem Nota 3 Comportamento dell eosinofilia ematica durante
e dopo mfusion endovenose di durata costante con dosi variabils di ACTR  Boll  Soc
Ital Biol Sper 29 1743 1953

Dt Naroo U L acTs pet wmfusione nel dell asma Foha
Allergol 1 91 1954

Di Naroo U Recerche ed in allerga
Foha Allergol 1 414 1954

Serarmt U D1Narpo U Studi su alcuns effetts dell actit to, per via
pell vomo Nota4 M della entrt dell alle vanaziool

dells dose ¢ della durata delta somministrazione di ACTH per infusione endovenosa Boll
Soc Ital Biol Sper 40 965 1954

Di Naroo U Exmrico E Rapporti tra chumismo gastrico ed assorbimento del cortisone
SOmMInIStrato per via orale nell uomo Boll Soc Ital Biol Sper 30 969 1954

DiNaroo U Mauzia E Effett: dell AcTH sulla & sullativitd
in soggetti carenti e satuni i vitammwa C Riv Chin Med Ottobre 1954

Di Narpo U ERRIGO E Assorbimento del cortisone per via duodenale nell vomo Attl
del I Congr Naz di Allergia Napol: 1954 i Folia Allergol 2 Fasc 2 1955

DI Naroo U ERRIGO E Vanaziom del chimismo gastrico 1 pazienti asmaticl durante

con cortisone ed Att1 del 1 Congr Naz di Allergia Napols 1954

w Folia Allergol 2 Fasc 2 1955

SERAFINI U DI Naroo U La nisposta surrenale allo stimolo corticotrope negh asmatict —
At del IT Congr Naz di Allergia Napols 1954 m  Folia Allergol 2 Fasc 2 1955

SerarNt U BomGHt A Premi A Inefficaca della sommumistrazione intramuscolare dell
ACTH — Attidel TI Congr Naz di Allergiz Napoh 1954 in Fofia Alergol 2 Fasc 2 1955

SERAFNI U Pt A. Di Narbo U Impiego del predmisone nell asma bronchiale Munerva
Medica Gugno 1955




ANTIBIOTICS IN ASTHMA
by
JACQUES DUCHAINE
The discovery of p hin and its 1 prodi at low cost
was heralded around 1946 as orne of the most mmportant steps in the
treatment of those two troublesome forms of asthma  the so-called
mtrmsic asthma and the atopic asthma with bactenal mfection

About the same time a new technique of introduction of drugs mnto
the bronchial and pulmonary fields by mhalation of aerosols was bemng
widely experimented and the were that aerosol of
penicillin was the most economical effective and logical manner 1n
which to bring the drug directly in close contact with the infected mucosa
From 1946 to 1949 much work on that Ime was done 1n most European
countries and 1 the US A

If the immediate aim was the search of a more effective medium to

the of m asthma a secondary but
all the most very important 1dea was to put to an acid test our prevailing
theories concerning the mfluence whether toxc or allergic of bacteria
on the different forms of asthma

To day after nearly ten years of experimentation 1t seems posstble
to re apprase the whole question and to venfy if our hopes have been
even partially fulfilled

Ts treatment by penrcillin (injectrons aerosols or per os) a worthwhile
procedure in infective asthma? Have the results obtamned with antt
biotics given us a better msight 1n the probable mechamsm of infection
1n asthma and the related diseases?

When the published results of antibiotic therapy are studied one
striking fact appears immediately a fact that previously does not seem
to have held the attention 1t deserved The authors can be divided 1n
to two groups those who use what may best be named supportive
measures (mostly aerosols of ammophyllin or adrenergic bronctual
dilators sometimes broncho aspiration or inhalation of helium oxygen
etc } before or during the inhalations of pemcillm and those who do not.
use these measures and presenbe only mjections o as in most cases
aerosols of the antibiotic Unfortunately 1n some cases 1t 1s not always
clear which precise technique was used but nevertheless n five papers
respectively by Prigal et al 3 ® Farrerons Co ¢ Findeisen 5 San
gorgt 1° and Duchaine 2 who specify their results statistically 1t appears
that supportive measures (aerosols of broncho dilators) were used in
14
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conjunction with the antibiotics All the patients thus treated can be
classified as cases of secundary infected allergic asthma, chronic mn
fectious bronchitis or mntrinsic asthma Out of a total of 424 patients,
results were favourable 1n 343 (81 per cent) and unfavourablen 81 (19 per
cent) Conclusions can best be summarzed in the words of Segal ' Best
results can be obtamned if the bronchial passageways are patent, we
employ aerosols of Vaponephnn or Aleudnn 1 200 precedmng the
neo synephnn penicillin aerosols

The opimions of those who do not use supportive measures 1s at
definite variance with that expressed here above In only two papers
have we been able to find statistical evidence of the poor results obtamed
by penictllinotherapy when no broncho dilator drugs are used simul
taneously Of 123 patients treated by Engelster® and Prigal et al ®
only 40 (32 per cent) had favourable results and 83 (68 per cent) were
not relieved

Segal 1n another paper 12 confirms thus Such therapy 1s generally
disappomting Olsen” Results have been temporary and dxsappomtmg
1n our cases of asthma Gay® Pemrcillinand sulfic
useless to the majority of sufferers from an infectious type of asthma

At this pomnt 1t seemed logical to conclude that any or most of the
benefit that could be derived from pemcillin aerosols, should be attrib
uted much more to the supportive measures than to the bacteniostatic
virtues of the drug

Therefore we tried a modest experiment Duning three months all
of those patients to whom previously we would have prescribed a
series of pemaillin -+ adrenergic aerosols were put to a course of
exclusively bronchial didator drugs (adrenalin 4 theophylhin), without
penicillin or any other kind of antibiotics At the end of the treatment
and six months later results were grossly assaied in terms of physical
signs presence or absence of sputum of dyspnea on exertion tightness
of the chest feeling of well being

Although st 1s especially difficult to found an opmion on statistics
which rely so much on the patients subjective judgement, we may
say that all considered results with adrepalin -+ theophylin were
practically equival with those ot d with adrenalin + pemcillin
What scemed one of the charactenstic influences of pemcidlin the
thinning of the sputum with 1ts conversion of purulence was as easely
gamned with theophyllin As with p Ihn results were temporary
and relapses followed more or less rapidly

To what reasons must we ascribe the failure of a drug which has been
revealed so powerful 1n other diseases? We can only speculate on this
questton and state the 1ssues without answening them



ANTIBIOTICS 211

1) The bacteria responsible for the p of asthma are
not those like streptococcus viridans which we habitually find i the
bronchral secretions and most of which are pentcillin sensitive Maybe
we are 1 fact dealing with Ittle known organisms or perhaps wviruses

2) So called infective asthma 1s not due to bacterra or 1t may be that
the foct of infection are so deeply inbedded 1n the folds of the mucosa
that the antibrotics cannot reach them

3) In the so called bacterral allergy bacteria probably have much less
importance than the lesions they have induced We know that these
lesions are ireversible contrary to those due to atopy which are
reversible with rapid restitutio ad mntegrum once the allergens have
been removed or neutralized Theaccent here s more on the consequences
of the cause than on the cause itself

4) In atopy 1t 15 most probable that nfection (especially infection
of the nose and auxiiary smuses) acts as a trigger mechamism For
this reason antibtotic treatment 1s always started too late and 1s power
less to stop the consequences brought by the spreading of the mflam
mation to part or the whole of the respiratory tract

Is 1t to say that penictllin 18 useless 1 asthma? Far from 1t and it 1s
our opmuon that 1t has a definite value agamst nfection 1n a closed
cavity If pulmonary abcess 1s rare 1n asthmatics infection of the
awabary sinuses 18 a very common comphcation of respiratory atopy
and pemcillin 1s very effective against 1t especrally in children
Although the newer antibiotics (tetracychme chloramphentcol
erythromycme etc) should be used i well defined circumstances
1 y abcess etc) I do not believe
that lhey have been tried on any large scale 1n ordinary bacterral or 1n
mfected asthma The price of these drugs s stll prolibitive and they
may not be devoid of dangerous reactions if given for a long period
The new French antibiotic Framycetin obtamed from Streptomyces
Descans ™ has in vitro a broader spectrum of action than pemicillin
or streptomycin It 15 at present tumes at least very active against most
strains of staphylococer but it 1s too toxic to be njected and must be
used locally or by aerosols From a very limited expenence I can say
that 1t does not appear to give any better results than pemcillin and 1t
seems to be more writating to the respiratory mucosa It 1s still m the
expenimental stage and the only results yet published have been those
of A Biron * with 36 good 6 fair and 2 unfavourable results out of
44 cases but according to the author 3 or 4 drops of Alevdnin 1 100
solution were added to the antiotic
Complications with penicillin are rare but should not be dismssed
too lightly Five or six years ago pemcillin aerosols often provoked
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Jesions of an irntatve nature m the mouth or the pharynx (black
tongue), but these were due to an imperfect purdfication of the drug
and they are now very rare On the other hand I have been witness to
a fatal case 1n a2 man 45 years of age sufferer of ntrinsic asthma for
the last twenty years who died within five runutes after the myection of
1 million units of procamn penyerilin As this patient was known to be
aspirin sensitive 1t 1 probable that the generalized shock was due to a
latent sensitivity to the procan (or para ) radical and not to the pent
cithin stself

At this pomnt 1t 1s:mportant once agamn to sound a word of warning
There 15 no doubt that fungic antibiotics and specially pemcillin are
used without discrimination Although they now appear to be harmless
enough we do not really know what changes they may bring about 1n
the orgamism of patients who have been submutted year in year out
to this therapy In my practice where most pollensensitive patients are
routinely tested with 36 different fung: extracts I find an mcreasing
number of posttive reactions to extracts of penicilum notatum reactions
without clinical significance at least at the present time but what may
happen 1n the future 1s unknown

Another point which we should bear 1n mund 3s that nesther pemcilin
nor streptomycine are potent enough to steriize even for a short time
the resprratory tract Antibiotic therapy 1s only indicated 1f we can be
reasonably sure to kill right off the most noxious bacteria The danger of
favouning the appearance of penicillin resistant strams 1s a real one
although Iittle expernmental work has been done on this line 1n asthma

‘What 1s the present status of the problem of antibiotics 1n asthma? T hope
that many of our colleagues from different countries will be able to give
their opmion on this question I can only tell you how I feel about 1t
Chimical work on asthmatics 18 a specially time consurning procedure and
we really should not appraise our results unless the patient has been
under observatton for at least one year while he undergoes the stresses of
daily Iife 1n both 1ts favourable and unfavourable circumstances

Last year mmpressed by the fact that congestion and inflammaton are
the main injurious symptoms 1n asthma Y used mawnly hydrocortisone
Of ACTH 1n conjunction with the better tolerated and most active sulfon

amides {gantrisin elkosine or supronal) At that time these antibiotics
were prescribed to avord any spread of the infection which could have
been brought about by the hydrocortisone The ease of this procedure

which does not need any injections 1s among others one of its strong
pownts Results in cases of atopy with infection were strilingly good
when used i combination with ordinary desensitizing measures 10
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nfecttve or mtrmsic asthrma resulis were much less favourable although
somewhat better than with penseitin But refapses were frequent and the
sulfonamude hydrocortisone therapy tended to wear off sts effects as
courses had 1o be repeated
Ttus year my tendency 15 more or kss to do awnay entirely with
or sul des) and use bydrocortisone alone
It 15 too exsdy yet 1o conclude from a hwmted expenience but agam
T must emphasize the fact that 1f atopic patients do very well on such a
therapy results i the long standing cases of chronse mfectious asthma
are far from good Rational therapy of these hies stil m a treatment
consistant with the needs of the mdsvidual patient and where vaccination
hydrocortisone and antibiotics can all play ther part

Conclusions
1) Antibiotics shauldd be uscd m well defined and {u-mred cases where
there are signs cf 1

y abeess nf of the sipuses et yand not
1n the forms of protract:d bronchial congestion
2) An effective antibiotic 1s stl to be found for those cases where
nfection of the upper respiratory tract acts as a tngger mechamsm
3) Asfaras we know hydrocortisone alone or used 1n comunction with
antibrotics 15 the most effective therapy of infection in asthma
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ANTIBIOTIC TREATMENT IN ASTHMATIC PATIENTS
WITH BACTERIAL BRONCHITIS

by

J MULDER

Bacterial muco-purulent bronchitis 1s often observed both 1n the acute
and 1n the chromic form m asthmatic patients The bacterial flora 1s the
same as 1n the non asthmatic group The table shows the distribution
of this bactenal flora 1n 296 cases of acute and chronic muco purulent
bronchitrs including asthmatics and non asthmatic patients

TABLE 1

Incidence of the bactenal flora i 296 cases of acute
and chromc -purulent bronchitis b

are left out)

H influenzae 76 per cent
Pneumoceccus 25 per cent
Neissena 8 percent
Staphylococcus aurens 5 per cent
Klebssella 4 per cent
Escherichia colt 3 percent
Streptococcus vindans 2 per cent

In about 80 per cent of the cases of chronic muco purulent bronchitis
(for the most part d with bronch we found 5
of asthmatic bronchtss (¢ g sputum eossnophihia}

If in an asthmatic patient the bactenial flora 1s eliminated by antt
biotics the patient continues to expectorate sputum in which the neutro
phylic leucocytes for the most part are replaced by eosmophuls The
result of antibiotic treatment on the asthmatic condition 1n general 1s
not very great though marked improvement may follow especially in
acute cases Some asthmauc patients suffering from chromic muco-
purulent bronchutis may even get worse and show heavy asthmatic
attacks In some way thc chromc bacterial inflammation interferes with
the tendency to bre The expl: of this fact 1s not clear
Most pauems however feel much better after the elimimnation of the
bactersal inflammation because the quantity of sputum diminishes con
siderably and the chromc intoxication ceases Unfortunately the bacte
rial inflammation relapses very often after some weeks or months
espectally 1n cases associated with chronic anatomical bronchual changes
(stenosts and bronchiectasis)
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Inflammation caused by H influenzae can be ehminated by 4 million
units of pemcnlhn per day (1 nullion units every 6 hours)

The of p and strep (0 5 g every 12 hours)
15 preferable anditis probable that with this combmation less peruciliin
1s hecessary Streptomycmn alone shows a fatture in about 50 per cent
of cases owing to bactenal resistance Chloramphemcol and the ant
biotics of the tetracyclin group are effective 1n a dosage of 2 g per day
We treat most patients for a period of 10 days

In acute pneumococcal infections a treatment with 300 000 to 600 000
units of procamne p hin 1s Chrontc p vecal 1nfe

are very rare m asthmauc patients Acute preumococcal bronchrbis
however 15 rather common




DISCUSSION

P J VAN DER WERFF

1 was much impressed by Prof Muldcr s Iueid of several p
1 the field of relating to bronchial asthma and
by his very thorough and accurate g and his gly hughly

rehable findings

For a long time we in the Amsterdam Clinic of Allergic Diseases have made
grateful use of all advice on hus own special method of investigation of the sputum
and on therapeutic measures 2

With permussion I would ask Prof Mulder three questions

1) What 1s your opsnion on the possible causes of the phenomenon mentioned
by you and also observed by myself viz a severe bronchospasmodic aggravation
which occasionally occurs when antibiotics are admunistered prior to ant1 allergic
treatment 1z chromc bronchial asthma with secondaty bactertal mflammation?

2) Do you think that there 1s a probability of a pimary ongin of broncho-
bactenial asthma and 1f so do you have objections to the mitial admimstration
of antibiotics n these cases?

3) Do you believe that there 1s usually an underlying latent (te non mamfest)
allergy?

J MULDER

1) I do not know for certain which mechamsm accounts for the fact mentioned
by Dr van der Werfl Perhaps a cause might be that bronchospasm 1s counter
acted by the mflammatory tissue reaction i the submucosa and smooth muscles
of the bronchi Every inflamed smooth muscle tends to lose its tone causng
dilation of the hollow organ to which 1t belongs

Another hypothesis brought forward by Dr Orie in Gromingen 1s that the
mflammation causes a stress reaction associated with more ACTH production

2) & 3) I have the impression but no proof that some asthmatres start their
disease after smusal or bronchial infection caused by viruses or bactema but
only when there 15 an underlying latent allergic tissue condition

H COLLDAHL

I would draw attention to the fact that in many cases of asthmattc bronchitss
the b 1 taken by 3 py are sterile Further I think that
the y tissue n asth must have a high
agamsl bactenial infections How can this be expl:uned by the “bactenal findings
of Mulder I should like to ask how this discrepancy can be explained

% References 80 MuLDer J Thews Gronmgen 1937 Ned T v Geneesk 92 3521 1948
* PLas M C van prr Thesis Leyden 1951
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J MULDER

The pure asthmatic sputum 1s stenile. which can also be shown by carefully washng
the flakes ta buffered salme and studying the stramns The discrepancy between
the freqr of hial and p Y 1 asth
patients can’ easily be explamed because H influenzze causes only bronchial
nfections and not, or only very rarely pneumonia and the serological pneumo
coccal types n bronclutis are generally of the higher types of Cooper which do
not readily mvade the lungs

ACTINOMYCIN C IN THE TREATMENT OF ASTHMA®
by
LINO BUSINCO

The fymp pe action of rycin on one stde and the relations
eusting between the fymphatic system and immumity on the other side have led
us to the research of a possible nfluence of actmomycin ¢ (Sanamycin) both on
anaphylaxis and on the allergic syndromes The research has revealed that acti
nomycm ¢ does not succeed 1 avording the mortal crisis which befalls the gumea
p1g as a consequence of the re mjection of albumen However 1t has revealed
that m the animals treated with actmomyem € the crisis has had a longer duration

On the vontrary actihomycin ¢ has exercised a favourable influence on human
allergy The treatment by means of daily miravenous wnjections of small doses of
Sanamyein (usually from 40 to 150 micrograms) lasting for three weeks at the
most has allowed us to attam a good percentage of probing results In fact on
7 cases of bronchial asthma we have had 2 excellent results 3 good ones 1 poor
and 1 null on 7 cases of urticarra the results have been excellent 3 ttmes good
2 times once poor and dace null In a case of colttis the result has been only poor
We have had favourable results even 1 cases of mveterate and rebellious bron
chiat asthma 1 chronic urticaria they have been at times surprisi|

The doses we have admumistered have not brought about any trouble with
the exception of some transitory gastro intestinal pans However n the gumea
g the autopsy data do often reveal a phlogosis of the gall bladder therefrom
the necessity to apply an appropriated diet s well as to establish the advisable
therapeutic measures 1n the patients suffering from hepatic troubles

Regarding the details of our observations the followsng must be emphasized

In the gumea pig the fur often presents a certam bnttleness and the single
haurs fall easily off The gall bladder 1s often considerably dilated and at the post
mortém exanunation 1t 1s found to be inflamed Contranly to what has been
stated by other Authors the number of the Ted and white blood cells has not
undergone any important changements At this pornt 1t 1s necessary to emphasize
that the dectease of the number of the eosinophtls which has been observed in the
allergic patients treated with Sanamycin 1s 12 perfect agreement with the favour
able sesults obtaimed by this treatment

Attention must be drawn quite particularly to the results of the electrophoretic
examination of the plasma protemns The researches which have been performed

From The Insttute of Medical Semeiology Un vers ty of Rome
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on the guinea pag as well as on allergic patlents demonstrate that the treatment
with € causes a of the g and above
all of the gamma globulns 1t 1s known that these last ones are considered as the
carniers of the antibodies The meanmg of this decrease could be understood

the following interpretation by acting on the lymphotd tissue which 1s 1n charge

of the fi of the € deprives 1t of this important
function

It follows that the action on the lymphoid tissue 15 accompanied by a lowering
of the rate of the gamma globulins and as a q of the

This decrease of antbodies can justify from a humoral paint of view the improve
ment which 15 usually to be observed 1n the allergic patients under the effect of
Sanamycin By diminishing the rate of antibodies the treatment deprives the
antigens of an important part of the matenial upon which they react therefrom
the improvement of the chmeal condition

ANTIBIOTICA THERAPY
by
HELGE COLLDAML,

When one has to decide in a case of asthma if antibrotica therapy ought to be given
the first question 1s this 1s there any mfection present or not? According to an
mvestigation which I had the opportunity of presenting the day before yesterday
asthmatic patients with no apparent increase of BSR were not found to have
bronchual mfection more frequently than persons with healthy lungs

Asthmattc patients with elevated Bsr had bronchial infection more often than
persons with healthy lungs An elevated Bsr 1s according to my opimon the best
sign of a complicating infection

A shght temperature elevation can depend upon ncreased muscular work from
breathing difficulties and must not be interpreted as a sign of infection

In the above the for culture was
collected by cathetensation through a tracheal tube under general anesthesia
with Evipan and Scoline I thuik that this method 1s the most exact one to employ
when mvestigating as to whether bronchial infection 15 present or not Wath this
method a differential count of the bronchial secretion will give further evidence
of the presence of a bronchial infection In this case neutrophilic leucocytes are
often 1n excess even 1If a marked increase of eosmophils 1s present When no
infection existed eosinophils were found preponderant in the secretron In all
mfected cases there was mucopurulent or purulent sputum but 1 most cases
without bronchtal infection sputum was of the same appearance A mucopurulent
sputum therefore 11 our opiion 18 not necessarly a sign of bronchial nfection
It can certainly depend on the allergic process iself Even in cases with a negamc
skin test there 1s mn the bronchial tion often an ent of

d g 10 all p that allergic factors are of Slgmﬁcanc,e

ahhough the anugen 1s unknown As the eosinophuls specially are 1n excess when
no bronchial infection eusts 1t 15 unlikely that the antigen'in these cases 13 of
bactenal ongm A possible explanation might perhaps be that the antigen 1S
formd from destroyed bronchial tissue
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We found bactenal infection 1 our asthma maternal m 25 per cent of the
cases cxammcd

by d to patients with bronchial
mfection, the asthmatic h‘oubles often become aggravated. In such cases a com
bunation with antibiotics and AcTH 1s mndicated
References
BexGMan S CoupamL, H Nmssow E Acta Allergol VII 163 1955

FURADANTIN
A NEW ANTIBACTERIAL AGENT IN INFECTIONS OF THE RESPIRATORY QRGANS
A preluminary report
by
H CHR PAULSEN
1) The bactenal flora n infections of the respiratory organs pres=nt great vanations

and the treatment results are to a high degree dependent on the resistance aganst
anttbactertal therepy of the bacterta concerned 1n each case

2) In most cases the usual antibrotics will give satisfactory results but there wil
always remam some cases 1 which these agents prove insufficient. Therefore there
will always be a need of new agents for the of of the Y
tract

3) In 1944 Dodd and Stdlman found that certain furan compounds could be grven
new antibactenal propcmes by additton of a mutro-group to the molecule Thus we
got a new p hich was found to have a
broad antibactenal spectrum with very rare occurence of acquired resistavce
and with low toxcity

4) Furad; 15 a yellow soluble 1n water It 13 resorbed
quickly and almost mmplctely from the intestne Even 1n the case of large doses
the blood concentration has been found to be low (Palmlov and Tunevall) and
the preparatian has therefore been of no smp m of the
organs

3 Y

5) The mitrofuran dertvatives attack the bacterra by destroying certamn enzymatic
processes necessary to the wital functions of the bacteria The mechamism 15 ev
dently of a different character from that of sulfonamudes and agtibiotics which
mvolves that acquired resistance against the latter agents does not make ttself
felt m the use of the mtrofumuprcpamuons As a matter of fact 1t has been found
difficult often to create agamst
defivatives 1 bactera that can be mfluenced ongually

6) The antibacterial spectrum of Furadantin 1s very broad mcludmg gmmposmve
as well as gram negative mucrobes B and

effect 1s thus had 1 most stramns of Escheria col, Sraphylocoocus pycgcns albus
and aureus Streptococcus pyogenes Klebsiells and Proteus vulgans
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7) In vitro has been found that strains of staphylococcus aureus streptococcus
mitie streptococcus pyogenes and Escherta colt showed no tendency to permit
development of resistent bacterial stramns (shown by Mintzer Kadison Schlaes
and Felsenfeld at Hektoen Institute for Medical Research Cook Country Hosptal
Chicago) and Grayson Carroll gave in February 1955 information of staphy
lococcus sensitive to Furadantin i 44 strains noae resistent

8) Ongmally I started this work as a new treatment of Protens vulgans which
15 a frequently cccunng mucrobe 1n chronic nose affections and rhimus and 1t
15 found not mfrequently in our asthma and emphysema patients with chromc
bronchitis ectasis fibrous pulmonary changes with major mechamic obstructions

and protracted retensions It 1s also found o patients that have been subjected
to mtense penicillin treatment It 1s found almost exclusively 1n adults—especially
eldesly people—and I have never found it in children Dick Henriksen found the
Proteus vulgans group mn 5 per cent of a matenal consisting of 180 cases 1n his
work mntitled Studies on the bactersal flora of the resprratory tract in acute and
chromic bronchitis bronchial asthma and lunggangren (1937) and 57 per cent
the group chronic bronchitis bronchral asthma This group further contamed

Pneumococcus 125/
Staphylococcus albus 163/
Staphylococeus aureus 192 /4
Haemophlus influenzae 1Y
Streptococcus 6354
Eschena colt 4307
Klebsiella 100

Haemophilus influenzae 1s very sensitive to Furadantm and  on account of this
used as testbacterum

9) Streptomycin treatment has rendered good service 1n cases of Proteus vulgans
but 1t has not always given satisfactory results It therefore seemed natural to try a
nitrofuran preparation considenng the good resulis that had been achieved with
this agent 1n cases of Proteus 1 the unnary tract but the obstacle was the low
blood concentration that was possible to obtain and that did not produce any
effect 1n infections of the upper respiratory tract and the lungs The only possible
way of obtaining a satisfactory effect was then touse Fux;\damm 1n local treatment
with aerosol vanous solution with the A B
Pharmacia Uppsala Sweden) have been tested and lhe expenm:nvs are going on

Furadantin has been combined with Tween 20 (polyoxietylensorbitanmonolaurat)
which has no antibactenal effect but its physical activity are 2 Liquifying effect and
lowering of the surrncclensmn both of value 1n the treatment with Furadantin
—and hich reach the easier and with better effect
and perhaps have some influence on the tendency of resistance

The side effects were msigniicant 1 out of the 38 patients subjected to this
treatment showed symptoms of nausea but 1t was not necessary to interrupt the
treatment  Other side effects mentioned 1n the literature are emesis and one
1solated case of skinhyp which disapp d after removal of the




DISCUSSION 221

preparatlon but the doses u ed in nerosolireatment are very small n compatison
with that of Infection in the urmary treat Until further experience s guned it is
advisable to check the blood dutng the treatment 1n my cascs no bloed clringe
fas been proved

10) Cuse I was o male of 55 years with fibrous top changes and planigraphic
uctanis [n the tight side, whete strong growth of Protets vulyans and staphylo
coccus atreus were found botll sensitive 10 streptomycin, chloronycetin—and
staphylococeus to puniclilin too The patient was treaied with streptomycin 13
gram3 and chioromycetin 15 grams and penlclifn without cffect Renewed test
during first 32 dayd revealed contlnued strong prowtht of 1 rotets vulgans and
staphylovoccus aureus with positive phsma congulase reaction Actosof treatment
with Furadintin solution was begun and after 7 netosol tecatmenty there were
o fonger any proteus sulgatls noe staphylococeus ateeus to be fovad-—and the
patient became afebtile Test afice 5 months showed th it there was still no growth
of troteus vulgarls not staphylococcus auress

11) Case 11 was a mle of 44 with asthmatic bronchitls Cullure of Ue expectotate
reverled growdh of Proteus vulgatis—sensitive to cldoromycetin tettamycin and
sulftiazol He was treated with terramycin but the treatment had to be discont
nued because of allerpic reactlon He was then treated with Streptomycin peni
cilten and thyrosolvin inhalation (6) witl positive effcct He hnd a telapse &
month fater and was given aetosol treitment with Turadniin solution which
removed the symptoms 34 months after the ond of the treatment  there was
still no Profeus

12) Case Hf was & male of 65 with asthmatic bronchitls and  thino sinusitis
{vasomotorica) Radiograms of the accessory sinuses showed Indutation i the
stnus frontalis ethmoidalis and antei  1leavy growtlt of Proteus vulgaris from
both sides of the nose with relative re<istance ugainst Furidantin Actosol treat
ment was resorted to all the same and the patient repotted improvement of the
rhinttis after two treatments ~alter the third treatmeiit nepative physicals above
the tungs and {mp | respiration After 7 there was still profuse
growth of Proteus vulgaris Considering, the tdiogtams finding, in the sccessory
sinuses it was not fikely that the Proteus vulgans would disappear —as aceess
Trom the more deeply shtunted sinuses maintalned tho Infeetion

13} Ustarted this work with treatment of infections of Lroteus but It was very
soon proved that furadantin had 1 good effect on other tucterlal putmonary
Infections—in some of these cases antibiotica fid had no effect—and after
treatment with ¥ utadantin solution, used fn 38 cases the results achicsed so far
scert to indicate that tn thls druy, we have found a new antibacterlal agent with
tood effect and low or no tosleity Particulaly L want to tmention agata the fact
that resmanl‘slrcﬂm of staphylococcus streptococeus and Fschetla toll ate neves
J —anf fact {n consideration of the strong growing tendency

Here staphyl <5 aureuy

of incresing infe due to antibl i
is the most typneal {usteatlon
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14) Infe with p 1l 1 aureus InCrease now as a

of the antib “From a sertes of hospitals all over the
world reports have been given of strains of staphylococcus which exist inside
the hospitals are resistant to penicilin to a greater extent than staphylococeus
outside the hospitals

Publications 1943 - 44 revealed about 12 per cent of resistant stratns In Copenhagen
Ema Lund demonstrated an increase from 16 per cent m 1947 —48to 59 per cent
10194951 Laurell and Wadmark found i 1953 staphylococcus isolated from
patientsata pediatnic department 68 per cent and from the hospital staff 83 per cent

resistant to In some departments of the Epidemic
Hosp:!al n Stockholm pracucal]y all the staff had staphylococcus aureus reststant
to pemcillin: When we know that staphy have to

aureomyein and terramycin up to 45 per cent we may say that1ti1s a dangexous
development Strains of resistant staphylococcus aureus are now one of our great
problems

It appears to me that Furadantin offers much promuse for the treatment of
bactenal infection i the respiratory tract through its effecuvity and lack of
reswstance to staphylococcus aureus It seemes that Furadantin s to prefer to the
large doses of p and today

The prehmmary results amved at induce 1o continue the work and the results
will be reported later




FOCAL INFECTION AND ALLERGY
by
H A E VAN DISHOECK

Local inflammatory processes affect more or less markedly particularly
1n the acute phase the entire orgamsm When the local inflammation 15
chrome—either with or without exacerbation—it 18 called an mflamma
tory focus These focal infections may follow a course without or prac-
tically without local and general symptoms It 1s generally belteved that
such mnert foct are nevertheless capable of setting up sertous morbid
symptoms 1n Temote organs Diseases mentioned m this connection are
nter aba the collagen affections such as acute and chromic articular
rheumatism neuritis itis nephnitts endocarditis myalgia chorea and
some forms of asthma The foc1 may be present in nter alia the tonsils
the secundary nasal cavities the teeth the gallbladder the pelvis and
the mtestine With regard to the manner 1 which the infection focus
may cause such diseases as arthrtis and asthma various assumptions
suggest themselves

Bacteriaerma
In the first place the germ mught pass from the focus mnto the blood
stream and thereby provoke a temporary bacteriaerma and toxaemia
This 1s the 1dea which Osler formulated when calling the tonsis the
porte d entree for rheumatic infection Also Bullings stated that clincal
observatton had demonstrated the existence of such temporary bacter1
aemua beyond all doubt Direct proof of this type of bactertaemuia how
ever 18 dufficult But there 1s one observation that argues in favour of its
existence 1¢ the fact that following tonsillectomy bactena were found
1n the blood 1t 1s further known that m cases of articular rhenmatism
an attack often occurs after tonsillectomy In such cases therefore we
have both bacteriaemia and attacks Thrs clearly suggests the conctusion
that an invasion of bactena was the actual cause also 1n former cases
of angma followed by an attack

In all diseases 1 which bacteria are found m mternal organs and in
which mvasion erther 1n continuity or via the lymphatic system 1s 1m
possible as 1n endocarditis transport via the bloodstream must be
assumed Invariably the question will then be at what point the blood
stream was infected The rational reply to this question will have to be
that the ofection most probably occurs at the point where there exists
an inflammatory focus and where therefore the bloodstréam and the



224 VAN DISHOECK

bacterial flora are n close contact Ths 1s the case {1 in the tonsilar
crypts 1n an infected regional lymph gland or m a dental abscess In
particular one should here think of an infected thrombus as the cause
of the germs passing into the bloodstream In accordance with this
conception Bolck and Arndt found 1n 57 out of 70 tonstls of rheumatic
patients deeply penetrating into the peritonsillar tissues severe chronrc
inflammation often accompanied by phlebitis

This conception of a metastatic infectton or mild sepsis therefore
mplies that the bacteria comung from the focus nestle erther temporanly
or permanently 1n the remote organ and may therefore be cultvated
from the diseased organ as in endocarditis Presently the conception
that endocarditrs lenta should be a weakened sepsis caused by strepto-
cocct tamed by their host cannot be maimntained The investigation of
Gniffith and Lancefield learned that the path of the strep
1s lnked to 1ts chernrcal and immune biological properties Thus the
streptococct of the polysaccharid containing A group are the cause of
angma scarlatina and erysipelas whereas endocarditts lenta 1s caused
by the nulder viridans group

In asthma notwithstanding the vaccin therapy which 1s based on the
assumption that bacteria or therr products enter the bloodstream such
a mild sepsis 1s never proved

Toxaenma
In the second place 1t 1s thought possible that although no living germs
may pass mto the bloodstream—or that 1f they do they will soon be
killed—but that their toxins and decay products defiutely do enter the
circulation This re absorption of bacterial products cheefly via the
Iymphatic vessels 1s probably a continuous process whose intensity
depends upon the activity of the focus

A wellknown example of the direct toxic action of a bactenal focus
on a remote organ 1s diphtherial myocarditis as Billings already stated
to support s argument

In asthma as well as 1n rheuma such a re absorption of bacterral
proteins 1s very probable but the tissue damage caused by these prod
ucts 1s not so marked as in diphthena

Allergration

Allergization of the orgamsm by bactertal products 1s a widely known
phenomenon It must be assumed that aganst foreign protein re
absorbed parenterally immune antibodses will be formed 1n the body
These processes have been studied with both climeal and experimental
accuracy with respect to e g tuberculosis and rheumatic fever In
addition to immumnzation however there 1s also sensitization These
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two phenomena although both allergic in nature must nevertheless be
viewed as separate entities It 1s precisely in diseases caused by focal m
fections that and ther causedby1t arepronunentand
of the utmost importance for our understanding of bronchitis and asthma

Amimal experiments to inutate allergic tissue changes
An example of a disease which ts even more than asthma thought to be
due to an infection focus 1s articular rheumatism Countiess expenments
have been made 1 the course of the years m order to provoke this affec
tion m animals with the aid of the bacterium that causes 1t 1n man
These expertments have not been entirely successful although 1t has
proved possible to produce formations closely resembling Aschoff s
nodules This effect was obtawed by the repeated infection of the anumal
with streptococe A single infection mught perhaps kill the ammal but
never produced the effect in questton Thus a prelimary sensitizing in
fection 1s obligatory for the allergization of the ammal In addition
these experiments are only ful m a lirmted p ge of labora
tory anmals In others—for reasons as yet unknown—the disease fails
to develop a fact which 1s analogous to the human form of the affection
The observation of Murphy and Swift that 1n the positive cases there
15 hypertrophy of the adrenal cortex pomnts to the correlation of these
diseases with that organ Pagel has pomnted to the two fundamental
pathologic anatomic symptoms 1n allergy viz

1) 1 the presence of much reagin and allergen oedema bleeding
and necrosts 1e the phenomenon of Arthus

2) mn the case of less violent and more prolonged action granulomato
sis The Aschoff s nodules belong to ths latter group

The Shwart.mann phenomenon
In this respect the Shwartzmann phenomenon 1s also important
Shwartzmann showed that by first mnjecting the skin of a rabbit with
a bacterium free filtrate of a culture followed by a second travenous
mjection of the same filtrate he produced local necrosis This proves
that bactenal products are capable of sensitizing a tissue and that the
supply of the allergen through the bloodstream can produce a reaction
Later on another extremely important observation by Shwartzmann
and Sanarelll was added to this viz that the second intravenous
ngection need not even be of the same culture To provoke such a
hetero allergic reaction requires extremely sensitive ammals and a
large quantity of filtrate This reaction 1s far less frequently successful
than the specific one

Recently Thomas and Stetson have provoked the Shwartzmann
phenomenon by producing focal nfections with haemolytic streptococct
48
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1n animals followed by the injection of a number of bactenal toxins
They then observed the occurrence 1n a number of laboratory amimals
of a generalized Shwartzmann phenomenon conststing mn haemorrhagic
necrosts near the foct bilateral necrosss of the adrenal cortex and cardiac
lesions strongly resembling rheumatic affecttons This type of expent
ments has given the focal infection theory a sound expenimental basts

Organ locali.ation

A third senies of expeniments 1s also of great importance for the proper
understanding of focal infectton 1n connection with 1ts localization 1n
particular organs The basal phenomenon was described by Auer who
found that when a sensitized animal had been brought nto 2 state of
protracted shock by sub-lethal injectrons of allergen an mntensne phe

nomenon of Arthus could be produced by rubbing xylol mnto the ammal s
ear Kiimmel gave the first sensitizing injection mto the eye and found

upon re injection through the bloodstream that the reaction was
localized 1n the eye Even an mjury alone 1s enough to produce a localt

zation of the reaction in the 1njured organ Thus nephnitis may be pro

voked 1n an animal sensitized to a serum foreign to its species by a
second njection 1 which a special nephrotoxin has been added to the
serum Kallos investigations have shown that 1n an analogous manner

JTocalization 1n the heart can be obtamed by means of caffeine wile

according to Vaubel cooling can have a simular effect on a jomnt

Chnical consequences

The over enthusiasm as well as the waning enthusiasm of physicians to
remove all tissues that might possibly harbour pathogenic germs must
be attributed to lack of proper knowledge of the problem It 1s un

denrable that there are distinctly successful cases but 1t 1s necessary not
to pitch one s expectations too high We are mnfact justified in conclud

ing on the ground of ammal experiments and clintcal observation that
an nfection focus sensitizes the body and that the re absorption of
bacterial products may act as an intravenous re mjection Whether such
are mnjection will result m an attack cannot be predicted either i animal
or mn human cases Any reaction will preferably occur mn an organ which
had already passed through an infection by the germ or which had
been myured m some other way There 1s no doubt that these processes
are far more complex than we can realize on the ground of our present

immunological knowledge

Explanation of disappointments

The disappointing contmuance of attacks after the removal of the focus
may be linked up with the unspecific Shwartzmann phenomenon Even
1f an mnfection focus that was probably the nitial cause has been done
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away with 1t 35 neveitheless possiblefor other bactenal products occasion
ally to arrne 1n the bloodstream from other places and to provoke
fresh attacks It 15 also posstble that the primary focus has already done
so much damage that repair and recovery turns out to be impossible
even after removal of the focus Finally 1t should not be forgotten that
causes other than affergic ones may be partly or alone responsibie for
the diseases m question

There exsst statistics showing the favorable effect of the removal of
mfection foct but other statistics too have been published which deny
both s preventive and 1ts curative effect These statistics are open to
considerable enniosm Thus 2t 1s logeal to compare the group of
operated cases with the group of unoperated ones and to state that the
percentage of attacks is equat 1 both groups For the former group
naturally comprises the most sertous cases as wefl as those mn which a
focus has produced chromic intoxication and ensization for a Jong
tme but 1n which the symptoms had not yet become mamfest These
after all are the patients with focat and general symptoms of infection
Tn such cases 1t 1s even possible for the first attack to occur directly after
the removal of a focus This fact 1s then used gly m my opmion:
as a powerful argument agawst operating whereas it 1s to a much
greater degree an mdication of the causal connection between the focus
and the systemic disease Such a post operative attack, however should
be prevented by performmng the operation under protection of antibiotics

Focal wifection and astkma

The number of asthma patients it whom the first attack followed upon
an nf of the resp y passages 1§ derable This fact alone
already pounts to the connection between bacteria and asthma If there
are patients 1 whomn a nion allergic bactenal toxaema may be assumed
to be the cause of their attacks 15 doubtfal But1f we assume also here
the of altergic on by bactenal products and apply
our knowledge concerning these products the focus theory assumes a
different aspect For in asthina as m arthnts the chief obyections
agamst this theoty were that (@) removal of a focus often tutned out
unsuccessfal and that comversely (5) there may be attacks in the
absence of a demonstrable focns Harley pomted out that 3t s impossible
m some cases to do away completely with a focus but that the prineipal
reason for this falure must be sought w the non speaifieity of the
nucleo-protens When for mstance a streptococeal focus 1n the tonsils

which has caused the sensmization 1s removed 1t 15 possible for re

absorption of mucleo proteins maybe of another group to tontnue
from another place for example from the nasopharynx This 15 one
explanation based on the non speaific Shwartzmann phenomenon
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Recent nvestigations have shown that probably it 1s not so much
the bacteria 1n the patient s infection focus that constitute the danger
to hum, but rather the foreign groups with which he 1s infected Quite
possibly 1n such an acute new infection the re absorptton 15 more
mtense than from an old closed up focus
A recent objection agamst the focus theory 1s that the antibiotics
capable of sterilizing the body fail to cure this bactenal sensttization
and stop the attacks As agamnst this one may argue that (a) sensitization
1s an existing condition which 1s not changed by antibiotics (b) re
absorption of dead bacteria can continue for an indefimtely long time
() re infection 1s a rapid process and (d) an allergic reaction may persist
dunng a considerable time after the imtial action of the allergen An
example of thus 1s that of the contact dermatitis
for op of focal infe
In asthma patients as well as in every other condition chronic mfections
should be carefully looked for In asthma nfections of the nose the
nasal smuses the tonsils and the throat are frequently present The
mfections may be either the cause of asthma or only an aggravating
factor For if during asthma the bronch: are sensitized to bactenal
protemns the mflow of infected material from the upper air passages
may provoke local reactions Such reactions may be compared to the
phenomenon of Arthus or Pirquets reaction Here the result will be
chronic wrnitation rather than the occurrence of attacks Especally the
post nasal drp has a bad reputation mn this respect
A careful selection of cases that are to be operated on 1s necessary
In some cases a prelimunary desensitization 1s preferable i order to
ncrease the patient s immunity If the patient suffers from nose obstruc
ton by nasal polyps or other reasons suffers from a purulent sinusitis
or repeated attacks of tonsillitis he should be operated on under anti
« biotic and spasmolytic protection In such cases the indications for
operation are essentially the same as in patients who are not allergic
In additron one must bear 1n mind that the absence of a visible focus
thus of inflamed tissue does not by any means mmply that no focus
exists To trace 1t 1s the task of the bacteriologist and to suspect 1t 1s
the task of an accurate clinical observation of the patient

Tod,
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ROLE AND TREATMENT OF INFECTION OF THE
UPPER RESPIRATORY TRACT IN ASTHMA*

by
J TABART

The high mcidence of rhinopharyngeal and dental mfectrons associated
with the asthmatic disease was shown off after the improvement of i
vestigation methods (X rays [iptododiagnosts) Various aetiological
hypotheses were suggested 1n this Tespect 15 infection a cause of asthma
or only a superadded cause? 1s mnfections asthma of allergic onigin or not?

‘We confined the quotation of the works issued for the last 25 years ta
those dealing with rhinopathies and particularly sinusites Our expenence
being scarce as regards dental infections we cannot give any conclusive
view on this subject

1 STATISTICS

InUSA Cooke and Grove® 'in 1933 reported 49 per cent of asthma
cases provoked by varous mnfections of the rhuno pharynx out of a
series of 688 cases Incidence for smusitis only was 39 per cent m
asthmatics aged from 10 to 30 years 65 per cent in asthmatics aged
30 to 50 and 83 per cent 1n those over 50 years Kern and Shenk ? out
of 400 asthmatics found 70 per cent sipusttss chinrcally and radiologically
confirmed Kelley also ® mn 1936 valued 89 per cent of asthmatics as
bearers of sipusitis in a senes of 100 cases Chobot4 * out of 88 asthmatic
children under 15 years age found 67 per cent sinusitis Reversely
Bullen® studying the varnious associated symptoms and signs mn 400
bearers of siusitis admtted to Rochester Hospital valued only 25 per
cent chronic non tuberculous pulmonary affections of which a half were
asthma As for Bivings 7 m 1940 asthmatic bronchitis 1s always related
to an wfection of the upper air passages 1t was present m 35 per cent
of 235 children showing upper respiratory mfection

In Burope Haibe of Liége® m 1932 out of 1000 asthmatics found
50 per cent of cases provoked by seasonal thinobronchitis 25 per cent
by bronchial infection 0 5 per cent by smusitis

In 1940 Broerson of Copenhagen ¢ holds that out of 435 asthmatics
292 are bearers of nasal anomahes Jacquelin and Chait ° of Paris 1
1936 out of 430 asthmatics followed up for from 4 to 6 years found a
diseased conditton of the nose m 114 Valin of Mont Dore 1 out of

From Hopital Bichat Pars (Prof T J G Turwf)
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673 asthmatics quoted 60 per cent presenting nasat lesions In England
according to Bourne ! asthma subsequent to nasal lesions 1s very com
mon and gets much relef from surgical operation At the Mont Dore
Congress 1950 Rebattu and Mounterkuhn, * reporting on the relation
of asthma to the upper arr p ) the high d of
acute or chromic sinusitis hypertrophuc chromc rhimtis of infective
onigin (*/; of cases) and the usual presence of rhinopathues of allergic
ongin(}/;of theasthma cases) Mariano Castex 4 then Rossier ! quote
asthmatic mamfestations occuring after infection of the respiratory tract
Quute recently Wilken Jensen ¢ 1n 1951 1n Copenhagen finds out of
512 asthmatic children 225 bearers of rhunopathies of which 65 with
sinusitis The same year Kourilsky ¥ studying very carefully 28 asth
matics could demonstrate in 20 of them the presence of mlcmbxal
pathologic changes of the upper resp y tract il 1
sinusitis 44 4 per cent mawllary and frontal sinusitis 27 7 per cent
unilateral maxillary sinusttis 16 6 per cent umifateral frontal sinusitis
111 per cent

Il NASO SINUSAL ALLERGY

From the whole of such works 1t appears that the association of nasal
and asthmatic manifestations 1s a matter of fact It suggests necessarly
the possibility of common reaction symptoms at the different levels of
the respiratory mucous membrane Our concept of asthma 1s indeed one
of a neuro vasomotor rhino tracheo bronchopathy developing through
a dual general process an inflammatory and secretory defect of vaso
motor origm and a bronchomotor defect The ultimate phases of the
process ends 1n obstruction of the bronchioles at the level of the lower
air passages which obstruction promotes dyspnoea In the upper tract
the oedema and hypersecretion express the different phases of the naso
sinusal allergy which have been well described by Bourdial Andre and
Clerc

In the mtial stage of acute allergy only 1s oedema of the naso
sinusal mucosa chimcally and radiologiczlly detectable duting the attack
(in 85 per cent of cases according to the Amencan authors) In this
stage between the attacks the mucosa resumes entircly its previous
structure

To an aggravated stage (from repetition of the paroxysms) does
correspond the serous allergic stnusitis the distended and infiltrated
mucous membrane becomes thickened radiography confirms its per
manent and non reversible O y the p of
minor polypt of the middle meatus and of eosmophilia 1n | the secreta
1s recognizable
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In an ulumate stage the mucosa of the sinus becomes proliferant

that 18 polypous allergic 013 ay proven by bilaterality of the lesions
absence of purulent secreta anosmua
1t 1s remarkable that the are localized on a

story of the resprratory tract sometimes generalized o all respuatory
mucosae from the finest bronchial ramuficatsons up to the begmmng
of the nasal mucosa

If VARIOUS ASPECTS OF THE INFECTION IN ASTHMA
Under such conditions one may wonder to what extent such a nuerobtal
aggression as previously localized on \hc foucosa of thc upper respiratory
tract 15 ble of pr 2 m thosn
forms where al[ergy and nasal mnf get d oge
which 15 the prior predomunant factor

a) Infection as a primary factor of asthmatic manfestations
This 15 the view of Cooke * Iwho witlun a 10 year experience
could abserve that i cluldrm there 15 10 many cases a history of acute
such as h measles p

followed after several months by a recurrent bronchitis which finally
will assume an obwvious asthmatic character Such diseases leave behind
them some mfection foct or some secondary wvaders  which 1a therr
tun become primary causes of asthmatc allergy Until 5 year age
these foet are placed in the !ymphoxd tissue of the tonsxls phatynx and
naso pharynx  Foll the i § smus  the
fection locahzes stself faxﬂy often in this avmcs The most commonly
responsible bactena are ding fo Cooke * p hemo
Iyt and non hemot ot nhahs
vindans

Tt ¥ also the view of Kourdsky and co workers that mifection 13
not 1o be seen only sn old standing or nveterate asthima  Bronchal
mfection occurs tong before the outbreak of the initial asthmatic mant
fcstatmns or 1s often concurrest with them Search for the cause of

"

P

shoutd be made a1 the el of the
sinused and teeth Deep focal mfection may be mwvisible extenorly
tonuiltar foma) swrface ind may be overlooked

(purilent shintss wnfection of the gums and interdentat hingulae) Best
prophylaxis of asthma according to Kounlsky * consists 1 removing
the infective fou (s on sipus p

vaccmnotherapy) The author s arguments and conclusions 2 2 ars
cogsistent vath these previously stated by Gallup ¥ Frouchtman =
Spauptch ® Stevens ¥ Asthma takes rise from the mestag of snfection
and an wmdispensable favourable terram
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As for Jimenez Diaz+® 2° the part of infection inbronchial asthmais
very significant 1n most cases (82 per cent) In a very large proportion of
cases 1ts Influence may be the actual causal factor 1n a lesser proportion
the infection 1s added to other allergenic effects 1its development 15
encouraged by the alterations m structure and reaction of the tissues 1t
comes to holding a prevalent role 1n the activations persistency and
evolution of the asthmatic mamifestations Jimenez Diaz considers the
evolution as presenting three phases 1n the bronchial mucous membranes
subsequently to the rhimo-pharyngeal infections paroxystic phasis
marked by a return to normal following each attack, pathergic phasis
where Forbusom s granulomatous inflammation may be noted rever

sibility of the symptoms bemng no longer observed finally the ultimate

giodermale phasis panied by deep changes fibrnord degener

ation of the collagen system granulomas penartentis nodosa nephritis or
hypertension Such an evolution 1s not unavordable and may be stopped
by an appropriate anti infective treatment (antibiotics and especially
mucrobial vaccines)

b) Infection as a but non preponde factor of the asthmatic
manifestations
Williams and Wilhams of Cardiff * admt that infection of respiratory
tract 15 but one of the numerous stimuli apt to establish the status of
asthmatic diathesis They noted the presence of infectson 1n 55 per cent of
asthma cases which observation allowed them to conclude that the
association 1nfection asthma is not casual It seems to be one of the
determimung factors of the attacks but only 1n the proportion of 14 per
cent of cases that 1s far less than the other sttimuli dust allergy moulds
1 ! shock pregnancy menstruation climate
fatigue Wilhiams and Williams do not regard the wmfection of the air
as holding a preponderant part in asthma
Rackemann® # clams that the infections of the respiratory tract
either pnmary or secondary are significant in intrinsic asthma but
that one cannot decide whether they are properly a direct aggravating

cause or an effect among the physical causes (depletion) and the emo-
tional psychosomatic causes

<) Infection of the upper air passages as a factor of bronchial infection
superadded to allergy

That 55 the opmnion expressed 1n U S A by Rinkel and Randolph % who

consider the problem of infectson as neghgible once the allergres from

food and nhalated substances were treated In France Jacqueln and

Chait ¥ observed as many improvements as negative results and aggrava

tions in the course of treatment of 45 patients who had been operated on
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from polypt smusites or who had experntenced punctures and cauter
zations which demonstrates that there 1s not in all cases a causal
connection between nasal mfection and asthma J Sclafer * had the
same opuon

Exstence of bronchial supennfection 1n the asthmatic children and
1n nveterate asthmatics under the of d d fe
of the upper resprratory tract 1s wellknown and needs no further ex
planation here They constitute an episodic complication or a state of
nveteracy which from the fact of their being anterror to or assoctated
with asthma should not be considered a primary cause Besides 1t 1s
well known that acute infections with high fever of the tonsils sinus
yuddle ear may mduce the same r of asthmatic festation
as do acute infections of the lung for instance pneumoma But here
do intervene other ‘stress phenomena which may account for this effect

Considermg the diversity of opmions on so complex a question
one 15 led to assume that there 1s some process of interreaction between
the rhino naso pharyngeal 1nfe and the 1ons of asthma

IV POSSIBLE MODES OF ACTION OF THE INFECTION IN ASTHMA

a) Nasal irritatinve thorn
This 1s an assumption commonly put forward simce 1t was formulated
by Bezangon and De Jong * 1n respect with asthmogeruc pulmonary scle
rosis It has been stated that the changes 1n the nasal region were enough
to discharge the mamfestations of bronchial asthma i potentral
asthmatics As held by Leroux % the notion of irntativenasal thorn has
been 1ll interpreted For discharging an attack of asthma a mere passive
stenosts of the nose due to infection 1s not enough a deep lesson of the
mucosa 1s necessary (oedematous ethmotd and 1ts ending 1 polyposis

nflammatory reactions of the same type as the underlying asthma)

Rebattn and Mounierkuhn at the 11th Congress of Mont Dore1*
together with a number of other Congressists have confirmed the diffi

culties 1n 1nterpreting such a process We think for our part that most
of nasal polyposes 1n the asthmatic are wittnesses and not causatrve
factors of asthma

The role of the endobronchial microbial thorn as mamtained by

focal tnfection of the upper respiratory tract 1s put forth by Harbe 8 3
Kourilskhy ® Frouchtman ?5 Haibe ® was the first to call attention to
the importance of nasal and pulmenary mnfections mn the past history
of the asthmatics They would leave a chromic infection whose respons

1ble organisms would srrtate the ends of the corresponding nerves and
would sensitize the body to therr touns on an asthma predisposing
terran - According to Hasbe® the microbral nasal thorn would be
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due to staphylococcus and the bronchial thorn to streptococcus
Kounlsky 2 postulates that the irritative thorn 1s actually and materally
constituted by the endobronchial infection nfective involvement of the
deep layer where the glands are situated as well in recent as in long
standing asthma The mfection plays a determining or revivifying role
As for Frouchtman  the same circumscribed changes of the endo
bronch: (sometimes latent therefore overlooked) maintain a condition
of bronchial wrmtability Descending supermnfections of the rhino
pharynx provoke by reflex action local or remote bronchial spasms
Such mfecttons obligatorlly promote inflammatory phenomena by
bacteral allergy

b) General microbial allergy
Some authors suggest the possibility of a general process of microbial
allergy the allergens ongmating from a focus of the upper tract
Previously held by Cooke 2 Brown 3° Walker % Thomas 4 Swine
ford ¢ 43 the assumption of bacterial allergy was mamtained by
Jimenez Diaz ? and his pupils of whom Surinyach %! at the last Euro
pean Congress of Allergy Infection on the basis of a dysreactive
constitutional disposition promotes the allergic reaction of the respira
tory mucosa which develops from the state of transient acute oedema
to the non reversible state of inflammation From companson with hus
own observations on malignant abacterial endocarditis Jimenez Diaz
suggests that the lesion of the vessels and connective tissue 1s the con
sequence of the toxic effect of certam proteic fractions abnormal m
quantity and quality as found i the plasma subsequently to the repeated
aggressions of the bactenal allergens Among Enghsh authors Frank
land *° Harley * postulate the existence of an allergy specific to the
organisms of the focal infection This reaction would occur 1n relation
to the nucleoproteins and carbohydrates originating from the disinte
gration of the bactena conveyed by the blood into the sensitized territory
Stevens 2 postulates a process of bactenal allergy n the genests of
those asthma paroxysms which appears in children during a second
phnsis following a chiling On the one band the asthmatic mam
festatrons follow in frequency and intensity a curve parallel to that of
the seasonal fluctuations of bactena 1n the upper tract (maximal pertod
from September to Apnl) On the other hand the degree of cutaneous
susceptibility to the nucleoproteins of these bacteria mncreases and
decreases m a parallel fashion Stevens observed mn those allergies by
mucrobial sensitization & type of urticanial reactions the threshold of
which varies 1/10—10 to 1/10—4 nnormalchildren or i those subjects
with only seasonal infectsons the reaction 1s always erythematous or of 2
delayed type the cuti positivity threshold of which rsalways below 10—4



INFECTION OF THE UPPER RESPIRATORY TRACT 235

©) Acute infe of the resp ry tract as an date factor to
asthma

Spouitch % suggests that 1n addition to cases of sensitization to microbial
allergens there are cases where bactenia act as factors encouraging the
allergic or mucrobial allergic process ( descending bronchitis opening the
door to the penetration of exogenous allergens) Out of the infection
pertods the same subjects exposed to the same allergens do not feel any
asthmatic disturbance when they were cured from their infection the
asthma does not recur Other authors (Harley) * admutted that a focal
nfection may lower the threshold of the respiratory mucosa to the
allergens brought 1 by the blood stream (bacterial) or by allergic load
(Duchame) &

d) Infections of the upper tract as mtrinsic factors of asthma
Chobot * 3 Bivings * Stevens ¥ ponted out 1n children the frequency
of asthma manifestations just concurrent with chillings by acute
bronchio alveolitis leaving or not leaving residua for secondary re infec
tions There 1s 1n this stage no properly called microbal sensitization
and only does the irritability of the mucosa from the infection determe
the obstructive inflammation of the bronchi In a mere advanced stage
the repetition of the mnf L to the predisposition to allergy
or n the presence of the debility of the mucosae  as pomted out by
Flurin * Sergent  produce a certain degree of chromicity in the asth
matic manifestations As claimed by Salen #* % one deals with a vicious
circle allergy predisposing to infection infection predisposing to allergic
manifestations As for Williams and Williams * inflammation does not
exert only a determining action on asthma 1t predisposes to the various
specific or non specific simuli such as wind fog vapour changes n
temperature

In fact the question presents great complexity whichever the patho
genests adopted the main argument as often evoked 1s that the removal
of the mfectious focr of the upper tract and of their remote effects 1s
followed by betterment 1n the asthma condition

Our personal opinion 1s that the shght or obvious mvolvement of the
stnus 1s a constant phenomenon in asthmatics Whether a mere veil was
observed by diaphanoscopy to be unilateral or bitateral or whether the
opacity was more pronounced as confirmed by radiography such aspects
express the presence of oedema and increased serous secretion an
expression of allergic disease of the whole mucosa Stnusal mfection and
its descending extension 1s a trivial process mnduced by retention of the
secrutions due to the swelhng of the MUcosa 1n the cavities One may say
that the trivial 1nfs s an add It 15 not a cause
of the properly called asthma for 1n spite of operations such as punc
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tures dramnage the asthmatic manifestations do persist, as do recur
the rhinopharyngeal tons after a more or less long time

It 15 likely that the acute or dragging infection helps in the drscharge
as suggested by Spoutich % and Harley * or by weakening the tmmu
nologre defences of the system or by allergic load (although the question
of speafic microbral allergy 1s still difficult to demonstrate clinically}

It 1s certan that repeated and chromc imnfecttons with descending
tendency encourage the orgamzation of ectastant and stenosant dis
orders so common n asthmatics 5 % Thus 1s any rhmo microbial
aggression a threat of aggravation and exacerbation of pre exstent
chronic nfection

VI TREATMENT OF RHINO-PHARYNGEAL INFECTIONS IN ASTHMA

We think that therapeutically any dragging infection of the rhino
pharynx should be treated with active but non irmtant medications
free from secondary allergic or vaso motor reactions

Agarnst nasal obstructton (due to nmnor mfection or association of
nfection and allergy) we advise muumal focal cares We disapprove
of the use of galvanocautery or silver nitrate cauterisations applications
or pulverizations of anesthetic or vaso constrictive muxtures such as
Bonatn s muxture nuxture of aromatic sympathomumetic ols We only
advocate spaced nasal mnstill of antik (preferably flurd
vehicles or neutral excipients of Carbowax, vaseline glycenn type)
Instillations, pulverizations or sub mucosal infiltrations of hydrocortt
sone acetate are advisable 1n the cases of full impermeability of the
nasal ventilation Therr efficiency 1s dramatic but transitory Usual cares
mn most cases ameliorate those condittons maintaiming the retention of
the secretrons n the closed cavities By setting up the dramnage of the
catarrh one causes the infection to clear up by itself

In the stage of acute or subacute rhmo pharyngeal infection the use
of antibiotics locally or systermcally 1s indicated The choice of the anti
biotic should be guided most often by the previous test of susceptibility
of the organisms from the rhino pharyngeal secretions to the different
antibiotics We make reserve as regards penicillin owing to its high
allergisant potency Better and durable results may be expected from
sulphamudes but these are more easily tolerated by systemuc route
than by local route

In the cases of purulent simusitis we prefer medical management
decongestive mhalatxons of memhol alcohol atd per cent antibrotics
aerosols (p 1 pi of the
m:\xx]lary and ethmoidal sinuses by Proetz s method
D

pidating surgical inter posure of the maxillary sinus
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with dramnage by nasal counteropening curettage of the ethmoid) should
be dissuaded 1n most cases of swnusttis m asthmatics Relapses after a
certamn length of time are not infrequent Tendency of the asthmatic
evolution towards aggravation 1s more often the rule than generally
believed We also disapprove of the other endo nasal surgical mter
ventions resection of septum luxation and exerests of turbinate etc
Removal of polyp1 1s only indicated 1n the case of big polypt causing a
permanent defect to nasal aeration

Vaccinotherapy withstock vaccne orautovaccine from germs collected
from the sinuses or post nasal spaces ingected by ntradermuc or
subcutaneous route has effected unq d: Prop 1€

out of the infe periods should be performed with
very low doses from 1000 to 100 000 germs per cc because of the hyper
susceptibility of the patients to the bacterra utilized We had the oppor
tunty of using autovaccines durmng infection periods Under these
conditions the dosage had to be far more reduced still the scheme of
utilization betng stmilar to the methods of specific desensitization called
coseasonal

Specific desensitizaton agamst dusts and moulds by neutralizing the
chrome factors of oedema of the rhinopharyngeal mucosa has yrelded
gratifying results which may be compared with those obtamed by
Hansel * &

Lastly the thermal sulfurous cures agamst the infectton Luchon
Cauterets Allevard the cures against the asthmatic terrarn Mont Dore
La Bourboule Sant Honore are prophylactically very beneficial agamst
mfections of the ar passages in asthmatics espectally with the use of
thermal gas

Conclusions

1) Infection of the upper respiratory tract inasthmatic diseases1sa very
frequent phenomenon but its being anterior i time does not mean
necessarily that 1ts role 1s preemunent

2) The 1nfection easily develops owing to the fragility caused by an
increasmg irmtablity of the whole respiratory mucosa of the asthmatic

3) The mfection 1s occasionally a determuning factor but usually an
aggravatmg factor

4) It 1s essential to treat the nasal and sinusal infecttons Medical

15P to surgical pr which are

and may be an aggravating factor of the asthmatic disease

5) Specific treatment of the mucrobral allergy has not yet given con
clusive results in the asthmatic disease
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occastons 1n the case of intrabronchral foreign bodtes and benign and
malignant tumours of the trachea

) It 15 true that 1n this group a clear clinical picture of bronchial
asthma 1s observed but further bronchological examunation shows
anatomic anomalies of the bronchial tree In this case we usually find
anomakes 1n the form of a bronchial cyst or bronchiectases etc

1t 15 still quite uncertain whether the bronchial asthma s caused by
these anomalies or whether the two diseases result from a particular
constitution We hold the view that in cases where anatonuc anomalies
are found an attempt should be made to cure these anatomic anomahes
Such diseases constitute a constant source of danger on account of
recurring infection  haemoptyses etc We observed several cases of
bronchial asthma i conjunction with serious infection of the bronchtal
mucous membrane After treating this infection we usually saw a marked
improvement of the bronchial asthma This 1s quite the opposite of the
assumption that an mfection would produce stress reaction thereby
reducing or removing the bronchospasm We observed 1n a number of
cases that surgical treatment of bronchiectases or bronchual cysts led
to a marked :mprovement or cure of bronchial asthma

SUMMARY

1) It 15 essential that every patient suffering from the serious syndrome
of bronchal asthma should be subjected to a I 1on
A complete examination of bronchial asthma shou]d also include
bronchological exammation as an mportant feature i addition to @
chinical and allergic examunation Lung function examunation 1s also
very mmportant

2) Pseudo asthmatic conditions are frequently observed m bronchral
d S 1n ton with br

3) The clinical prcture of bronchial asthma 1s observed m conjunction
with chronic bronchial infection on the bottom of bronchiectases or
bronchual cysts In this case resection therapy can sometimes give
excellent results not only as regards the removal of the infection but
also the disappearance of bronchial asthma
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Though the surgical treatment of asthma 15 empc we think that we should not
distegard 1t because with this we can obtain a disappesrance of the crises for a
vathes Yong time

e vant to speak here of the extirpation of the second and third parr of dorsat
ganghia o the resection of all the nerves of the plexas hubiarus eveeptthe trunk
of the and of the With the first operation done by
Prof Prslachs we have obtamed some good Jasting results for more than 1 year
with an inveterate asthmatic whose case we could not get improved by any means
The second operation {resectiont of the nerves of the flesus hibarus at fisst unt
lateral later on bdateraf) was done by Dr Margart a thorav surgeon

Thus operation has enabled us {o see easily alt the argans of the area because
they were surmounded by very few adipose tissue

These operationts ase delicate particularly those which are concerned with
the anaesthesia

This angesthesia must be perfect executed with the most modem mstruments
beeawse the bronchial contraction only ceases with great difficulty These patients
are only bronchiat asthoma patients without other lesions (bronchicctasis car
cmoma tuberculosss et )




THERAPY OF EMPHYSEMA
An Abstract
by
N G M ORE

1t 15 very dufficult to give any summanzing article on therapy because
the pont 1n therapy 1s the details of 1ts application and the details of the
situations 1n which the different possibilities have to be applied 1t 1s even
more difficult to discuss the therapy of disease of which the basic me
chanism 1s not understood

The fact that the t of emp has been mncluded 1n ths
symposium on asthma ind that both d are dered more
or less identical

1 am inclined to agree with that point of view It implies that obstruc
tive emphysema 1s a result of bronchial obstruction which 1s 1n the
majornty of cases of asthmatic ongin I would even go further and suggest
that most of the other lung diseases 1 themselves are unable to produce
emphysema

That means that if emphysema 1s met with eg in tuberculosis m
sarcoidosis or in bronchiogenic carcmoma 1t 1s not related to that
disease but 1t 1s the result of an mdependent asthma existing sumul

ly with the tubercul sar or carcmoma *

Thus can only be proven by famuly history and by allergic phenomena
existing with certamty before the disease 1n question

‘Witkop has given some very clear data on sarcoidosis

We have some simular observations in tuberculosis (De Vres)

Distension of the lung does not give the functional pattern of emphy
sema

If the foregoing 1s true every case of emphysema will show

a) a certain degree of asthma

b) a certain degree of 1rreversible anatomical change bemng the
effect of the asthma

We do not know the exact relations between the two components
Sometimes next to these two features which are always present

c) a complicating infection and 1n those cases we are often dealing
with overburdemng of the nght heart cor pulmonale
 We have stressed elscwhere that the situation Is different in socalled ichopathsc bronchicctast s

when we consider the asthma as a causative factor

Tt cannot be excluded that @ simaltaneously exstng asthma alters the course of the disease

n the other groups

In using the term asthma we use 1t inthe broad sense atlergic (7) expiratory embarrassment

on a constitutional base often without clearcut attacks (see Isragls)
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All this means that there 1s 2 flmd transition between asthma and
emphysema Most of all m older age groups where the anatomueal
effects as a rule are more pronounced

As a matter of fact there 15 no sharp distinction between old age
asthma and emphysema although there are cases 1n which the asth
mati factor or the anatomrcal pathology 1s but little pronounced

Therapy
Which are the therapeutic possibiltties of emphysema?

Unless we know the cause of asthma we have no etiological therapy
The conclusion from the foregomg 1s clearly that to a large extent the
therapy of emphysema goes together with the therapy of old age asthma
but even the problem of the therapy of old age asthma would be too
extenstve to treat in a few pages

We therefore will give only a few summarzing remarks mamly 1
relation to our own experiences

Symptomatic treatment
Treatment of complications
A) Infection (which 1s present 1n only a mmonty of the cases although
pattents with emphysema show a strongly marked tendency towards
bronchial infection)

‘We have not to go into details on the antibiotic therapy of nfections
which would be far beyond the scope of this paper We can only point
out that in the chronic 1nf H: phil fl usually 1s
the infecting agent whereas n acute mfections usually preumococct
are found Adequate antibiotic treatment follows from the etrologic
agent and from the sensitiity of that agent towards the antibiotics

1t must be mentioned however that 1 chromg cases most of all m
this older age group the danger of mncrease of asthmatic symptoms
after a successful antibiotic therapy 1s far from mmaginary

Severe even fatal exacerbation of asthma after successful antibiotic
therapy occurs only Ily usually the beneficial local effects of
the therapy are predominent

Th bility of the of severe 1S no Teason to
omut antibiotic therapy but 1t may be a reason for follow up with Acrif
therapy if the asthma 1s more pred t after the

B) Rught heart fatlure—oxygen therapy
A second complication which may need therapy 15 a burdening of tfie
night heart or straightforward night heart failure

In h (upless 1 ! stages) there Js s
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marked hypoxia and therefore there 1s no burdening of the night heart
to a considerable degree

Severe hypoxia i emphysema means 1nfection 1n 99 out of 100 cases
Once 1n a whle a severe asthmatic attack or severe diffuston disturbance
has the same effect

In that case hypoxia calls for oxygen therapy and at the same time
right heart failure 1s impending

In infected cases of emphysema with burdenmg of the lesser circu
lation this type of therapy 1s necessary

1t includes antbiotic therapy as a most important measure and next
symptomatically cardiac stimulant drugs

‘bronchodilators

0,
The latter however may be a dangerous medication 1 depressing the
ventilation It has to be applied with the utmost care and sometimes add:
tional measures (stimulation of the central nervous system or artifical
respiration) are necessary

Treatment regarding the anatonical change

Pneumopemaneum
Literature on this subject 1s confused
P! of duaph s

apparent from function tests

One may visualize that the improvement of the diaphragmatic move
ment 15 counterbalanced by the unfavourable influence on the cheque
valve mechanism which increases its effects when the lung 1s brought
from strongly inspiratory into an expiratory posttion

Our own experience 15 disappointing with once 1n a while a successful
case Barach states that 1n good cases the venous pressure falls on

d of p P

Maybe the choice of patients will be easier if the methods of measuring
the elastic and viscous properties of the lung are simphfied

Our actual experience with these methods 15 too limited to draw any
defimite conclusion

| seen but not

Therapy of the asthmatic factor itself

Anti allergic therapy

Positne skin and inhalation tests are much less frequently seen n
this (older age) type asthma then 1n the younger groups We therefore
think that specific desensitization less often takes part in emphysema
therapy than 1t does mn younger individuals
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Symptomatic drug therapy
Becanse this has been discussed by the other lecturers I think I may
only mention the pomts of mterest for the emphysematous patients

Generally speaking the drug therapy does not differ sigruficantly
from that 1n asthma 1n general

There are however a few excephons

Atropine like substances 1n our expertence give better results mn the
older age groups (with Jess allergy?) than in the young patients (with
pronounced allergy)

Anticholmergic antihistammucs act very favourably tn both groups
The mode of action of amunophylline 1s neither understood 10 young nor
m older age groups

ACTH- Cortisone
Our therapeutie results demonstrate that actx (and Cortisone?) 1s much
more effective 1n older people than in young ones

This 1s m accordance with the fact that strong allergw reactions
cannot be handled with ActH and on the other hand that this type of
allergy 15 uncommon 1n the older patients Dr Ten Cate has given
you a number of examples of the results of ACTH 1n younger and older
patients

If we accept that the development of asthma and emphysema i
older people 1s largely dependant on disturbances of normal pituitary
adrenal reactions (which 1s hypothetical) we can much more easily
understand the good results of AcTH particularly mn this group and at
the same time we can easier accept the fact that as a rule this therapy has
1o be continued once we have started 1t

Fever therapy
S al—typhoid vacein
This 1mplies that this type of ACTH substitute therapy 1s effective once
n 2 while and at the same time that these results are seldom lasting
Some protracted effect 1s met with however 1n a number of cases
(because here the lack of autogenous Cortisone 1s not substituted but
the endogenous production 1s—temporarely—stimulated?)

SUMMARY

Summanizing I may say that from 2 practical pomt of view antibiotic
therapy 15 sometimes useful 1f an infection 15 present It has however
to be hept 1n mind that particularly 1n this group the elimmatton of
the stress due to the infection may be very harmful and even fatal

Desensitization 15 not often used In treatment of emphysema Maybe
1n these cases parts of its result are aspecific (batertal vaccines)
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Pneumoperitonenm has been disappomnting but offers successful
treatment once 1n a while

Symptomatic drugs are useful anticholinergic substances and anti
cholinergic antihistamines have provided useful additional help most
of all 1n the older group Therr effect m the protectron test 15 clearcut

AcTH has 1ts best mdication 1 this group of older people It has to
be continued however 1n an effective dose

Stmulatton of the pituitary adrenal system therefore offers not
seldom temporary benefit

Psychotherapy We have msufficient data 1n this type of treatment
I could not help ntroducing a certam amount of a speculation and
conjecture 1n this paper

I apologize—and I am fully aware of the necessity of domng so—but
1 may add that the approach to therapy of any type of asthma 1s hardly
posstble from a purely factual point of view

I sincerely do hope that thss situation will change as soon as possible
and that our efforts may contnbute to the realizatton of ths area of
asthmatherapy
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TREATMENT OF EMPHYSEMA
by
BOEN SWINNY

The treatment of emphysema falls mto five parts
1) Study of the patient 20 per cent of mod: and ad d emp will
benefit somewhat from the elimination of allergens and/or hyposensitization All
emphysemas deserve allergic savestigation because one cannot tell from hustory or
other observation whether or not allergy might play a part m the individual
under study Inaddition to this study the patient deserves to have careful repeated
studies made of sputum for nfection both by plating and by culture Radio-
graphy and vital capacity studies should be done Vital capacity should be done
both before and after the use of bronchodilator such as suprel as often this
gives us an indrcation of prognosis

2) Bronchial kygiene Thus falls 1uto two parts

a) Keeping the bronchial secretions as thin and watery as possible 1 order
to wash out plugs and tenactous secretion by the use of expectorants Iodides
especially potassium 1odide orally or m combiration with broncho dilators
sefve this purpose

b) keeping the bronchial secretion free of infection by use of vaccines antr
broties oral parenteral or by aerosols the latier are to be preferred as there 15
the additional value of being able to combme the Iiquefying agents such as
Alevatre with a bronchodilator such as 1suprel

3) Drug therapy Bronchodilators such as ephedrine orally or the use of hand
sprays containing epinephrine or 1suprel Decrease m excess body flurds by Diamox
or by digitalts often 1s helpful

4) Physwotherapy Teach the patient deep breathmng exercises especially with
emphasig p! while raising the diaphragma by tig] the belly muscles
Bottle blawing or mtermuttent posttive pressure 15 often helpful Patients i my
experience will not tolerate emphysema belts

5) General health Reduce excessive weight to normal or slightly below normal
Usually prohibiting smoking 1s helpful Watch out for anema because the patient
that has the normal blood count breatbes easter than the one who has a decreased
red count and hemoglobin Focal infections should be cleared up A well balanced
diet with a light evening meal often helps the patient rest better at mght




‘/A CRITICAL REVIEW OF THE STATISTICS OF
ASTHMA THERAPY

b

A HEYMER

The theme of this very Interesting meeting 1s the therapy of asthma
bronchiale The possibilities of the treatment of this 1llness have been
dealt with thoroughly by the individual speakers mn the course of this
meeting They began with a view of the patho physiology of the asth
matie attack and continued with the specific and non specific desensttt
zation the vaccine therapy diet psycho therapy the physical and hor
monal treatment and also the anti mfectious therapy The gentleman
speaking before me has given 2 cnitical view of these kinds of asthma
therapy

Now there remains the task for me being the last speaker, to give @
critical report of the statistics of the success of asthma therapy There
will be not enough time to speak of individual publications not even
to discuss groups of individual kinds of treatments Also I would most
Tikely trouble you too much with this now at the close of this meeting
Therefore I shall take pains to deal with some ponts which are important
for the evaluation of the successful treatment of asthma I think these
points are important for the development of asthma therapy in general
1 shail base my argument mainly on the teaching about the methods of
the therapeutic chinical research of my highly esteemed teacher Paul
Martim

For the evaluatron of the success of asthma therapy the same rules
have to hold basically as for all other discases However we must
admut that there exist espectally great difficulties in the case of asthma
bronchiale Up till recently the chincal preture of asthma bronchiale
was not a very umform one I should like to omut the psychogenic
asthma 1n the following exposition and I should like to centre on the
purely allergic asthma I admut that in all most every climcal prcture
of asthma there are psychogenuc factors and I include the case i which
e g the hmit of tolerance towards allergens has been lowered through
a psychial trauma so much that a genuine allergic asthma ongnates
If one wants to evaluate the therapeutical success of such a chncal
picture in which many factors partly of immense number play a role
one often 15 confronted with insurmountable difficulties One has to
exclude those cases of sickness in which asthma 1s merely a concomutant
symptomas 1t may be the case 1n bronchiectasis silicosts Boeck s sarcoid
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emphysema together with chronic bronchitis ¢t al In the followmg
exposition only the true asthma bronchiale caused by allergy 15 meant
This chinical picture too 15 vanous In one case it appears m the form
of severest attacks n other cases of dysproea which never qute dis
appesrs continues m between the mdivnidual attacks Then thers are
other clinical pictures i which a dry bronchitis continues to exist From
this one will understand that the therap P bal of
too are different 1n each case An evaluatron becomes more difficult
yet 1f other discases are present simultaneously or if ureversible sub
seguent phenomena have appeared e g emphysema or an myury of the
nght heart Martin hed to admut thatatishardly possibletotest a collec
tive group of asthma patients according to the principal of therapeutical
companson The wdnidial panient therefore needs to be observed very
closely dunng the course of his disease in which mdusdual periods of
tus disease are to be compared If the patient 15 willing to stay hospital
1zed over a sufficiently long persod of tume there is the possibdity to
have a prebimunary period of observation a therapeutical observation
and a final obsersation The test 15 of gher value i there 1s the possi
bihty to conduct several pertods of observation and to compare these
"The result of thus study stitl increases 1n value if one succeeds i carrying
through a reversible test with a medicament 1e 1fter gving the meds
cne the symptoms of asthma disappear they reappear after the dis
continvation of the remedy and remain during the giving of a pseudo
remedy they disappear agam at the renewed giving of the genuine
remedy although the patient 1s unaware of this

‘Which migns does asthma bronchiale have that pomnt to a therapeutical
1nfluence? They are rather 3 may be of
mportance There 15 the danger of course that psychogenic influence
play a part i thes The most impresstie sign 15 the asthmatic attack
Hts characteristics are its severeness s repeated appearance and its
more ar fess long mtervals without trouble and symptoms There
eusts a bility of the astt attack objectnely m
regard to uts pathe physiological results which shall be dealt with below
Clinical factors which pomnit to asthma broncheale and us capatiity of
being influenced the-apeutically are the physieal state of the lungs
sith dry bronchiis with phrenoptosis the posstion of inspiration of
the thoras the measurable hmutation of the tespiratory movement of
the costophilia 1 blood and sputum the amount of sputum and its
content of mucus of Charcot Leyden s crystals and of Curschmann s
spurals and wath the forms of asthma caused by infection of the bacterial
flora of the sputum 1ts influence upon the arculation and n severe
cases of cyanosss also Martim thinks that the most wmportant sigas of
asthma bronchiale and of sts severty are the kind of attack and uts
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frequency The requirement for a systematic test of remedies of n
asthma patient 15 an exact continuous registration of symptoms O
Kuhne and H Martint have drawn up a scheme which they call asthma
clock (Fig 1)

One can easily see that such a registration provides us with information
about the remedies which would be useful in each individual case We
have to add however that most of these medicaments act only sympto
matically 1¢ they remove or dimunish those appearances which bring
the cause of the disease to a head These individual observations provide
no basts for conclusions as to asthma patients 1n general For this we
need a tabulation of a large number of sick people which 1s subdivided
nto respective groups and of which we can see the efficiency of such a
remedy The larger the number of patients who are therapeutscally
mfluenced the higher we can evaluate the therapeutical effect of this
remedy One must not overlook the fact that asthma bronchiale 1s the
result of complex processes The climeal prcture which we find m the
asthmatic attack 15 usually the result of allergic reactions which have
developed over a long period of trme up to this chimax If the asthmatic
attacks have occurred for years already changes in the anatomucal
substrate have mostly taken place changes which cannot be expected
to be influenced by ordinary remedies for asthma From this we see
however how difficult the evaluation of a therapeutic success of a
remedy can be Hansen pointed out that one may not expect very much
of a remedy for asthma that a final success can only be effected through
a study of the canses Only this gives reason to expect a healing or
preventing of asthma bronchiale

As was said above formerly we had to rely mostly upon the usual
clnical symptoms in evaluating the success of the treatment of asthma
bronchiale The study of the patho phystological change of respiration
of the asthma patient have now given us several possibilities by means
of which the results of a remedy upon the respiration can be checked
more closely and more objectively A rough approximate estimate al
ready permits a measuring of the apnoea and of the vital capacity More
mformative 1s a study with the aid of pneumotachygraphy We have
tested our patients now for about 20 years by means of Fleisch s pneumo
tachygraph It permuts to find out the respiration typical of asthmatic
patients and also st shows any change during the therapeutic influence
of a med as the foll, g graph ind {Fig 2)

‘We would think a normal of the asth patrent to be due
to a remedy 1f 1t comes to a chance of frequency of the minute volume
of the time of exhalatton of the maximum velocity and also of the
proportion of medium to maximom veloaty That can be seen
the graph




% 1 18 202224 8 3p piMe &

[ FEED
= 540
ars

[ T e 180
H R2Erein gy
T neee

190

t eatme €
R w th
104 ple by

The opan
&bs  ton
w th

28 § Toumasthman
2y | ©on
2

25

15
W Heay cinms att ks on  a fag @t oy ek py
{hlton s by matr win Asthm i1}

B Mag ¢t hgnoteck aat g 4 the py
Win & thmefy ¢ 6y mA tta oy mo1

H
1
T
H
T
:ﬂ aa {1t 25th g y
13
!
i
i
i
1

B ugt we ang the py a5 oy

Fg t
Tat the sbove scheme are registesed the sovere attacks the med um to 5t st sttacks and merely
troubfed breathng They a ¢ 1 gistered for cach day by houts Over 2 pensod of .7 days the
apprarance of the pat ent has been taken down in the tme of p ehim naty observaton du ng
1he pseodo treatment and during the therapy

e P
vy My
e TR e
VAN A A A A
Ry AL VYA,







STATISTICS OF ASTHMA THERAPY 253

Knipping s apparatus 1n 1ts modern form cannot be used in the case
of an attack But often 1t can be used n an interval between attacks
Tt provides us with excellent clues for the figures of the outer and inner
respiration Further methods for the test of the function of the lungs
especially 1n the case of an asthma patient have been dealt with mn a
monograph by Wyss They cover respiratory mechanics alveolar venti
lation and the blood crrculation 1n the lungs The complementaty air
respiratory volume supplemental atr and residual air as well as the
functional residual air during maximum ventdation 1s of importance
For 2 years we have very successfully used Wyss and Hadorn s pneumo-
meter i our chnic The apparatus 1s bandy easy to operate and 1
repeated applications yields results which can easily be compared and
which change in proportion to the betterment of the asthmatic condition
It ought to be used today in asthma research The asthma patient
shows a great decrease of the results of the pneumometer duning the
attack a slighter decrease 1n the latent condition The results constantly
change durning recovery because of therapeutic mfluence Similarly one
can use the Tiffencau test to determine the severity of an asthma case
However the pneumometer 1s used n this case Wyss indrcated methods
as to the determning of the resistance of current m the bronchial system
He also tried to use these m the evaluation of the severity of an asthma
case

During the last years the possibility to get statistics of the success
asthma treatment with new means has become considerably better I
regret to say that they have not been used accordingly by the anthors
who have dealt with this problem In many publications only general
impressions are reported without stating this reason and what kind of
therapeuttcal test had been used The number of those publications which
survive eniticism and from which truly convincing therapeutical con
clusions may be drawn 1s very small For obvious reasons I cannot go
mnto detatls about this The methods of therapeutical mvestigation are
incomplete mn many cases This 1s the reason for preventng us to hear
with final certamty about many remedies mn regard of their therapeutic
effect although they are used daily on thousands of patients What
do we know for instance about the success of the treatment with antt
histamines Daily we read that thetr application promuses assured
success m the case of an asthmatic attack while a number of excellent
researchers (Friebe et al ) doubt any effect at all It would be a rewarding
task to find out whether and how much we help the patient with ant
histammes

Wyss nightly warns us to use new asthma remedies uncritically He
demands they should be examined by way of an exact test of the function
of the lungs He tested and compared aleudsin soluphyline and physto



.

254 HEYMER

logical salt solution 1n aerosol form He found that water or physiological
salt solutton have almost the same good effect as soluphyline which
had been recommended highly untit then in the form of aerosol Al
though many authors already had proved in a number of tests that
theophyllin 1n the form of aerosol 1s neffective 1t 1s recommended agam
and again

Recently a renowned author maintained durnng a discusston that he
could heal 95 per cent of asthma patients through psychotherapy I was
surprsed at this therapeutical optimusm But I began to understand it
a little when I realized that this statement was not supported by con
vincing therapeutical investigations According to Martim however
these should be demanded for the psychosomatic medicine and also
for the psychotherapy of asthma bronchiale
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THE RELATION BETWEEN THE POLLEN FOUND
IN THE SURROUNDINGS OF THE PATIENTS
AND HIS ASTHMATIC CRISES

by
R ALEMANY VALL

Dunng thirteen months we examued the pollen found daily (24 h)
the air of Barcelona collected 1n the Durham apparatus exposed on the
terrace of the Munucipal Hospital of Nra Sra de la Esperanza where the
allergy service 15 established We have analysed a pollen coloured with
fushina solution and examuned it 1n 1ts smallest details after being fully
famultar with the pollen collected direct from a hundred different botan
cal species We have also studied meteorologic conditions having 1n
fluenwe on the deposit of pollen together with local and regional botan:
cal data morning rams clogged this deposit the afternoon and evening
rams had a much lower effect 1n this respect Relative atmosphenic
humidity was the lowest between 1 am and 2 p m—these were the
hours where the largest quantities of pollen were dispersed here was a
much larger number of poliens considered allergenic 1 March April
and May months 1n which athmospheric hamudity remamed persistently
the lowest

‘This preliminary study helped us to know the mucroclimate of poliinoss
patients (24 h or8am upto4pm or4pm upto10pm or9h
next day)

Thus we succeeded n finding at times by means of the Durham appa
satus the pollen resp ble for the cond such as the Chenopod:
(about 28 ¢clements) from8a m upto4pm onafoursquare centimeter
surface of exposed slide  the pollen of Tia argentea abundant on the
shdes and proceeding from neighbouring plants on days when some
patients had asthmatic crises the pollen of Phifolaca divica 1n summer
and at the beginning of autumn the pollen of Paretarta officimalis
from 400 elements up to 10 1n four square centimeters of shide exposed
near the plants where the patients lived and according to their blooming
times Far from these surroundings 1n town far from these plants the
urticaceous plants did not reach a pollenproduction of 10 gramns per
45 cm 10 May The gramuneous plants had up to 20 pollens per 4 5q
¢m m Barcelona even in the central parts of the city 1 which no
gramineous plants seemed to exist where however we have found Pog
annia and Mulum multiflorum

The pollen of Platanus ortentaks found by us from 100 grams to 2000
i3]
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grams per 4 sq cm (Montserrat) according to surroundings less abun
dant or abundant with these plants

We have seen that there was a certarn relation between cnses and the
quantity of pollen the crises occurred near the places where these
plants were plentiful except perhaps the gramineous

Barcelona has perhaps on account of its general geographic con
ditions protection agamst winds relatively igh temperature and
highly varymng humudity more pollens and spores of fungi on the
exposed slides than places farther away from Barcelona having an open
field more frequent winds of greater intensity and larger number of
plants none of which are l‘requemly found 1 Barcelona

We have ded to fication of the spores found
on the shides according to their sizes forms and colours even if such
classification would forcibly remain imperfect of the origm of the spores
We think that such an onientation would be sufficient for the physician

1) The Ascomicet1 2) The Macrdsporum type 3) The Alternana type
4)’1'th" p 5) The Tel p 6) The Henulth

i d

porium
rum S| 7) Hormodendrum and Cladospo-

rium 8) Large non classtﬁable spores 9) Small non classifiable spores
Round the end of spring summer and autumn there was a much
larger quantity of spores than 1n winter there were many days when

we found 30 40 and more spores and on the other hand relatnely
few pollens




SPECIFIC TREATMENT OF ASTHMA

by
R ALEMANY VALL

The treatment by pollen 1s quite efficient at the early stages of the patho
logic condition these stages are counted by seasonal years when only
conjunctivitis or rhinitis are present Later when asthma appears —also
of pollmic origin, although the whole picture may disappear spectally
m those sensttive to gramineous plants mn those who are sensitive to
other pollens a more or less seasonally evident rhimtis may remain
present 1n spite of a specific treatment

In Barcelona we have patients sensitive to gramineous plants whose
symptoms disappear even 1n the course of the same season 1f they are
then subjected to the treatment but do not appear during the season
1f the preseasonal treatment has been followed

Patients sensttive to platanes suffer from rhinitts and asthma 1mprove
by the treatment although generally not quite so much as 1s the case
with those sensitive to gramuneous plants this occurs also i those
sensittve to Parietania officinalis  of which many cases may be seen on
the Medsterranea Coast this depends on the larger diffusion of pollen
m the local ambient air of the patient 1n proportion to neighbourmg
plants When there 1s a large quantity of pollent present the treatment
may even give less effects

We adnunuster mjections on alternate days or one every week or two
weeks from one tenth to ten parts of 100—10000 umts for cc This
specificity 1s the clearest and most evident of all allergic affections
Cutaneous reactions remain posttive even out of season—these reactions
to certain pollens will reoccur even years afterward n patients without
any crisis or very slightly affected (Parietaria) Those sensitive to cheno
podizm album respond very weil to the treatment We found this pollen
not only at the beginning of autumn but also in summer spring and
even 1 winter

We have not seen pollinosis crises only appeartng during the might
wehave seen however might crises in patients suffering from daily crises
we havehardly seenany potten 1n the houses of the patients and found a
little at mght on the shdes

We saw cases sensitive to the pollens of Cosmos Aster Gladiolos
Daisies etc 1n flonsts showing large cutaneous reactions and even
focal reacttons by simple scanfication with pollen above them We
do not advise a desensitizing treatment for these patients hwing in
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contact with these plants and whose crises begin already i June

Those sensitive to both pollen and dust when the latter 1s wide
spread 1n the ambrent arr of the patient but only in months of intenstve
pollen formation specially i Parietaria (Aprnl May or May June)
must be treated only with pollen not with dust when these two months
have passed the dust does not act any more although pollinos:s crises
may occur, less intensively, on account of there being less pollen

We have not often scen patients sensitive to hars these always
1mprove under treatment provided that the ambient air 1s not too full of
hairs In our service of allergy in the Medical School the separation of
varrous flour proteins was obtamned (proteose globuline ghadine and
wheat gluteine alse albumun and rye globuline) which have been
admunistered as dragnostic and therapeutic means for asthmatic bakers
we have even obtamed pseudopodic reactions wmn them, i general
p and globuline were those sub which reacted most but
the therapeutic results were relatively poor




THE USE OF GOLD SALTS IN BRONCHIAL ASTHMA®*

by
LINOG BUSINCO

A considerable number of sersous difficulties prevent the formation of a
glear pathogene pictuze of bronchal asthma This rdiness wihuch at first
was mterpreted as a sumple on of hyp y 1 the
bronchual area now appears to be domunated by a group of factors
not all of which have been evaluated with any degree of precision
Among those elements winch accompany the simple allergic sttuation
we must fake mto consideration the pervous dystoma the diathesis
{he airculatory disorder sn the puimonary area etc At wmes these
pathogenic factors sum up with varving intensity one i regard to
another or they mterfere creatng a pathogensc backgr d
tothevsual clinseal tions of the dysp Ths un
certain situatton engenders 1o practice the difficulty of controlng
bronchial asthma with efficacions and decisive therapies

For several years among other medicmes for the treatment of bron
chial asthma we have been using @ compositson of gold salts (gold
b de and tetra b with rodme  arsemse and quinine
(am49) Ad orally this compound has Iy given a good
percentage of favourable results Out of 80 patients treated up untl the
present ttme we ¢an show cures or notable smprovements in 60 per cent
slight improvement 1 20 per cent and 20 per cent of faslures The therapy
15 wathout d ity and fi ly has given surprising results
evenn severe cases Rascher Rieder Froesch Oehl Stembacher Kiem
sorge and other authors have reported simufar results The favourable
actvity of gold salts on bronchial asthma has also been observed by
Dudan Brunel Cans Jacquelin etc 1t 15 Ikely that thus depends at least
in part on an activity of the gold salts on the histrocytes operating as
genctic antibodies  As well as being located 1 the germunating centres of
the Iymphod organs these histiocytes are also to be fouad near the walls
of the ¢apiflanies so that they are readily accessible to the gold salts In
support of this interpretation ss the fact that duning therapy with gold
salts we have been able to observe contemporaneotsly with the clinical
smprovement a decrease n the rate of the gamma globuhms which are
known to be vectors of anubodies This decrease may very probably be
attnbuted 10 a lessened genetic activity on the part of the hustiocytes
damaged or disturbed by the gold salts When the proportion of ants
bodies 15 eather absent or reduced the hyperergic reaction would thus
be elumunated or at Jeast mitigated

Tnstrtute of Med cal Semciofogy of the Utiversity of Rome




THE FREQUENCY OF BRONCHIAL INFECTION IN
ASTHMA AND DESCRIPTION OF A METHOD FOR
STERILE REMOVAL OF BRONCHIAL SECRETION*

by
HELGE COLLDAHI,

When bronchial secretion 1s drawn up through a bronchoscope con
tamination with throat bactenia often occurs

If bronchial secretion was collected by wmntroducing a sterile catheter
through a tracheal tube after intravenous marcosis with Evipan and
Scoline no contamination occurred 1 90 per cent of examuned cases

With the last mentioned investigational techmc 1t could be shown
that astbmatic patients when Bsr 1s not elevated do not have bronchial
fection oftener than patients with healthy lungs

Further 1t could be shown that patients with mucopurulent sputum
often have no bronchial mfection The appearance of sputum which
1n these cases 1s often rich 1n eosmofilic leucocytes 1s due mn all proba
bility to the ailergic reaction 1n the bronchi

In the investigated material bronchial infection occurred mn about
25 per cent of the asthmatic patients

As thus subject was recently published 1 detail in Acta Allergologica VIII 163 1955 by
SvEN BERGMAN Hrice CoLipamt and ERic NiLsson only a short summary 1s given here



PORTUGUESE CRENOTHERAFPY IN ASTHMA
AND ALLERGIC DISEASES

by
MARIO DAMAS MORA

This address pretends only to call attention to the advantages of creno-
therapeutic treatment as an adjuvant of anti allergic therapy and to
remund you that Portugal 13 rich 1n rmuneral waters with properties
simular to many others all over the world

By allergy 15 meant—according to Messuu 1 the etymological sense
of the word—any and every modification of the reactivity of the organ
1sm, including both the increase and the dimmution of the reactive
state and therefore anaphylaxss atopy (Coca) 1diosyncrasy phylaxis
and even acquired immumty (Billard)

How did thus conception of allergy arse”

The result of Pasteur s work which confirmed the notion of the body
accustomung itself to bactena and therr toxins and thereby warding off
the danger of 2 future mvaston on a large scale remunds one of the old
story of King Mithridates, who feaning to be potsoned used to take
mymmum doses of possons daily 1 order to become mmunized against
them Hence the centurtes old term muthridatism for the phenomenon
vertfied by the end of last century and later on corroborated by the
utilization on a large scale of sera and vaccines as a more efficacious
means of guarding agamnst various diseases

‘With the same 1dea 1 mund Prince Albert I of Monaco being very
keen on marine brology engaged two French biologists Charles Ruchet
and Paul Portier to find out the effect of repeated doses of poison from
a manne ammal Physaha (commonly called the galley or manne
lung ) on antmals in the laboratory which he had mstalled 1n hus yacht
Princess Alice IT

On returning to the laboratory of the Faculty of Medicine of Paris
the two mvestigators replaced the Physalia by Actinea a sea anemone
the posonous extract of which, actmotoxin came to be used mn the
mmanity expenments

A dog — called Neptune 1n memory of the two scientssts sea voyages
—was jected with 005 cc of actmotoxn per kg bodywerght on
January 14 1902 An hour after this myection the anumal was perfectly fit
Four days later the same dose was repeated with 1dentical result The
ammal kept perfectly bright until February 10 healthy happy
active with a glossy coat —thus the report of the Academy of Medicine
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On the latter day—write the two scientists—at 2 o clock 1n the after
noon we myected 0 12 cc of the toxm per kg bodywerght This at once
produced vormiting defective action tremors of the front legs The dog
lay down on one side completely lost consciousness and died half an
hour later suffocated under the mfluence of this injection which given
for the first time 1n this percentage to another unsensitized dog pro
voked only some sneezing and 1tching

These facts—they contmue—removed all doubt we rght yet have
had not only are animals repeatedly mjected with weak doses of
toxmns not immunized relatively to those injected for the first time
they even appear to have been sensitized

This newly discovered phenomenon we call anaphylax:s Its revelation
to a scientific world until then blindly credulous of the 1dea of small
doses of serum or vaccines immumizing the orgamsm completely altered
the existing axiomatic notions and constituted as Arnault Tzanck
declared one of the most notable milestones 1n modern medical science

Ruchet s and Portier s communtcation was followed by subsequent
resounding confirmation Thus Arthus discovered that the anaphylactic
shock can be provoked by a simple trivial mjection of serum that
mtradermic injection of this serum can set up a kind of phlegmon—true
Iocal anaphylaxis (phenomenon of Arthus) and Nicolle in 1906 verified
that 1f one prepares an ammal with a first injectton and 1njects 1ts
blood 1nto another non prepared ammal the latter i 1ts turn becomes
sensitive to a second mjection

On the basis of these experiments Von Pirquet explamed that the
human body when m contact with any substance (dust chemical
products foods micro orgamisms etc) may under certamn circum
stances react i a different way from the habitual one and that this
sensihivity may onginate the disease He called the sensitizing substance
Allergen and the mutation 1 the orgamic reactions Allergia

Once this phenomenon was verified there occurred an entire series
of surprises Sanarelll mm 1924 prepared a rabbit with a non lethal
myection of some microbe The followng day he injected another
mcrobial substance harmless to any non prepared ammal and
the rabbit died after a few hours with congestton and general haemor
thage completely unrelated to the injected products! Why? This reaction
15 iexplicable Whether general or local 1t will only occur with a short
space of time between the two injections 1e not more than 72 hours
for otherwise nothing happens It has moreover nothing to do with
the anaphylaxis problem for 1ts effect 15 much more rapid and 1t 15
not related to any specific substance neither 1s 1t transmytted as Nicolle
did when moculating the blood of 2 prepared ammal into a new ammal
Neither 1s 1t an allergy properly speaking when we refer to the sub-
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stances employed for we can provoke a particular different sensitiveness
with each of them

But what 1s beyond doubt 1s that this h bearsa
to that of certamn infectrous diseases it man e g measles scarlet fever
smallpox etc

In 1928 Schwartzman reports another fact After ijection of a
mucrobial filtered solution mto a rabbit s gastric wall followed on the
next day by an intravenous injection of the same product haemorrhage
and necrosis of the local tissues set 1n at the point of the first puncture
And this result 1s constant in any organ if 1t 15 prepared i the same
manper?

Nevertheless this apparent expermmental sumplicity 1s varable 10
accordance with heredity chimate food etc of the ammals as 1s re
ported by Sulzberger at the Rockefeller Institute of New York at the
¢lmic of the great 1 Karl Land: The foll story
13 1nteresting 1n this connexton

About the year 1927 after this reaction of sensitaty to atoxic
products had been vertfied by Jadassohn and others Sulzberger declares
that Landsteiner was unable to obtan the same results with hus guinea
pigs despite all the resources of his marvellous faboratories The Euro-
Pean scientists thereupon offered to teach the Amencans the exact
techmique used 1n Breslau and Zunich, after making sure that the guinea
Pigs used were 1dentical m size weight and colour Notwithstandmg
all their efforts however and great disapporntment the experuments
faled which made Land: and hus btful of the truth
about the experiments reported by the Europeans For almost 4 years
after this dozens of experiments were made on gunea pigs which were
sensttive 1t Europe but indifferent i the United States!

At long last the conclusion was arrived at that to produce the re
qurred sensitivity 1t 1s necessary to mclude the vartous factors mentroned
above 1¢ heredity food clmate products utilized etc in a mixture
of elements lacking any defined ¢xplanation and henceforth vaguely
termed wdiosyncrasy or 1n Bard s denomunation personal susceptibility

The strange senstizing substance which we call antigen or allergen
provokes the app of a sub: contrary to the antibody at
the level of the Ine cell The conflict antigen antibody 15 frequently
accompanied by a hstarmune discharge 2 kind of organic toxin which
represents what we call i theory the allergic reaction Hence the
application of anti lustamiume medicines which by neutralizng the
organtc histamin subdue the reaction

In reality however the human diathests goes beyond the rescarches
of investigators and therr theones however well imagined they may be
So we sacrifice the existence of allergre individuals to these very anti-
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histaminics and other allergics to any substance on a level with any
and every organ—and this Justifies us 1n affirming that allergy 15 an
ntegral part of human pathology

New horizons are thus opened up to the physician 1n the truest sense
of the expresston The mdividual patent 1s an organic whole his
reactions in the face of an mfirmity may sometimes assume the aspect
of alocal affection, but they concern the entire orgamsm which responds
all according to the mamfestations of the disease, with especial charac
teristics

Tt was on this basis that Selye the wellknown endocrinologst created
fis concept of stress a combmation of aggressivity and reactions of
defense with a corresponding state of general adaptation with its 1n
crease or decrease of the secretions 1n the three phases of the morbid
process reaction of alarm period of resistance and state of exhaustion
followed by death

Each patient 15 a case apart because each one 15 the bearer of his
own personal sensitivity and allergy as we have seen 18 a reaction
of the entire orgamism agamnst anything—objects chemicals vapour
light temperature smells dust fabrics—in short half of the entire
mmuhen This reaction of the mdividual 15 completely independent of the
product that may provoke it Its mtensity and particular type are of so
hittle consequence that my dear friend the late spectalist Arnault Tzanck
called this pt { pathol.

The conception of allergy has completely modified the notion existing
until recently of a disease confined to an organ or group of organs
We now consider the entire living field m which the reaction causes
the whole organism beyond the visible clintcal lesion to intervene after
adpenod of time during which the sensitivity ested without our knowl
edge

Thete 1s the case for example of the surgeon (referred to by Lenche)
who one day during an operation pricked his finger through a rubber
glove Bemng an incident of no 1mportance 1t was forgotten until the
surgeon noticed that whenever he did any manual work the phalanx
of the pricked finger would go hot and cold for some mnutes per day
Some months later he happened to It 1t rather hard aganst some
solid surface and noticed an 1ntense redness followed the next day by
an abscess with pus at the very point of the original puncture!

Another case 1s that of « woodman who during the war was shot
1 the arm The alterattons of the injured nerves were convemently
treated and the man was able to resume his normal life without any
trouble whatsoever But one day ten years later, while sawing a tree
—his usual daily job—he suddenly felt a persistent pan precisely
affecting the nerves formerly hit! For ten years this man had forgotten
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the accident but his tissues his orgamusm had remembered and re
munded um!

There 15 also the very interesting story told recently by Louis Delmas
m La médieneltotale about the old alpist who for seventy one years
had moved about without any pamnful symptom fatigue or hmpmng
although he had a deformed hnee that had been treated at the age of
eight and whach after all these years without any apparent cause has
set up an enormous extremely painful haemarthrosis to remund him
of the old alteration of the articular surfaces

How many similar cases have we doctors not seen passing through
our g rooms? Do al m the nervous circuits complex
cause the organism to react at a distance under a pathologtcal 1nflux
of the moment?

Disease—as Tzanck agamn affirms—is a story that cannot be told by
bits neither i space duration or evolution This axiomatic notion
revolutionary 1n the seremity of Pasteurian medicine of the begmning
of this century confirms the essence of the theottes expressed by my
dear regretted friend Auguste Lumiere theonies which he expounded
50 modestly n his book La maladie cette grande inconnue

Havmng ap the allergic ph from
sensitivity one readily understands the reason for the mnfluence of
ctenotherapy in the treatment of affections of this nature The antt
allergic properties of mmeral water act 1n a complex manner not only
locally on the organ treated but also by favourning organic dismtoxic
ation modifying the predisposition esther hereditary or acquired and
favourable to the occurrence of allergic manifestations Without a truly
specific action  whether curative or expenmental it 15 unguestionable
that there 15 an advantage 1n the adjuvant apphication of crenotherapy
for the resolution of the morbid factors whether general or local

For Doerr Jadassohn Diedey Berger Hansen and others affections

areallergic only when the of an antigen body reaction can
beproved Butsince this frequently eludes the best methods of mvestiga

tion we have to consider the affections whose anamnesis and climical
observation show the characteristics of allergy and give way to the
Tespective treatment Let us then classify them according to the ortho

doxy of the prowesses

a) Purely allergic affe They h 1 normally
by a senceous exanthema or m the form of polyarthritic perturba
tions myalgia oedema etc alimentary and medicinal allergies
urticaria 2! otic oedema v or rhinitis hay  fever
:nt"onehxal asthma mugraine Ménitres disease eczema ncuroderma

itis  etc

b) Aff with an 1nfl; y allergic factor or an allergico
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snfectious one as glomerulonephntis endomyocarditts, polyarthrts
tuberculosis etc

¢) Affections mn which the existence of an allergic factor can be
recogmzed the pregnancy toxwcoses sclerosis in plaques, gout gastritis
gastro enteritis colitis neuritis etc

The allergens or antigens may be classified as follows
1) Exogenous allergens those which penetrate the organism from out

side
2) Endogenous allergens elaborated by the orgamism 1tself or by bac-
teria existing 1n 1t (focal infections)
3) Allergens of mvasion depostted by parasites on or 1nto the orgamsm
4) Physical factors cold heat light pressure etc
The exogenous allergens are subdivided thus
a) Allergens by inhalation pollen of plants dust various powders efc
b) Allergens by mgestion foods (mulk eggs fish strawberries tomatoes
artichokes etc) and medicines (bromides 10dine salicy
lates barbiturates sulphones compounds of thiouracil
Javel water paraphemleudiamunes alkaloids)

¢) Allergens by contact Products of vegetable or ammal origin that
come 1nto contact with the skin or the mucosa, e g horse
hair silks nylons cosmetics rubber etc

d) Allergens by mjection pemcillin streptomycm the poison from the
bee s sting of from spiders or bed bugs This group alse
mcludes the sera and the Rhesus factor

When prescibing a hydrommneral treatment for an allergic patient

1t 15 necessary to obtain the best results to establish exactly the nature

of the affection the constitutional ground to be modified and the

correct application to be used It 1s 1gnorance of these factors that 15

nearly always responsible for the lack of success which both disheartens

the patient and discredits the waters!

Another aspect to be borne i mind 1s that the water cures should
never be applied during an acute period of allergic crises but only
the mntervals In the former periods crenotherapy 1s usually badly toler-
ated with exacerbation of the syndrome because of the local and
general reacuvity normally provoked by the waters at the beginmng
of their bemng used

Vanious hypotheses have been put forward for the application of
muneral waters to allergic affecttons Thus Billard 1n 1913 tested the
ant1 anaphylactic effect of the bicarbonated chlorated carbogaseous and
arsenical waters of Royat i France by sensitizing a laboratory ammal
with horse serum and treating at daily for three wecks with subcutaneous
jections of water test After some time had passed he venfied by a
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new of serum the har of this
to another non desensitized test ammal

The same results were also arnved at by Flurin and Armengaud
with the sulphurous waters of Canterets, by Pernin and Abel with the
bicarbonated sulpho-calcic water of Vittel and by our countrymen
Feltciano Guimaraes and Gouveia with the sulphocalcic waters of
Cuna However the latest mnvesugations appear to confirm the hypo

1 as compared

thesis that crenotherapy effects a dification 1 the b 1 and
neuro endocrinous system and does not act directly on the allergtc
sensizing element which expl the 1 results ot d m

clinrcal practice from waters of different muneral compositton and
concentration Thus sulphurous waters find a wide apphcation n certamn
forms of allergic disease particularly 1n bronchial asthma mn rheuma
tism and in certain dermatoses thanks to therr antiphlogistic actton
and their trophic and protective effect on the mucous membrane as
well as bemng a reconstituent equilibrator of the endocrine neuro vege
tative system and of the metabolism of carbohydrates in addition to
the specific role which they perform in the activity of the hepatic cell
and the consequent modification of the constitutional system

Of this nature are our waters of Vizela Taipas Caldas da Saude
Canavezas Moledo do Aregos S George Entreos Rios S Pedro do
Sul Felguerra Manteigas the S Paulo baths at Lisbon among the
sulphurous sodium waters and Caldas da Rainha among the sulphurous
calte waters They are used by way of cutaneous mmmersion baths
by way of direct mhalations and from the patients milieu through the
Tespiratory organs by ingestion in the form of drinks 1n gemto urinary
diseases by irrigation and by subaquatic enteroclysis

The chlorated sodum waters are admunistered 1n vartous forms e
gastrically on an empty stomach when they are mdicated m allergic
€ases connected with gastro entero hepatic dysfunctions They also act
on the orgamc metabolism by their general disintoxicant action by
means of baths inhalations pulverizations etc This group includes
the waters of Cucos Estor! Termas Salgades Batalha St Martha
Castelo de Vide etc

The alkaline waters of the group called bicarbonated alkalne earthy
bicarbonated sulpko alkaline and bicarbonated earthy sulpho alkaline
are admumistered by baths nh: etc A ding to
Several authors they act on allergic mamfestations connected with
entero hepatic disorders and on those of a gouty onigin In view of
their calaigerous content their efficacy 1s notable as dwuretic antiphlo
8stic remineralizing and sympaticothropic agents Of this group the
waters of Pedras Salgadas Vidago and Salus Chaves Mongao and
Monchlque are predomnantly sodium bicarbonated those of Melgaco
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and Moura are calcium bicarbonated those of Curia and Monte Reat
sulpho calcic The chlorated bicarbonated carbo gaseous waters are
bemng used with magmficent results in the treatment of bronchial
asthma m inhalations They act on the nasal mucus and as an ant
congestive on the bronchial tubes This group includes especially the
famous French waters of Mont Dore and Royat

The radio active waters have a beneficent action on allergies of a
neuro-vegetative and hormonal ongin as modifiers of the orgamc
diathesis This group includes the waters of Abrunhosa Alcafache
S Geml Urgeinga Luso and Curra whose radioactivity generally
exceeds the 2 millimucrocuries per htre 1¢ the rate demanded by Violle
in his Actualites d hydrologe et cimatologie médicales for a mineral
water to be called radio active

The hydromuneral waters mentioned above, which are effective 1n
modifying the orgamic diathesis are much favoured 1n our country
the Gerez ones are especially worth mention being hyposalime they
contain a very high percentage of sodium fluonide which makes them
unnvalled 1 their kind all over Europe

Apart from the hydromuneral factor proper one should also bear
1n mund the need for a satisfactory cimate and for pure air, free from
allergizing factors

Summarizing we may affirm that

1) Crenotherapy by its disintowcant action and as a modifier of
the humoral and neuro vegetative system 1s a treatment of great value
as a complement to a rational ant: allergic therapy

2) It should never be employed durng a period of acute allergic crsis

3) To ensure 1ts favourable result 1n allergic patients there should be
perfect co operation and synchromzation between the allergist and the
hydrologist so that the nature of the affection can be correctly dragnosed
the constitutional system to be modified can be determined and the
night application decided upon

4) Portugal by wvirtue of its hydro mineral wealth can nval any
country 1n this respect there only remains the necessity of creating —as
1 have been advocating for a long time-—Centres of research and treat
ment of asthma and allergic diseases where specralists may work and
improve their techmique of armving at an exact diagnosis and the right
apphication of remedies
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LUG WORM (ARENICOLA) SENSITIVITY

by
A W FRANKLAND

The lug worm or lob worm (Arenicola marina) 1s a common worm found
living 1n the sand between tide marks on the sea shore Tt 1s often used 1
sea fishing as a bait The following 1s an account of a patient who
developed a sensitwvity to lug worm

The patient was a man of 52 years, who had fished with lug worms
since he was a boy His occupation was a porter in London but twice
a week he went down to the coast to fish on his half day holiday In 1954
he noticed that when he went to fish at Hastings the same evening he
developed asthma He was free at all other times One day he decided
to fish at a new place and he chose Dover He was pleased to find that he
was free of asthma after fishing there He then remembered that he had
only used mackeral fish heads at Dover as bait He tried thus bait at
Hastings but caught no fish and also for the first time after fishung there
had no asthma The next time using lug worms at Hastings he agamn
developed asthma He also found that 1f he went to Dover and fished
with lug worms he developed asthma there too

He was sent to me as a patient who stated that lug worms caused
asthma and so far as he knew nothing else Further questioning brought
to light the fact that when threading the worm on the fish hook he had
recently noticed an wrntation of hus fingers An extract of lug worms was
prepared A hundred known allergic patients were tested with the
extract Nine of them gave a doubtful (4) positive response The
patient gave a defimte (+4--) positive response All other skin tests to
common allergens were negative He has been advised to give up using
lug worms as bait

The nterest 1n this sensitivity which has not been described previously
1s more 1n the possible manner of absorption of the sensitizing antigen
The worms were kept 1n a tin The only contact with the very moist
worms was when he threaded the fish hooks Apparently 1t was during
this time that the lug worm was m some way absorbed This produced
a local urticana of the fingers and asthma



STATUS ASTHMATICUS IN THE PATIENT S HOME*
by
M J GUTMANN

May I ask you to depart mn your smunds for a whie from your well
equipped and smoothly functioning chnic or hospstal where a mere
glance at your assistant will rouse the Iatter to action and where your
accompanysng nurse can read your wishes in your eyes and evecutes
them mmpliitly Imagwe yourself 1 & private home of rather modest
standing surrounded by the more or less excited members of the patient s
famidy The treating physictan who had asked you to come over is
absent and all you know from him 1s the diagnosis of status asthmaticus
which he mentioned on the phone

In whatever condition the patient be he 15 not capable to furnish
any information and you must fall back entirely on your own faculties
of perception on your discerning eye your keen ear your tappmng
finger sometimes even your sharp nose and eventually on your own
experiences

Remember that of all the methods appropriate in hospital but few
are apphcable here Whereas every available assistant widens the scope
of your therapeutic possibilities while you are all on your own you can
only do one thing at a time 11 those serious situations that we are gomng
to discuss the sequence of the steps you are gomg to undertake may
Drove of the greatest sometimes even of decisive sigmificance—there
fore—first things first You will be wise if you ask all but one of those
Present to Jeave the room and to prepare some boiling hot water at
once—for reasons which will presently become apparent Such request
will moreover reconcile them for having been ordered out as they
€an now busy themselves with something for the patient s benefit

Situation I Patient 1s unconscious

€ condition 1s sertous and seems endangenng the patient s ife—but
there 13 hope—so at least you should tell the farmly

The patrent 1s reported to have been unconscious for some short time
only He s cold and clammy, 1n deep cyanosts his pulse 1s Just palpable
and rapid respiration 1s slowed down and failing and you think that
this 15 the end One glance will tell you that during the past hours the
patent has recerved numerous adrenalin mjcctions perhaps he even
admunustered them fumsell judgmng from the synnge and the empty

From Consultant 1n Allergy a collection of practical expericnce
18
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ampoules that are scattered around and from the red and swollen spots
onhistighs They are the preferred place for self admimistered injections
unskilfully executed with part of the adrenalin remaining mn the skin
and simulating adrenalin resistance a subject we shall return to presently
You mught also find inhalation apparatus  for adrenalin or aleudrin
(suprel) or may be one of those dangerous electric acrosol sprayers
which can be operated any time without effort and without control and
which are therefore frequently overapplied
At this point you must not waste time It 1s true, we know that such
states of unconsciousness of anoxerma will sometimes pass spontane
ously within a few seconds but 1f they persist for more than one minute
swift action 1s imperative Do not let yourself be deceived nto despair
of futility nor should you heap indiscriminately medicines thinking that
while matters are too far gone to be upset any more you can just only
win 1f anything
Three things demand your immedsate attention respiration heat and
flud supply Remove the pillows from beneath the patients head
until you have him flat on hus back and startstraight away withthe Res
piration by pressure on the diaphragma a procedure with which you
should techmcally be well familiarized Clasping the patient s abdomen
below the nibs between both your outstretched hands you press the
mtestine upwards thus dniving air out of the rigid thorax and repeat
this movement rthythmically for some time As soon as the first deep
breath surges up at least quo ad vitam the situation has been largely
‘brought under control
Once respiration 1s established you can rub in the above mentioned
Adrenalin depots  as we may call them now thus introducing appre
ciable dosis of adrenalin nto the blood stream Let us remember that
until now the patient could not be left alone so we had no opportunity
to prepare an mjection even before doing so we better clean his throat
with a mounted swab such as should always be ready m our emergency
outfit
Meanwhile we may have managed with the family helpmng to place
hot water bottles around the patient and to feed him some hot tea with
glucose (that we brought along) At this stage 1t depends on circumstances
and suhjcct to ones experience whether to try mjecting intravenously
or small {i d doses of subcutaneous adrenalin
I hae repeatedly witnessed in such conditions 2 marked motor unrest
1n patients just coming round out of the unconscious state It was then
mnpossible to get in an intravenous ijection whereas a subcutaneous
one met with no difficulty adhering to the principle of small repeated
doses of 0 1—02~03cc every other while until the attack 1s broken
(though I myself have at no time even remotely approached such doses
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as E A Brown (Boston) recently described a case of an asthmatic
attach after aspim where 1t took 6 hours and almost 40 cc epmephrine
to pull the patient out of this attack (each mmute 01 cc subcutan)
It 1s 1mperative that the physician not leave the patient before he 1s
safely out of the attack 1n case the doctor 1s urgently bound to leave
he should have a colleague take over

What should on no account be given 1n situations such as these are
big single doses of epinephrine never mtravenous nor ever intracardral
no morphme or the like and no antthistamunes emeties be given no
sooner that the patient has been restored to full consciousness

St II The asth with orthop
The patient 1s conscious but unable to breath except i the upnght
posture deeply exhausted and gasping for arr cyanotic The family
report that until a few mmnutes ago he was breathing so noisy that he
could be heard 1n all rooms that he had quietened down now and you
can see they take this as a sign of improvement

One glance at the patient wall suffice to inform you that this 1s a false
interpretation and a dangerous one as pomnfed out by Leon Ungers
statement (J A M 4 150 562 Oct 11 1952) It s better to have a nossy
patient than one who 1s quiet and unable to expectorate Here 15 your
first task to make the patient noisy again The patient 1s likely to lean
over a table or chair he s bathed i sweat and highly anxious You
will hardly have a chance there to apply diaphragmatsc resprration
nor will you be able to get 1 an 1v injection the patient bemng so
ogudly persistent his peculiar posture that even moving us hand for
immersion into hot water will prove impracticable This latter procedure
by the way 1s often surpnisingly successful and can be applied to the
feet as well possibly with the ard of the famly

If intravenous injection 1s possible I prefer ammophyllin alone or
composite with 1 gr sodium 10dide slowly mntroduced Sometime add1
tion of papaverin 1s badly tolerated whereas morphme may even cause
fatal calamity A small dose of dolestine (pethidine) of 25— 50 mgm
wil relieve many patients provided tolerance for this drug has been
Previously asserted we mvariable give 1t in combmation with epine
phrine even i cases which are reputably resistant to epiephrine
Sumbarly the antit while bronchial asthma by
Just their dessicating action which we try to avoid yet emhance the
efficacy of epmephrme This seerns to be due to the antthistammics
neutralizing the hustamune outpour whuch tends to mhubit the adrenalin
thus leaving the latter free to act

Excellent results are often achieved by inhalating of 1suprel (iso
drenal) through a simple apparatus with a mask Whereas the mask 1
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essential electric operation of the apparatus 1s not and the simple
device can be convensently added to the rest of the emergency equip
ment taken along for action against asthma The broncht often respond
to these means when they do not longer react to adrenahme

Tt 15 amazing to behold the rehef the patient experiences after the
first expectoration as he can recline again from his standing or sitting
posttion In order to replace the flds that the organism has lost and
replenish hiver glycogen from the hberal admuustration of adrenalin
warm and sweet drinks are indicated at the earliest possible time

For the prevention of immediate relapse ACTH gel 1s at present the
drug of chotce and should be given whenever 1t 1s not contra indicated
for some other reason At times fever therapy will secure the desired
end Obwviously certain circumstances must be duly considered 1 treating
the asthmatic state such as 1nfancy gravidity hyperthyroiism high
blood pressure etc

In the somewhat mopportune condittons prevailing mn the patients
home you will do well to choose the direct approach Try anything to
make your patient caugh up and besides supplymg warmth 1n every
possible manner hold on to 10dine amimnophylline and epinephrine

Situation HI The asthmatic physician in the asthmatic state
Theoretically at least treatment of the asthmatic physician should be
gmded by much the same principles as that of any other patient Actual
ly however deviations occur which may easily prove detrimental to the
colleague s wellfate My own results at treating colleagues are not
markedly worse then those attamned with ordmary patients for two
reasons Nowadays laymen are fairly well acquainted with the nature
of their afflictions and mn a general way the means by which they can
be cured they are lacking however judgement as to the different
possibilities presented by each particular case Physicians usually fail
similarly when therr own condition as sufferers has to be evaluated
and they tend either to exaggerate or else to underestimate their case
The greatest danger 1s to be found n overdosage of drugs and poly
pragmasy particularly m status asthmaticus

Suppose you are called to look after an elderly colleague of say
50— 60 years of age Be sure to find him at the electric inhalator con
tauung a new and even more concentrated imhalant than those in general
use hitherto Here agun empty ampoules bear witness to quantities of
adrenalin having been injected already as well as mtramuscular amno
phyllin Your patient gasps for air 13 restless blue red in the face and
you can see the vewns on his forehead pulsating wildly He craves for
more mjections or whatever remedy to grant hum relef and relaxation
To watch him suffer 15 quite a strain on your own nerves You remember
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he had a coronary occlusion some years ago and you feel a strong urge
to Jet him have some morphine or something of the kind Now do not
Iet yourself 1n on this Temptation for polypragmasy 1s strongest on such
occastons If on the other hand you rapidly survey the situation critt
cally it will occur to you how pale he was after that last adrenalin
mjection how even now he still trembles that pressure 1s high 1n the
hardened tortuous blood vessels and that every new mjection can only
aggrevate his condition At this point a shot of Jummal will go far way
n putting your patient at ease 1f you can manage to perform a vene
section with some assistant s help a blood letting of 300 cc will be most
beneficial As soon as everything 1s more tranquil and you have the
patient rechming you are out of the worst and can then institute further
therapy either with fractionated epinephrine injections or anything else
All thss will take some time and you will find the restrve and impatrent
features of your colleague make way to a more complacent expression
You may put up placidly with his reproaches that you should have
acted more rapidly had you given i to your first mood under the
crcumstances you would may have done a lot of harm

One colleague who was very cross with me for refusing um morphine
at a critical stage called in another colleague a few weeks later who
gave hum what he demanded so emphatically He may well have paid for
thus with his life when he expired some hours afterwards No effort must
be saved to impress the patient with the inportance of preventing sub
sequent attacks Unfortunately your endeavours of systematic therapy
are often undone by the application of all sorts of new and unwarranted
means and methods

Where their own health 15 concerned physicians lack disenminauon
as else they should know that most of the newly recommended methods
disappear from the hiterature within a few years and that new improved
drugs are not granted permussion to advertise in the medical press
Each one of us knows plenty of such mnstances

The proper d therapeutic with colleagues should be
carefully observed since otherwise they are liable to turn harmful
agents through wilful correction

Luckily—and 1n order that justice be duly pronounced—there are
many suffering colleagues whose co operation greatly alleviates our work
and enables us to score successes which can not be secured with the
average patient




PROBLEMS OF INVESTIGATION IN ASTHMA

A comparison between the results of experimental studies on
animals and chrcal studies to gamn a better msight into the
pathogenesis and climcal picture of bronchial asthma

by
GOTTERIED HOLLER

In reading this paper I mtend to bnefly review what I have previously
written on the subject as well as a detailed study now in the press to be
published 1n the Acta Neurovegetativa This study 1s mainly based on
the results of experzmental investigations by J Kracht and Ius associates
as well as those of earlier studies by others on The control of the secre
tion of thyrotrophic and adrenocorticotrophic hormone  with speciat
reference to thyrotoxicosts of emotional origin the results having been
compared with those of personal studies on cases of human bronchal
asthma The working hypothesis based on these data 1s chiefly intended
to afford a better insight mnto the pathogenesis of bronchual asthma
1 which the disturbed correlation between the endocrine glands pro
bably plays the most important part

To begin with the fact cannot be overlooked that allergic diseases
civilized countries all over the world are increasing to such an extent
that to day they have frequently come to be end: Of these d
bronchial asthma being the most distressing and troublesome of these
forms of illness which sooner or later results in incapacity for work and
wnvalidism 1n the great majonty of cases deserves special attention By
my calculation there are about 15 000 patients with asthma in Austna

I need hardly draw attention to the fact that an infinite number of
lwing and inammate substances having the character of allergens are
constantly mnvading our orgamism from the outside world and that an
equal number of allergens may develop endogenously from a wide
vanety of lesions to our own cells and tissues which then produce auto-
antibodtes giving nise to conditions of allergic and hyperergic reactivity
so that they come to be the most important factors in the pathogenests
of various forms of disease and especially :n bronchial asthma

A case i pont 15 drug allergy about the most common cause of
which s the excessive use of perucillin and 1n which all kinds of con
drtsons of allergic and hyperergic reactivity ranging from the muldest to
the most severe forms (including anaphylactic shock, penartentts no-
dosa allergic artentis thrombo-angntis dermatitis e bron
chial asthma and other allergic d lassified to-day as coll
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diseases i view of their common pathogenesis) are seen to occur My
head nurse who untdl that time had never shown symptoms of allergy
and whose familial Tustory was negative was often present 1n rooms
where pemcillin was being inhaled as an aerosol Bewng obviously
predisposed 1n this regard she was sensitized to the fungus denivative
which T have found to be a highly effective allergenic extract especially
when used n inhalation therapy Initially thts resulted in allergie
bronchitis which my assistant believed to be due to infectton wrongly
deaidiny, to treat this condition with halation of penicillin aerosols

Even the first inhalation of 100 000 U of penicillin was followed by the
appearance of typical bronchial asthma This was subsequently asso

crated with perioral dermatitis (tnvolving those areas of the skin which
had been covered by the breathing mask) stomatitis and glossitis An
attempt at desensitization by intradermal injection of a very small dose
of pemetllin (1000 U ) resulted 1n extremely severe anaphylactic shoch

The patient s ife was saved but she continued to be highly sensitive
to pemicdhin In addition the clincal picture of this patient was charac

tenized by the fact that for years after the event the 24 hours urinary
elimmnation of 17 ketosteroids failed to exceed the low level of approxt

mately 6 mgm (the physiological level in women 15 about 10 mym ) This
was mterpreted by me as evidence of hypofunction of the adrenals,
another symptom being the eosimnophiha of the blood In addition,
dysprotemaemia an ncrease 1 the number of v globulins m the serum
as revealed by electropk and an d erythrocyte sedimen

tation rate furnished evidence of hyperplasia of the reticulo-endothehal
system concerned in metabolism

The case of my head nurse has 1ts counterpart in the guinea pig
sensitized by njections of chick albumen which always immediately
has an attack of asthma and dies from anaphylactic shock 1n an atmos
phere charged with aerosols of chick albumen When sufficient doses
of cortisone or ACTH are tjected into this ammal which 1s susceptible
to anaphylaxis after 1t has been sensitized with chick albumen 1t will
always survive the chich albumen gerosol Likewise admunustration of
cortisone and (with certain exceptions to be discussed later) also that
of Acty will result i the disappearance of any form of bronchial
asthma (even the most severe type of status asthmaticus)

With my associates, I have studied the data reported in the literature
and I was able to determine 2 dtrtmshed uninary elimunation of 17
Ketosterords mn the resting state 1 about one third of my patients with
asthma (the decrease always being most marked following severe attacks)
The Thorn test revealed the deficiency of the pituitary adrenocortical
system (or impaired function of the adrenal cortex) 1n the other two-
thirds In my opinion 1t 1S this hypofunction of the adrenal cortex
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(or of the entire diencephaloprtwitary adrenocortical system) which
frequently 1s hereditary that predisposes the patient to bronchual asthma
One of the vanous functions of this general defence mechanism 1s to
keep the production of antibodies and the attachment of antibodtes to
cells within switable physiological imits by cortisone (gluco corticord)
the hormone secreted by the normally functroning adrenal cortex so
that undesirable antigen antibody reactions will be prevented When
thus mechanism 1s unable to do so as too little cortisone 1s available
the 1nvaston of the body by allergens caustng excesstve production of
antibodies and attachment of antibodies to cells (sensitization) wll
1mevitably result mn a condition of allergic and hypergic reactiity When
the same allergen again enters the body which chuefly occurs via the
lung 1n bronchial asthma this results in antigen antibody reacttons in
the bronchial mucosa An allergic mflammatory reaction marked by
tumefaction and increased secretion fiom the mucosa sets mn Finally
the stricture of the broncht 15 increased by a reflex spasm of the bron
chial muscles (attack of asthma)

As stated previously this conditton may be controlled by treatment
with cortisone (substitution therapy bronchual asthma as a disease of
adaptation 1n the sense of Selye) whereas 1t can only be controlled by
ActH when sufficient cortisone 1s still available 1n the adrenals 1ts
secretion being induced by thus artificral stress caused by ACTH

Even the earhier literature published about twenty years ago refers
to the fact that a number of disturbances of endocrine correlation may be
detected 1n bronchial asthma Hyperthyroidism being one of the most
important of these disorders I shall briefly review this condition The
great majonty of my patients with asthma showed increased basal
metabolism (the increase bemg very marked as much as over 80 per cent
n some cases) Surpnsingly the respiratory curve showed sympathico-
tropic charactenistics (naturally in the intervals between attacks and
when certain measures were taken to control the amount of supple
mental air 1 the lungs) There are several facts but particularly the
mcreased specific dynamic action of foods (especially meat) observed
m my cases which provide evidence suggesting that the increased
oxidation m this case 15 pnimanly mduced by the metabolism centre
mn the d phalon which ly results in impairment
of the function of certain endocrine glands Obviously the gland most
likely to be involved 1s the thyroid 1t 1s the chief regulator of metabolism
and 1mpairment of 1ts function 1s most likely to give nise to a marked
deviation of the resprratory curve The basal metabolic rate mn acute
attacks of asthma status asthmaticus and spastic bronchitis does not
afford any nd as to the of the p of oxida
tion Therefore basal metabolism was only determned when vital
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capacity had attained a level of at least 2500 1n women and 3000 in men

The study of cases 1n human subjects has shown that exophthalmic
gottre 1s characterized by hypofunction of the adrenal cortex to the pomt
of atrophy and from expertmental studies on ammals 1t 1s known that
an ncreased secretion of thyrotropin and thyroxine (implying predomu
nance of the diencephalic pitustary thyroid system over the dien
cephalie piturtary adrenocortical system) such as may eg be induced
by emotional impulses (emottonal hyperthryroidism in wild rabbsts)
results tn more or less marked imhibition of the secretton of cortico
trophin (acTst) and cortisone as well as retrograde changes of the adrenal
cortex In my opinton this disturbance of the synergy between the two
mechanisms  the diencephalic pituitary thyroid system which responds
to specific stress and the d phalic pituitary ad: tical system
which responds to a wide varety of impulses occurs mn bronchial
asthma to the detriment of the latter system The primary cause of this
disturbance may be either hypofunction of the adrenal cortex or hyper
function of the thyrord So far 1t has been impossible to sharply differ
entiate these two types of pathogenesis of bronchial asthma mto a
thyrotoxic and an asthentc form I shall merely pomnt out the fact that
treat 1n cases of bronchial asthma st 3 dingly high basal
metabolic rates (over 50 per cent will only be successful when very large
doses of cortisone and ACTH are admuustered In addition 1t 15 of 1m
portance to know that admumstration of antithyroid drugs which
suppress the production of thyroxine i the thyroid which results m
increased secretion of thyrotropmn from the antenior pitwitary and in
turn disturbs the balance to the detriment of the actu will aggravate
the asthma On the other hand 10dine which has always been useful
1n the treatment of bronchial asthma will restore the normal function
of the thyrord This mhibits the secretion of thyrotropin some degree
of synergy between the two hormones 1s achieved and the patient will
feel relieved

This was the only thing I wished to say regarding my studies on the
role of the endocrine glands controlled by the autonomuc nervous
System 1 bronchial asthma The nervous portion shows the known
Symptoms of dystona of the autonomuc nervous system (impaurment
fnervous control) resulting in vagotoma in the regton of the bronchial
tree Nervous and humoral prowesses interact the disturbed correlation
Dbetween the endocrine glands causes abnormal reactivity of the autono
MIC nervous system extending from the centre as far as the peniphery
2and this 1n turn further impairs the hormonal and therefore the humoral
Metabolic processes (the physico chenustry of our organism) This
Condition may be corrected to some extent by treatment with neuro
tropie drugs (sympathommetic and vagolytic agents) and also as has
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been shown by experience by psychotherapy so that a conditton ranging
from more or less transient relief to suppresston of the asthma may be
obtamned This 15 not the only result however for this period 1s also
marked by a decrease of the number of changes in intermediate meta
bolism a typical feature of severe bronchial asthma When used cor
rectly neurotropic drugs and methods accordingly show favourable
effects 1dentical to those obtanable by cortisone and ACTH, as stated
previously although mn this case the effects will be more persistent and
more marked There 15 no objection to combining the two methods
with a view to obtamning the best possible results In my experience
admmstration of neurotropic drugs will be even more effective m
bronchial asthma when 1t 15 combined with substitution therapy con
sisting 1n admunstration of cortisone

The antigen anttbody reactions (chemucal transformations) occurnng
1n these cases of umpaired metabolism are not only dependent upon
the condition of the endocrine glands but are also controlled by the
autonomic nervous system When the mesencephalon of an ammal
susceptible to anaphylaxss 1s blocked (e g by cutting the cervical spinal
cord or by deep anaesthesta) the classical method of sensitization by
injections of chick albumen will fail When chick albumen 1s injected
nto an ammal already sensitized thus will result 1n fatal anaphylactic
shock To prevent this the peripheral portion of the autonomic nervous
system must be paralyzed This experiment shows that once 1t has
started an allergic mechanism cannot be arrested by the autonomic
nervous centre 1n the diencephalon and that antigen antibody reactions
are 1n the last resort induced by the nerve endings of the autonomic
nervous system 1ts intramural syncytium

Hibernation (: h or ad ton of morphine bemng less
reliable) may be used to obtan the transient disappearance of the
condition of allergic and hyperergic reactivity in cases of asthma
Apoplexy put a definite end to the resptratory disturbance of a woman
who had been affected with bronchial asthma for a period lasting
several decades On the other hand the study of the literature shows
that as I have observed myself 1n some cases head njuries {concussion
of the brain) and cerebral lesions due to infection (following encepha
litis) may be followed by the appearance of bronchial asthma The
subjects nvolved are und dly predisposed ndivid (d
of the pituitary adrenocortical system) 1n whom an impulse ansing
from the nervous portion of the autonomic nervous system increases
the hypofunction of the adrenal cortex which has been obscured up
to that point and converts 1t 1nto a clinical picture with the assistance
of a temporary allergic reactron I am bearing tn mind the fact that
these cases are nitially ch 1zed by the app of a situational
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thyr {Selye) corresp with the 1 thyrotoxicosts
of the wild rabbit so that the adrenal msufficiency 1s pnmanly induced
or increased by a specific stress actmng on the thyroid The above sug
gests that this type of disease 1s a thyrotoxic form of bronchial asthma
The increased basal metabolism observed 1n 3 personal cases provides
ewdence supporting the theory of a situational orgamc disease pre
dispostng the patient to an allergic reactton (broncheal asthma) by
impatrment of the pituitary adsenocortical system Hereditary factors
were probably involved 1n only one woman whose mother was also
affected with asthma

The chinical picture of bronchial asthma (as a collagen disease) m
cludes symptoms of hyperplasia of the reticulo-endothelral system con
cerned 1n metabolism  such as cosinophilia of the blood (demonstrable
only 1n the bone marrow in some cases) an increase of the number of
plasma cells 1n the blood or bone marrow removed by sternal puncture
dysprotemnaemia an increase 1n the number of v globulins in the serum
an d erythrocyte sed rate etc This hyperplasia of
the reticulo-endothelial tissue plays a part in the pathogenests for
antibodies are mamly produced 1n the cells of the reticulo endothelral
tissue and not the crculating antibodies but those attached to the
eells are active Therefore the most rational method would be to reduce
the fixation of antibodses to cells by saturating the reticulo endothelral
tissue with stored substances and disturbmg 1t This view 1s supported
to some extent by the result obtained 1n treatment with nitrogen mustard
whith reduced the seventy of the clinwal picture m some cases of
bronchral asthma Once agamn the results of expermmental studies on
anmals afford a better nsight into the conditions prevailing m these
cases My associates Hammerl and Mullest injected thorotrast imnto
gumea pigs with chich t ly re injection
or inhalation of a chick albumen aerosol failed to induce anaphylaxis
m any of the ammals to whom the radwactive substance had been
admirustered The same result was obtainable with radioactive gold
It 15 1ntended to try and treat patients with asthma with a radroactive
substance having a small half Iife

In cases of soil dust asthma the form of asthma with which 1n my
experience the greater part of the patients in Austria 1s affected 1t 1s
very useful especially mn the case of children to transfer the patients to
Places situated at an altitude of over 1500 m above sea fevel where
favourable climatic and weather conditions prevail as sol allergens are
absent 1n these areas A stay at theso altitudes continued over several
months or years will result in the disappe trance of the disease In view
of the large number of patients with asthma 1t 18 & matter for the
Public health services to take tho necessary measures and found estab
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lishments for a large number of individuals Excellent results have
been obtamed in the Alpime Childrens Sanatonum Neuegg near
Obladss (in the west of North Tyrol) in Austria Adults who fail to find
relief 1n the very modern spas wn Gleichenberg Ischl and Bad Hall
as they encounter soil allergens to which they are susceptible I send
to the places Zerfauss and Hochzerfauss (in the west of North Tyrol)
to the Gorlitze (in Caninthia) St Jakob in Deffreggental (Red Cross
establishment) etc whch are free from allergens and have a favourable
climate

Lirerature
HOLLER G Acta neurovegetativa Vol T 1954 p 1—2 Acta neurovegetatina 13 1956 p 2—3



TREATMENT OF BRONCHIAL ASTHMA
by
JULIO A MORETTI

Methods of treatment may be divided mto methods used to control
attacks preventive and curative measures used to prevent attacks m the
future the elimination of specific agents as well as predisposing or con
tributing causes  methods wiich modify allergic reactions symptomatic
medical treatment

HOW TO CONTROL ATTACKS
Admimstration of small doses of a 1 per 1000 solution of adrenalin not
exceeding 0 05 ml per jection An effective method 15 to give doses of
002 ml every 3—5 munutes leaving the needle m place When 1t 1s
advisable to prolong the actton of the adrenalin a deep subcutaneous
myection of one half—1 ml of an oily solution 1s given One should be
able to detect the first symptoms of intolerance to the drug such as
chulls, tachycardia palprtations etc so that 1t may be withdrawn and
replaced by other drugs When 1 per cent adrenalin 1s adminstered by
aerosol the atomizer should be placed between the Iips with the mouth
half open and the patient made to wnhale deeply as each jet of spray 15
thrown Atomization 1s obtained by powdered norisodrine or theophy!
line The secretions are flmdified by sprays of 5 per cent ammonum
chloride Sublingual admimstration of 10—15 drops of a 1 per 1000
solution of adrenalin 1s useful

Adrenalin should never be mjected too close to the surface as its
ischaemuc action may give rise to scabs Particular care should be ob
served 1n the treatment of hypertensive subjects and the blood pressure
should be determined after each njection

Treatment with supposttories or mjections of ammophyllin results m
mental stimulation has an action on the «ardiovascular system and m
creases the secretion of urine The aqueous solution used 1n sntravenous
Injections vares from 2040 per cent no more than 040 g should be
given per dose twice or thrice daily Intramuscular admunistration 1s
pamnful Theophylhn or amnophyilin may be used alone or combined
Wi bital or

lzlk':'ei\gl:eftmw:t‘h ephedrenc consists 1 the administration of 005 g
thrice daily Tn view of its congestive action particular care should be
taken mn treating elderly subjects with hypcrlrop};y of the prostate as 1t
may cause retentton of urine Dysmenorrhoea and nervous dusturbances

may also be observed
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Magnesium sulphate has 2 marked bronchodilative effect 10 ml of 2
10 per cent solution are mjected mtravenously Also 4 ml of a 50 per
cent solution may be mjected mntramuscularly
Subcutaneous mjections of —1 ml of a 1 per 1000 solution of atro
pine produce paralysis of the vagal nerve endings The same can be sard
of belladonna
Despite their antisspasmodic effects atropme and other dertvatives are
characterized by the fact that they dry up the bronchial secretions so
that expectoration already difficult 1s obstructed to an even further
extent
Antihistamunics are not very effective in asthma We believe them to be
effective mn cases of allergic asthma without complications Antihusta
minics are not only useful from the therapeutic but also from the
diagnostic pomt of view as we can be sure that the asthma 1s due to
allergy when they are effective
Coramine 5 ml 1mjected imtravenously
Novocaine or Procaine 1 per cent solution injected mtravenously
Ephedrin and Phenobarbutal
50 per cent Glucose solution Injected mtravenously
Bronchial asprration with lavage of the bronchial tree by a physio
logic saline solution
CO, 15 used to ehmunate accumulated matter mn solutions of 5— 10 per
cent with 90—95 per cent of O It should be used nith care n cases of
heart failure It must not be used mn pulmonary haemorrhages severe
emphysema acute pleurisy and hypotension
Insulin shock therapy stimulates the production of adrenaline by the
adrenals
Preumoperitoneum elevates the diaphragm In addition 1t has a
stimulating effect on the nervous system and reflexes (300-~900m! ofO)
Lumbar puncture a few ml of cerebrospinal fluid are removed the
action of this procedure 1s obscure
Surgical sympathetic block
Instllations of 10dine (hipiodol)
Potassium 10dide increases the secretion of urine and causes elimna
tion of sodium retentton of which aggravates the condition of patients
with asthma The mgestion of chlorides 15 diminished ()

HOW TO TREAT STATUS ASTHMATICUS

‘When the above methods of treatment have faled the following drugs
areemployed 1ml of ether per kg body weight with an equal quantity
of o1l adminstered rectally by a thin tube To induce sleep 1t should be
admunistered within 20 minutes and to induce semi anaesthesta within
1—2 hours The dose may be repeated every 6—8 hours



TREATMENT OF BRONCHIAL ASTHMA 287

To avaid environmental factors and arr borne allergens the patient
should be hosprtalized 1n an atmosphere free of allergens

Oxygen alone or oxygen with helium m a proportion of 80 20

It 13 advisable to place the patient on a water diet for some time to
ehmrmate food allergens Laxatives per rectum should be given to remove
food and other allergens

Intravenous 1njections of a 1 per 1000 phystologic saline or 1sotome
glucose solution of adrenalin should be given

Cases of status asthmaticus associated with hypotension tachycardia
and precordial pamn should be treated with xanthine dervatives 050 g
of theobromune thrice daily phyll caffeine especially m
Jections

Treatment with morphine is contramndicated as 1t may cause death by
whibition of the cough reflex and by reducing the exciability of the
Iespiration centre

Intravenous mjectrons of 100 ml of a 50 per cent glucose solution with
05 mi of a 1 per 1000 soluton of adrenaline

One litre of an 1sotonic glucose or physiologic saline solution care
fully mixed with 1—2 m] of a 1 per 1000 solution of adrenaln the
iyection should never be completed withn less than one hour

Of the 1 per 1000 solution of adrenaline 1—2m! dduted 10 trmes
may be mnjected mtravenously and very slowly the mjections being dis
continued on the appearance of pallor tremors perspiration headache
of dyspnoea

Bronchoscopie aspiration 1s indicated m cases 1 which expectoration
s difficult An average dose of 20 mg of ACTH 1s injected mtramuscularly
every 6 hours for 48 hours when the patient shows an improvement
after this yme the doses are progressively decreased A total dose of
400-500 mg may be admumstered Smaller doses may be injected
Intravenously

The mitial dose of cortisone should be 200 mg daily preferably ad
ministered orally the dose being decreased subsequently while obser
ving the course of the disease The patient should be placed on a switable
diet An ssotonse glucose solution should be used for dehydration
10003000 m! bemg admunistered 1 24 hours

The sodium content of the body decreases 1n the event of vomiting
Marked g or profuse exp 1on with phystol
saline solution 1s indicated 1n these cases and when the blood volume
continues to decrease plasma should be admmstered to prevent hypo
Proteinacmm  Especial treatment is indicated when dehydration 1s
accompamed by the excessive usc of sedatives as otherwise the patient
may die

Hy popotassaena results from admnstration of excesstve quantities of
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glucose solution and epinephrine The normal K content of the blood
vares from 16 to 22 mgm When the concentration 1s 4 mgm  respiration
1s weak when 1t 1s 3 mgm breathing 1s laboured and when 1t has
diminished to 25 mgm dysphagra and paralysis associated with
characteristic changes 1n the electrocardiogram (prolonged P—R mter
val lowering of the S—T segments and fant T wave) are observed

Treatment conststs in administration of 3 g of potassium chioride or
potassium citrate every 3 hours 6 doses bemg given per 24 hours The
diet should contain large quantities of potassium chicken oats and
orange juice

Actdosis caused by vomuting or malnutrition 1s treated with sodum
lactate plasma or physiologic salme solutions

Alkalosis 1s hardly ever observed in attacks of asthma It 1s due to
excessive expectoration This condition 1s treated with adminstration of
1 g of sodium biphosphate every 3 hours or glucose given orally or
1ntravenous njections of dextrose

Hjypoprotenaenua gives nise to the following symptoms loss of weight
dryness of the skin and tongue subcutaneous oedema It 1s treated with
plasma and wnyections of amuno acids combined with glucose and plasma

Supervision of the general condition and admumstration of vitamins 1s
essential

The 1nhalants causing the attack should be elinunated

Abstraction of 400— 500 m! of blood 1s useful tn some cases of asthma
with cardiac complications or hypertension

PREVENTIVE TREATMENT
‘When one or both parents are allergic the children should be closely
observed with a view to detecting possible symptoms of allergy such s
cyclic vomiting vomiting and diarrhoea following the ingestion of
certam foods urticana and infantile eczema

Duning pregnancy women should be warned not to eat excessive
quantities of food or foods known to be hughly allergenic as sensitizatton
of the foetus has been shown to occur via the placenta

Marriages of allergic individuals are not advisable and 1f they marry
they should avord having chuldren as heredity has been shown to play a
decisive part 1n allergtc condittons

It 1s essential to start treatment as early as possible as soon as the
first symptoms of asthmatic crisis have been detected The patients
should be shown how to give themselves injections of adrenaline as
waiting for the physicran may frequently conyvert an ordmary asthma
attack 1nto a status asthmaticus

Pauients who have given themselves many injectrons of adrenalin or
taken ephednin should be placed on a Jugh carbohydrate diet or given
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glucose solutions as these drugs result 1n the decrease or disappearance
of the hepatic glycogen This treatment wall protect the liver To day 1t
18 known that the serum protemns (and therefore the globulin to which
the antibodies adhere) are produced by the Iner Many authors believe
that antibodtes are produced only by the hepatic parenchym

General hygiene rest no violent exercise or massage In severe cases
No coptous meals especially no heavy suppers

Fried food fats underdone foods should be avoided No sprces

Methods of desensitiation may be spectfic or non specific The former
Is passive when the responsible allergens are avoided or elminated
active when the tolerance of the patient for these allergens 1s increased
this may be done orally or by mjections

Preparation of a trial diet should be based on (1) the omussion of foods
to which the patient has shown intolerance data obtained by question
Ing the patient regarding his diet (2) the ehrmnation of foods gving
positive intradermal tests and (3) the omussion of foods known to be
barmful to the patient m view of fus organic conditron Thrs trial diet
should be accompansed by dietetic cooking 1e the manner m which to
prepare the foods winch vartes from one patient to another depending
on the condition of the liver stomach 1ntestine kidneys etc should be
accurately explamed

As this dret 15 to be followed for only a short time there 15 no need to
be concerned with balancg 1t

When thys basal diet results mn the disappearance of the status asthma
ticus foods are added to 1t one by one beginning with the least aller
genic foods and contimuing to omut foods causmg mtolerance and other
Teactions stated by the pattent cach food being gven for tour days
while the patient 1s observed to detect the appearance of any symptoms
of asthma By this method a diet 15 prepared which must be balanced
from the pomnt of view of carbohydrates fats and proteins as well as
from that of salts and vitamins as 1t will have to be taken over & pro
Tonged period By a diet of this type the foods that actually cause the
asthma may be determined

When d g a diet and el certain foods not only should
the food or foods to be omutted be accurately defined but the way n
Which to avord these foods should be carefully explained This may be
Hlustrated by a case it point  when stating that wheat must be omutted
this should be amplified by defining wheat as including white and brown
bread biscuits semolna vermicelll pastes coffec desserts hard
bisemts et Thus we will not run the nsk that the patient will eat
the prohubited tood out of g and therefore one should proceed
likewise with any other food

19
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We believe that diets should be designed 1n this way We believe standard
diets to be useless

Whenever a food 1s allergenic and also essential we aim at oral
desensitization by progresstvely mcreasing doses of the food thus at
tempting to 1ncrease tolerance for the latter This method frequently fails

In addition the pattent 1s advised to avord inhalants which he obvious
1y cannot tolerate or for which he has positive tests as well as those
known to be hughly allergemic Contact with animals such as dogs cats
horses and with feathers wool carpets made of cowhide and lambskin
etc should be avoided Here as 1n the trial diet once all mhalants have
been eliminated we request the patient to get into contact with them one
by one when his position or occupation compels him to do so and the
result 15 observed

Methods to avoid house dust sweeping with a morst broom or rag
Careful daily cleaning of the patient s bedroom the floor furniture etc
Avoud carpets pictures curtams many preces of furmuture in the bed
room The patient 1s requested to undress 1n another room Once a week
the furmture 1s taken out taken apart and carefully cleaned

Septic foc: any septic focus whether tonsillar dental smusal appen
dicular vesicular etc should be removed

Non specific desensitization Complicated cases of asthma with a
yellowsh sputum 1n whuch a bactenial allergy 1s probably nvolved are
moculated with stock vaccmnes of the Delbet broth type the mmtial dose
being 005 ml thrice weekly which quantity 1s mcreased with each
njection up to a dose of 1 ml Autovaccines

Attention should be drawn to the fact that a recurrence of the attacks
caused by the first injections 15 evidence of the effectiveness of the
vaccine

050 g of Armour or Whitte s peptone are gtven orally one half—one
hour before meals Daily doses of 0 1—0 3ml of a 50 per cent solution are
adminstered intradermally for I5—20days Doses of a 5 per cent solution
increasing progressively from one half to Sml  are injected intravenously
at mtervals of 2—3 days Doses of a 75 per cent solution increasing
progressively from one half to 10 m! are njected intramuscularly at
ntervals of 2—3 days

Autohaemotherapy consists 1n the mjection of doses increasing pro
gressively from 5 to 10 ml every 48 hours A 10 per cent solution made
up of equal parts of ordnary syrup and water of sodium hyposulphite
1s admimstered orally 1n doses of 2—4 g dally Two g daily or every
48 hours of a 20 per cent aqueous solution are mjected mtravenously

Dosesof 1 g of hyposulphite are injected 1ntr Iy
(10 ml of a 10 per cent soluuon)

Methods acting on the product of the allergic reaction the union of
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the allergen with the reagin (antigen antibody reaction) results in the
by ofah Tike sut H sut or released sub
stance which 1s the agent ulimately responsible for the allergic reaction
sn the organ of shock the bronchi m this case
There are three methods of acting by increasing histamin tolerance
by admumistermg the 1nactivating enzyme te histanunase or by giving
synthetic antthistanumics
Histarmn as a rule acid histamun phosphate diluted 1n a physiologic
salme solution until the intradermal swelling due to 0 02 m! produces no
reaction or only a munimum reaction 1s used Of this dilution doses
progressively increasmg by 0 02 ml with each injectron are mnjected for
an average period of one day until 1 ml has been admumistered When
no appreciable therapeutic results have been obtamned a less strong
dilution 15 used the ntradermal test being constantly made at the be
ginnng of each series To avord possible constitutional reactions we
recommend the following method 1nduce an intradermal swelling prior
to each dose wait 10 minutes and when 1t 1s equal 1n size or shightly
larger than the previous swelling the rest of the dose 15 ipjected sub
cutaneously when 1t 1s very marked the rest 1s not mjected and the
dose 1s repeated with the next 1njection mvariably wath the same pre
caution
We apply this dard to all d ns and thus have been
able to avord constitutional reactions which we have pever observed
durng the 10 years 1n which we have been engaged m this specialism
We always imsist that the physician should prepare the dilutions from
agiven h and that 1 d pr should
not be used
Histamase 1s an enzyme destroying histamm present 1n the organ
,5m especially mn the mtestne liver and kidneys It may be gven
orally or int ly for a considerable period without any or only
moderate results bemng obtamed
We employ a personal method consisting in the romzation of hista
mmase We had our most extensive expenence in lesions of the skan
n wich we obtawned considerable results Papers on this subject have
been published 1n the Apnil 1945—141 and November 1945—~149
numbers of El Dia Medico Uruguayo
The following method was used the positive pole moistened with
Water was placed on the posterior part of the thorax and the negative
pole with the 1 g per 500 solution of hustamunase on the antertor part
of the thorax with a. milliamperage ranging from 1 to 3 dunng half an
our The usual somzation apparatus was employed
We are collecting data for future publication but without fear of being
nustaken we can state that it 1s a useful and effective method We were
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able to control asthmatic attacks by 10mzation for half an hour n various
cases

Symptomatic medical treatment with adrenahn ephedrin and amino-
phylin has been desenibed previously

Benzedrine a sympathommetic drug simulating the function of the
brain 1s admumistered orally after breakfast in doses of 10—20 mgm

Calcium chionde 15 a substance widely used in allergic conditions
though not on a very scientific basis as 1t has never been possible to
obtam conclusive evidence of a decrease of the blood caleium m allergic
subjects It may be given orally intramuscularly or mtravenously and
we shall not enter into a discussion of the correct dosage, as it 1s gener
ally known

Todides increase the flmdity of the sputum They also have an effect on
fung1 The dosage of potassium 10dide 15 3~4 spoonfuls of a 6 per cent
solution daily

Aspinn prior to ad on an 10n should be made to
determune whether the subject 1s not allergic to the drug, 1t 1s admums
tered 1n doses of 1 g 3 g being given daily

Hormone preparations thyroid and ovary They are used in cases
which they have been found to be involved

Vitanuns especially vitamuns p and ¢

Physical therapy ultraviolet wradiation diathermy X ray therapy

IN CHILDREN
To suppress attacks on the appearance of the first symptoms
1) Put the child to bed
2) Admunster ephednne tablets or a preparation composed as follows

Codeme sulphate 025¢g
Ephednn sulphate 040g
Glycenn 2 drops
Syrup of cherry q s 120 ml

A teaspoonful every 4 hours in chuldren aged 3 or over tbe dose 15
adjusted to age 1n younger children 025 g of syrup of ipecac may be
added to the above preparation

3) Nose drops consisting of a shghtly sasoconstrictive substance
(ephednin or neosinephrine) the child being placed m a dorsal or
lateral position with the head lowered

4) Heated whatations Not to be used 1n summer tume or when they
are unpleasant to the chuld

5) Amnophyllin 1n the form of supposnorxes 0025—-0050 g
3 year old children If the chuldas to the supp 1€s
must not contain cocoa butter Small quantities of barbsturates may be
added to the suppostories
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6) Adrepalin by aerosol 1n concentrations of 1 1000 or 1 100
depending on the age of the child

7) Injections of adrenatin 1f everything else fails
Attention should be drawn to two very mmportant things (1) the
myection should not be postponed for too long a pertod to prevent the
cnisis from bewng established 1 a permanent form and (2) an mcorrect
dosage should be avoided 1t 15 advisable to admunster the smallest
possible doses of adrenalin to ensure an antispasmodic effect and to
prevent side effects (nervousness tachycardha tremor etc) A 1 1000
aqueous solution of adrenalin 1s employed

Status asthmaticus, hydration Intravenous mjections of 00006 g of
aminophyllin per kg body werght

Oxygen tent first make sure that the child does not suffer from
claustrophobra

Ad of antit 1s not advisable n status asthma
ticus as they dry up the bronchial secretions

The fatlure of treatment with adrenalne mn status asthmaticus 1s due
to the fact that 1t has a bronchodilative action 1t does not remove the
obstruction of the bronclu by secretions These cases should be treated
with syrup of 1pecac 4—1 teaspoonful being given every hour to mnduce
vormiting and 1n addition tepid water which also promotes vomittng
the asthma being relieved by (1) reflex coughing (2) ciliary action and
(3) waves of movement a type of penstaltic The cough acts upon the
upper portion of the respiratory tract the cihary action at a lower level
on the finer bronchi and the penstaluc evacuates the respiratory tract

ACTH and cortisone

Two teaspoonfuls of ether 1 30—60 g of ol per rectum Also
potasstum 10dide belladonna lobeha and stramontum




MOLD ALLERGY*

by
HOMER E PRINCE

Arrborne molds are now pted as a cause of resp y
allergy The ordmary airborne mold population arises from sources 1
outside environments such as soil decaying vegetation etc Special
environments on the other hand such as damp cellars luggage fruwts
and even upholstered furmture can be definite sources of mold contact
1n particular instances

Two methods are available for 1dentification of airborne mold spores
The first or the pollen slide method 1s rapid and gives data comparable to
pollen counts However molds of only a few genera including Hormo
dendrum Alternaria Fusarium Helmnthosporium and Spondylocia
dium and occasionally smuts and rusts can be apprecrated by the shde
method The culture plate method which employs some form of selective
media for the growth of molds 1s more surtable for the 1dentification
of a much wider varety of molds Exposures can be made for short
pertods depending on anticipated incidence I have ordinarily employed
the two minute exposure ttme With the cooperatton of a trained myco
logsst all culturable molds can be determined even to species 1dentifi
catton by the culture plate methods Certain molds particularly of the
Basidiomycetes group which group includes the smuts and rusts cannot
ordinanly be appreciated even by this method

In general molds are distributed throughout the entire United States
In the southern arcas molds present perenmal problems while in the
north counts are much lower through the winter months In general
spectes of the Dematiaceae particularly Alternaria and Hormodendrum
make up the greater percentage of molds found in ordinary survey
studies 1n most areas This 1s particularly truein the central and southen
areas West of the Rocky Mountains Alternana and Hormodendrum are
of somewhat less importance than 1n other areas In special environ

ments plate 1dentification 1s often necessary to appreciate the true mold
picture

* The subject of mo d allergy 5s quite broad and now embodics a sizeable umb-r of art cles
in the medical literature It 1s not possible for me to undertake any references to previously
published articles on mold allergy n thus abstract Furthermore 1t 13 with considerable
humslity that ¥ attempt to wnite such a brief and icomplete article on mold allergy for 8
mecung in Holland where so much of the pioneer work on molds has been done by the
late Dr STORM VAN LErUWEN and Ius confreres including Dr VAN per Were? and the
late Dr Kremer
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The following st represents the author s selection of molds for ordinary
festing and treatment This selection 1s based on survey findings over a
period of several years

PHYCOMYCETES FUNGI IMPERFECTI (Ctd )
Rhuzopus migricans Monihaceae (Ctd )
Mucor racemosus Mol sitophila

FUNGI IMPERFECTI Mycogone nigra
Dematiaceae Pacciiomyces variott

Alternana tenuts Penrcillinm
Curvulana spicifera atramentosum
Spondylocladium sp biforme
Helminthosporium mterseminatum  carnuno violaceum
Hormodendrum cladosporioides ntricatum
Stemphylum botryosum Tuteum
Nigrospora sphaerica notatum
Pullulania pullufans Trchoderma vinde
Monthaceae Sphaerioidacae
Aspergillus Phoma herbarum
fumigatus Tuberculariaceae
lavis Fusatium vasinfectum
glaucus ASCOMYCETES
ntdulans Saccharomy cetaceae
niger Saccharomyces cerevisiae
sydow: Torulaceae
terreus Rhodotorula sp
Botrytis cinerea Chaetomiaceae
Ghecladium fimbriatum Chaetomum sp

Tt 15 to be noted particularly that m thus list molds are arranged according
to therr botanical classtfication

Mold extracts may be prepared by the allergtst for his own use 1f he so
desires ‘The simplest method for practical preparation of extracts for
local environments 1s to expo ¢ the petr1 dish charged with Sabouraud s
medium for fifteen minutes and noculate at room temperature After
the molds reach maturity which frequently requires three or four weeks
the petrr dish may be filled with an appropriate extraction fluid such as
Hollister Stier solution and the extraction carned out for 24 hours
At the end of this time the extractton fluid 15 decanted and stenihized by
Settz fltration A more appropriate method for the preparation of
extracts 1s to moculate rdentified cultures into liquid medium contained
0 Erlenmever flasks A suttable medium for this purpose 1s malt extract
broth obtained from the Difco Laboratories tn Detroit After the pellicles
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reach matunty they may be removed dried then extracted on a weight
volume ratio in the usual manner More recently type 33 mold extracts
developed by The Association of Allergsts for Mycological Investiga
tions Inc have been made available commercially by the Hollister
Stier Laboratories These extracts are very potent and possess great
specificity with a mummum of nonspecific imtating qualities

Testing with mold extracts 1s ordmanly carried out 1n much the same
manner as other mhalant substances such as pollens are tested Scratch
tests with the type 33 molds are essential as a prelimnary step, negatne
reactions may be confirmed with 1 1000 mntradermally Positive reac
tions by scratch tests should be followed with higher dilutions intra
dermally often up to 1 100 000

Positive mold reactions are sigmificant 1if they are obtamned by the
scratch techmque if they are obtamed 1n lgh dilution by 1ntradermal
testing and 1f they are confined to botanucally related molds Systemuc
reactions following mtradermal tests and finally beneficial results with
t h the signifi of mold reactions




DISCUSSION
P 7 VAN DER WEREF

May [ remind you of the fact that Dr Prince 13 onc of the pioneers of fungus
allergy in America he was the birst in the world fo draw atiention to gon pollen
G es (viz molds) m hayfever fo the o.currence of seasonal mold aflergy etc
hn?;hap you Wil be smietested 1o Jearn how conditions are hese 1w the Nether
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TABLE I
In Utrecht the counts for one year were 6345 cultivable moldspores Duration of
exposure 5 hours a month
Bemstein & Feinberg method

Cladosporium 34y
Fusarium 76 ¥
Botrytis 31 ¥
Pullularia 25 4
Penicilhium 306 4
Yeasts 210 4
Mucor 20 %
Alternaria 04 %
Mycelia stenla 03 %
Trichoderma 027 /
Aleunisma 0B Y
Other Fungs

33 colomes of 13 genera
Many fungus colones 1n the first stage growing as Mycelia sterilia were found
to be Fusarium species when a correct cultivation techmque was used acd
oatmealagar e stalks of the Lupinus polvphvllus Lindl
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No conpection with weather or seasonal influences could be demonstrated
re,arding 2 of the dommant groups yeasts and Penicillia

But the occurrence of the air borne spores of a group of 4 domnant genera
viz Cladosporium (Hormodendron) Fusarium Botrytes and Pullularsa 1s remark
able showing characteristic peaks durning summer and autumn (fig 1 and 2)

As can be demonstrated this fact largely depends on the temperature and
relative hurmidity of the atmosphere outdoors

The ughest peaks are mamly observed when the average daily temperature 13
10 C and over and the average humdity 1s 75~100 per cent

Duning that period there 1s an merease 1n the frequency and intensity of acute
attachs of asthma some patients being subject to attacks during that time only
others bemng Lable to particularly severe attacks during this period but showing
mmnor disturbances throughout the rest of the year These patients shoved a
specific mold allergy  comciding with their seasonzl penods of allergic mam
festations of th~ respiratory tract Inclosing I wish to say to those amongst you
who have a specral interest 1n ths field that the Mold Culture Centre (Centraal
Bureau voor Schrmmelcultures) Head Prof Johanna Westerdnk & her associates
a0 Dr G A de Vnies Javalaan Baarn Hollanu will gtve any mformation and
supply any wanted mold culture for comparison etc

THE RELATION OF PARTICLE SIZE TO THE ALLERGIC
REACTION OF THE BRONCHI

by
K MAUNSELL

Inhal d particles larger than 100 microns 1n diameter are caught by the vibrissac
and expelled Particles of 2 diameter of 100 to 10 mucrons will be deposited 1n the
nasal fossa pharynx and trachea Into this category fall all poliens and larger
spores and clumps of spores and medium sized dust particles to which bacteria
may be attached Particles of 2 diameter of 10 fo 3 mucrons will be deposited
mainly m the bronchi and bronchioles In this range are included smaller spores
such as Penscillium and Cladosponum and small~r dust particles Once inhaled
these partiles cannot be exhaled because deposition takes place They are re
moved by crhary action and ultimately swallowed or expelled by sneezirg and
coughing Whilst they are travelling on the conveyor belt to the nasopharynx
the fully water soluble allergens are dissolved and can react locally with the mucous
membrane of the uppsr and lower respiratory t-act Only particles less than 3
mucrons 1n drameter such as bactena and fine coal dust, reach th= alveols ard
are exhaled 1 varying degrees or ehmunated by phagocytosis
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TREATMENT OF ASTHMATIC PATIENTS
DURING OPERATIONS

by
‘W J QUARLES VAN UFFORD

There are various sides to the surgical treatment of patients with bron
chial asthma

1 There 1s a favourable side ether 1s a favounte drug 1n the treatment
of severe cases of status asthmaticus which fail to respond to any other
form of therapy the antibacterial agents admimstered frequently have
a favourable effect on the existing bronchitis the operation may be
regarded as a stress which may have a favourable action

II There 1s an unfavourable side symptoms of hypersensitiveness to
procame etc (treatment of headache with aspirin) admumstration of
opiates to relieve pamn increased bronchiis due to singing cou
reflexes especally those due to the temporary limitation of respiration
postoperative aggravation of the symptoms of asthma (attributable to
a lowered general resistance mpaired ventilation of the lung (possibly
d with t 15) ad ration of drugs change from rest
to motion change from surroundings free of dust to surroundings con
tamning large quantities of dust after discharge from the hospital)

In view of the adverse action on the recovery from the effects of
operation prevention of attacks of asthma bronchitis etc 1s indicated
n these cases This implies pre operative treatment of possible un
favourable reactions which may be expected to occur

Often the two methods of treatment coincide sn part

phenergan 1s fi ly used m pr dication 1n modern anaesthesia
phenergan may often be used effectively to treat imsomnia due to paift
or even to relieve pamn One ml 15 admunistered 1mittally 1n these cases
and if need be another ml 15 given one week later

Admmstration of blood and fluid by mntravenous drp enables us 10
gue phyllin and of y ‘some procane throughout the
entire day

Antibactenal treatment often 1s very useful not only to prevent 1n
fections 1n the operative field but also to avord possible exacerbations
of the bronchitis Treatment 1s preferably started shortly prior to
operation

Inaddition the patient 1s given pre operative treatment in an attempt
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to elmunate the symptoms of bronchitis and asthma postoperative
treatment consisting 1n admunistration of expectorants (twice a day
$ hour of treatment with steam frequently affords constderable relef)
to keep the chest as loose as possible adrumistration of anti asthmatic
drugs m the form of suppositortes if necessary and admimistration of
ammophyllin (combined with procaime 1f need be) by mtravenous drp

Personally Iwas much impressed by the tre:xtment of surgical patients
with breathing (and other) exer 11 the P! h Depart
ment of the Brompton Hospital as this treatment also increases vent:
lation This method has not yet been generally adopted in the Nether
lands This must be estimated very important

Accordingly the following scheme of treatment 1s indicated

a) avord any unnecessary drugs (¢ g aspmn)

b) substitute phenergan for morphine etc

¢) to prevent possible allergic reactions to drugs admumster powerful
antthistamuinics when giving premedication (also adminster these
antthistamunics during antibactenial treatment)

d) prevent and 1f necessary rapudly treat symptoms of bronchrtis
1) wncrease ventilation
2) antibactenal therapy
3) admunustration of expectorants etc

¢) prevention of asthma by medrcal treatment often 15 much easter
than the suppression of attacks Therefore some amunophylin
(possibly included n the intravenous drip) should be given during
the first days

/) to mcrease the breathung after the operation mbhalation therapy
with 5 per cent carbon droxide with oxygen may be useful during
the first 2428 hours several times a day

This method of treatment was effectively used to prevent the appearance
of symptoms before during and after operation 1n aimost all cases



HOSPITALIZATION OF ASTHMATIC PATIENTS
by
W J QUARLES VAN UFFORD

Treatment of asthma has a twofold object

1 suppresston of the current attack

11 prevention of further attacks

A patient with bronchial 1sthma may be hospitalized for

a status asthmaticus

b) achronic bronchial asthma 1n which a detailed clinical exammation
1s advisable m view of the accessory symptoms

¢) a chronic bronchial asthma 1n which the attacks of dyspnoea follow
one another 1n rapid successton

d) exammation to determune the degree of disablement

€) tests for certain allergic factors (district house allergens diet tests
psychological and socal 1on)

The attacks can usually be controlled by rest the change of
surroundings admumstration of acTH euphylin adrenalin etc in
that case the first object will have been attained

The exammation will also lead to conclusions regarding a possible
cardiac thexapy of focal led 1on €fc

The time will come however when the doors of the hospital are
opened wide agamn and the patient can return home or go to another
chmate or a convalescent home This 15 the time when those who have
only had eyes for the successful suppression of the attachs or the results
of the examination meet with a great disappomntment outside the hospt
1al at the statton 1n the motor car during the first night at home or even
later the symptoms often recur 1n the most severe form 1f they have not
been aggravated which frequently results in another hospitalization and
great disappointment to the patient

Therefore we personally use the following method

If necessary the soctal worker employed 1 my practice tries to estab
Tish contact with the patient and tus familv during the period of hospt
talization to attempt to remove possible difficulties

Secondly when leaving the fact 15 stressed to the patient and B
family that hospitalization does not imply that the satisfactory condtion
will also persist after he has left When he has been given more detailed
formation regarding the nature of his disease in advance his dis
appointment and therefore possible reactions will be less severe

Thurdly the factors that will be 2 danger to the patient after hus
discharge should be determined as soon as possible after hospitalization
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a) hypersensitiveness to house dust

b) other environmental allergens (fung factory dust ammals etc)

¢) deetetic errors (particularly liable to occur when the patient 1s n
very good health)

d) the change from more rest to more exercise
Therefore treatment during the period of hospitalization 1s not only
medical and generally roborant but also consists 1n

a) rapid desensitization by the house and occupational allergens, as a
prelimnary to the prolonged treatment at home In some cases we start
with a scheme of myectron 1 which injections are given every 4—S5 hours
on the first day every 6 hours on the second every 8 hours on the third
every 12 hours on the fourth and then once daily the imntervals between
the injections being gradually prolonged

b) vigorous breathing exercises and kmesitherapy
In addition we try to accustom the patient to hus own surroundings as
smoothly as possible patients never return home directly from therr beds
We almost always observe a scheme of mobilization 1 which the patient
18 allowed up in the ward for about two days then is allowed to walk 1n
the cornidors then allowed out of doors for a moment then allowed to
walk out of doors then allowed longer walks out of doors and then
allowed to visit his home he has tea at home rests at home for a mo-
ment has a meal at home (often a2 more or less severe sense of constric
tion or dyspnoea occurs the first time and also the next evening and n, 1ghty
then goes home for half 2 day or a day and finally 1s discharged from the
hospital Disappointments are much less frequent 1n this case Moreover
1n severe cases of dust allergy etc we proceed on the assumption th.t
the change from an environment free of dust to one contanmng {zrpe
quantities of dust will cause disturbances so that durmg the firsy v C?‘ii
we give the patient additional treatment at home with aminop+f -

pecially supp 1es) and antik In some cases the g wer
returns for some time to be given a gradually decreasing aerpws ¢, - .
ment with alendrin and theophyllin

We also use thus scheme of adjustment after a period of
followmg high altstude and other methods of treatment

In these cases the patent also 1s frequently disappomted 2 ¢, 5 o
toms recur when he 1s walking about the garden or during the £ vl ’;
home so that we advise starting desensitization dunng te c_/} :1
the mountamns followed by medical treatment during g [ //, o
transition

We believe that this scheme of treatment offered con, g, 3y, .
tages In our patients ez

Reactions during the pertod of transition were b,g-ly ProS—
whereas otherwise they were a common feature 1n thess o el

& gty g



A CRITICAL VIEW OF THE TREATMENT OF
BRONCHIAL ASTHMA

by
VLADIMIR SPU2I& VOJSLAV DANILOVIE AND SLOBODAN VUKOBRATOVIE

On the basts of twenty years experience of treating nearly 6000 cases of
asthma we have noticed what has already been ponted out by some
others that while 1n some cases we are able to interrupt the asthmatic
attacks 1n other instances our results are uncertamn in spite of our
therapeutic measures This 15 1n accordance with the fact that asthma 1s
not a defimte disease but a syndrome provoked by various causes
(Bezangon ! Pasteur Vallery Radot 2 Frugom? etc) and that even
the reaction the asthmatic attack 1s posed of several el t
(bronchospasm oedema hypersecretion) combined 1n a very dufferent
way m each particular case Consequently this condition 1s but the
tesult of various ettologic factors

Asthma 1s most frequently a disease of allergic character the results
ofantigen antibody reaction although 1t can be non allergic i character
However these two mechanisms are very often combmed or substituted

I ALLERGIC ASTHMA

According to the majonty of writers (Frugon1 ¢ 44 5 per cent Castex®
64 9 per cent Duchaine ® 100 per cent) allergic asthma 1s of most frequent
occurence In ats mechantsm which 1s generally very complex one can
distinguish three phases sensitization production of the shock tissue
and the onset of the attack Each of these phases depends on a great
number of factors The quantity of the allergens the contributary and
localizing factors as well as the constitution of the orgamsmare of special
mmportance For the determinatton of the shock tissue and the declenston
of the attacks of already sensitive patients some other factors are also of
great importance the place and method of the penetration of the aller
gens 1nto the system the mjury of the tissue the condition of the shock
tissue and different external causes (sudden metereological changes
lesion of the mucous membrane of the bronchal tube by an infective
agent or intoxication) and other factors Because of a different patho-
genests 1n particular cases 1t 1s important to determine the role of each
of these factors before the necessary treatment 1s undertaken
@) The quantity of allergens 1¢ constant exposure to allergens

as 15 well known 1s of great importance 1n the sensitization of the
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orgamsm and 1n the onsct of asthma The purpose of many methods of
treating asthma 1s to influence thrs factor

1) The elmination of harmful allergens (dust fog drugs)

2) The reduction of harmful allergens (improvement of housing con
ditions and workshops and the sanutary improvement of the environ
ment etc) The isolation of the patients from a harmful environment
(by change of environment «hange of professton etc) If we wish to
obtain lasting results 1t 15 necessary to apply all these methods for a
long time which 1s not always easy These methods usually give favour
able results but m the case of a defimte predispostition the results are
less favourable since the patient 1s quickly sensttive to the allergens of
a new environrment

b)Y The contributary factors which by 1njuring the mucous membranes
of the bronchual tubes facifitate the penetration of allergens and
consequently sensitization are very important 1n the onset of an attack
of asthma Dust sudden changes of temperature harmful evaporations
ctc are of great importance ;M occupational asthma humdity fog i
low lying regions, winds as well as poor hygiene and housing conditions
are important 1n the mcidence of asthma in regions which are conducive
to allergy The elimination of such factors plays an 1mportant role in
the treatment of asthma In that sense the following measures should
be apphied the ymprovement of the samitary condittons of workshops
and houses change of professton appropriate climatic treatment etc

¢) The importance of localizing factors upon which depends the local
1zation of the allergic reaction, has been pornted out 1n many experimen
tal works by Vaubel Gudzent Halpern 7 Spuzig ® as well asin the chim
cal observatrons of Bezangon ® Frugom ** Damefopolu 1 and Jac
quelin * Thelocalizing factors are as follows the way of the penetration
of the allergen and all other factors which may mjure the mucous mem
brane of the bronchual tubes (infection gas etc) and cause bronchitis
‘We use different methods for the relief and recovery of the shock tissue
antibiotics autovaccines climatic treatment, change of professton etc

d) The immediate determming factors (presence of allergen cold
sudden changes of temperature various writative gases railway engine
smoke) are of great importance 1n the onset of an attack These factors
whuch are often both contributary and localizing are often favourably
influenced by improvement of hygiene chimatic therapy change of
profession change of locality etc

) Constitution s of prime 1mportance 1n asthma The factors which
influence the terran are numerous and of first importance heredity
(Bray) ¥ the d of the neuro veg and endocrine system
(Maranon) ™ lowered inborn resistance of certam tissues (Djurzé&ré) 15
{Parrot) ¥* (Frugonn) ¥ and the disturbance of the metabolism of the

20
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histarune It 15 uncertamn whether the terrain 1s actually formed dunng
the evolution of the disease Coope 1 believes that the terramn undergoes
changes 1n the course of Iife and that 1t 1s strengthened or weakened
The treatment of the disturbance of the neuro vegetative and endocrme
systems and climatic and balneologic treatment have a considerable
influence on asthmatic patients Since many factors in combination are
mvolved 1n the determmation of asthmatic attacks the treatment of
asthma cannot be simple or schematic

THE VALUE OF VARIOUS METHODS OF TREATING ALLERGIC ASTHMA
In the treatment of allergic asthma the following factors are of great
importance the elimunation of the harmful allergen specific desensttiza
tion and the elimmation of contributary and localizing factors

The elimination of harmful allergens and the 1solation of the paients from
a harmful emironment

In some rare instances of allergic asthma where sensitization to one
allergen only 1s present (horses cats flour 1pecacuanha) after the
elimnation of the corresponding allergen the asthmatic attacks stop

After prolonged non exposure to the harmful allergen the cessation of
the attacks can be permanent Later unfortunately due to the ndividual
constitution the body may be sensitized to some other allergens and
the attacks may reappear More frequently where there 1s sensitrzation
to a great number of allergens this method 1s difficult to apply and the
results are less satisfactory When the patient 1s sensttized to a greater
number of allergens and there 1s no possibility of the elimination of all
these allergens simular satisfactory results can often be obtamned by
removing the patient from a harmful environment (by change of rest

dence profession region etc )

Eliminatory diets improvement i Samtary conditions climatic
treatment children s homes change of profession etc have such an
effect In general all these methods are satisfactory due to therr Tach of
the corresponding allergen The prolonged absence of an allergic reac
tron leads to the relief and eventually to the healing of the shock tissue
This method of treatment 1s the most stmple and usually gives rapid and
satisfactory results which unfortunately are not often lasting or perma
nent 1f the remaiing harmful factors are not treated at the same time

Spectfic desensitization

The specific desensitization by whch one can attain the state i whic
the organism shows 1o reaction 1n the presence of the corresponding
allergen 1s of great importance i the cases i which 1t 1s 1mpossible 0
elimmnate the harmful allergen This 1s one of the most reltable methods
and actually 1t 1s the only method of treating allergic asthma
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Qut of 237 cases which were under our treatment and were followed
for two years or more (* © 1) satisfactory results were obtamed in
48 9 per cent of the cases Similar satisfactory results were obtamed by
some other writers For instance Bruun * has also obtamned satisfactory
results 1n 59 8 per cent of the cases of asthma which he followed for a
pertod of from 3 to § years The satisfactory results which are usually
obtamed by means of specific desensitization are often temporary
{1—3 years) and seldom of long duration or permanent Much better
results can be obtained when desensitization 15 prolonged or repeated
According to our experience the success of specific desensitization
depends on the followng factors the treatment should be begun as early
as possible 1n the early stages of asthma 1t should be carnied out without
mterruption for a sufficently long period and mrespect of all the allergen
to which hypersensttization exists at the beginning of the treatment the
patient should at least for a certain time be 1solated from the harmful
environment At the same tume any bronchutis which may factlitate the
penetration of the allergen mto the orgamsm should be treated Better
results can be obtained from specific desensitization 11 cases where there
15 hypersensitization to one or to a limted number of allergens
The mechamsm of the actron of specific desensitization has not yet
- been fully explamed Most winters consider that specific desensttization
. 1ncreases the quantity of the antibodies whilst Pasteur Vallery Radot 3
believes thit only a temporary accomodation to the harmful allergen
can be obtamned by this method
The rush desensitization 15 more quickly effective but is frequently
followed by untoward reactions

The elimnation of contributary factors
The elmmunation or reduction of contributary factors (hunudity dust
smoke factory gases etc) gencrally has a favourable effect on the
bronchtal mucous membrane and thus dimunishes the possibility of the
penetration of allergens to the sensitized tissues

The contributary factors can be modified by 2 number of methods
ymprovement of hygienie conditions in workshops houses and locations
change of profession climatic treatment residence in 1nstitutions for
asthmatic people etc as well as by the application of antibiotics

The favourable mnfluence of an improvement i hygientc conditions
and change of harmful envirconment 1s 2 matter which will be discussed
1n the followmng chapiter We shall now examme the part played by
antibrotics  Their significance has been more strongly emphasized in
recent tires

The mode of action of antibiotics 1sa scomplex asis that of the bacteria
on which the anttbiotics act The antibiotics (penicillin  terramycin
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aureomycine) through their effect on bacteria reduce or elimnate the
harmful antigen 1n cases where sensitization to bacterra ewsts while 1n
other cases they act on bacteria which are contributary or localizing
factors In 550 cases of asthma which were treated with antibiotics
favourable results were obtained n the mayonty of cases Espectally good
results were obtamned 1n asthmatic chuldren (79 per cemt) * while the
results obtained 1n adults where chronic changes of the bronchial tubes
still exsted were found to be less satisfactory (65 per cent) «* In accord
ance with the results of Findensetn 2¢ we have obtained better results n
cases i which gerosol treatment was applied According to our expe
rience as has been stated by Pasteur Vallery Radot %7 the best effect
of antibiotics was noticed when they were admmstered during Sprng
or Autumn when bronchitis occurs most frequently Unfortunately
the favourable effect of antibiotics 1s usually of short duration and lasts
only while they are admumstered or for some months after the dis
continuance of the treatment As the favourable effect of antibotics
18 of short duration they should be used at the first onset of the infechion
of the respiratory organs and 1n all early cases of asthma The treatment
with antibiotics should be rep d and Jf y combined with
other methods of treatment ¢ g autovacein Thus we succeeded n prevent
ng the onset of asthma for many years i some cases However this
means that they usually constitute only a supplementary treatment

The elimination of localizng factors
The eimmation or reduction of localizing factors which are often the
same as contributary factors but of much greater intensity can reduce
the sensitivity and can sometimes lead to the recovery of the shock
tissue Many of the above mentioned methods of treatment may lead
to these results samtation chimatic treatment vaccines antibiotics ete
@) Samtation ts of great importance 1 solving this problem The
expenence accumulated during our studies of allergic patients who
were working 1 various factories (silk 2 stuff 29 asbestos ¥ glass *
tobacco rubber and leather 3 etc) shows that hummdity and sudden
changes of temperature have a decided effect on the onset of asthma
and that the elimination of these factors contributes to the disapped
rance of asthma This 1s best illustrated by the fact that all the women
workers 1n one spmning mill who often fell 11l with bronchitis and
asthma while working 1 prermises with a high temperature and 2 high
humudity had no more attacks as soon as they left these premuses
although the causal silk allergen was present in abundance ‘We have
also blished that i 3 and the construction
of dams against floods)  have a very favourable effect on the reduction
of asthmatic cases 1n these Tegions
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b) Ciimatic treatment (sez and altitude) have also a good effect on
the elimmation of harmful allergens and on environmental factors
suchas fog dust humudity, winds etc With the disappearance of allergic
reactions the shock tissue recovers sometrmes so well that later 1t does
not react by asthmatic attacks to the presence of the causal allergen
Blaumoutier * Pasteur Vallery Radot * and Turban ¥ Spengler and
others have established the favourable effects of a high altitude clunate
which 15 confirmed by our experience The high altitude climate has an
especally good effect if certan conditions are fulfilled the localities
must be protected from winds fog etc The climate of the Dalmattan
coast has a simular favourable effect In 653 cases of asthma in children 37
and 1 adults ¥ we obtamed especiaily satisfactory results 1 75 per cent
of the cases treated on the Dalmatian coast Unfortunately i most cases
thus favourable result was not of long duration The effect of the sea and 2
ligh altitude himate 1s much more effective 1n early cases of asthma
and when the chimatic treatment has lasted for a longer time at least
for some months

¢) Balneologic treatment 1n addition to the fact that 1t acts i the
same way as chmatic treatment by removing the allergen and relieving
the shock tissue has a favourable and drrect effect on the effected tissue
of the bronchial tubes as has been blished by Villaret B 39
Santenoise # etc

d) The effect of vaccmes and autovaccines and many other treatments
of asthma climotherapy antibrotics etc 1s complex In some cases the
autovaceme causes spectfic or non specific desensiization Further by
its action on chromc changes of the bronchial tubes as a snmulating
treatment 1t decreases the effect of contributary and localizing
factors

The satisfactory effect of vaccines and autovaccines has been stressed
by many wniters (Hatbe 4! Harley ¢ BoZovic * while Diaz ** obtamed
a favourable effect 1n 63 per cent cases we had only 48 per cent satts
factory results 1n 380 cases of bronchal asthma which were treated with
autovaccmes But in most of these cases these favourable effects were of
short dusration a few weehs or months and rarely for a longer period—
two years or more—and total recovery was obtained only 1n a limited
number of cases Since thus favourable reaction 1s often only temporary
the autovacune should be repeated especially m the autumn as has
been already suggested by Pasteur Vallery Radot and Blaumoutier As
exclusive treatment with autovaccine 1s usually rosufficient 1t 1s necessary
to combune 1t with other hods of biotics etc )

As one can see all the above mentioned methods of treating asthma
do not have a favourable effect mn all cases However the favourable
effect 1s 1n most of these methods only temporary Smce these methods
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give satisfactory results 1n early cases 1t 1s necessary to start the treat
ment as soon as possible and to apply 1t systematically by combining
the above mentioned methods of treatment

I NON ALLERGIC ASTHMA

This group mcludes all cases of asthma which are not proved to be of
allergic nature 1t 1s uncertain whether all cases of asthma belonging
to this group are caused by the same mechantsm, Dowall 45 has shown
that bronchospasm can be caused by various stimuli rritation by gases
(CO S0, ctc) changes m p 1 and the other blood
electrolytes direct wntation by istamine or peptones as well as by
reflectory or psychical stimuli Nevertheless the mechanism of an
asthmatic attack has not yet been precisely established In non allergic
asthma the important factors are bronchospasm oedema and hyper
secretion of the mucous membrane of the bronchial tubes In allergic
asthma as we have seen these changes are determmed by an antigen
anttbody reaction 1e H substances which result from this reaction
ding to Racl 46 H sub have an effect 1n non allergic
asthma also Actually the action of H substances 15 very complex and
nsufficiently studied Some wrters consider that H substances have an
effect on the capillary permeabihity smooth muscles and bronchml
secretions 1n non allergic asthma also Dowall 47 has shown that with
the reduction of sodium 1 the cells as occurs when there 1s isufficient
adrenal cortex the smooth muscles become sensitive to histammn
Accordmng to Stern  histamun has an action mainly on the cells which
contain much diamunooxidae which 1s later the recipient for histarmun
Parrot 4° found that the serum of an asthmatic patient has a lowered
histammopexic power 1e 1t does not absorb the histamn which
reachestheblood On the basis of the above mentioned facts one could
suppose that the increase of histamin in the blood has a stimulating
action on the cells of the tissues which contain more diamonoxidae
However although all this points to the importance of H substances,
the mode of their formation and action has not yet been defimitely settled
Besides 1t 15 uncertain whether H substances play a role 1n all cases of
non allergic asthma perhaps this kind of asthma 1s caused by some
other mechamusm According to many wrters (Damelopolu * Sante
noise *) n non allergic as well as n allergic asthma the local distonies
of the neuro vegetative system play an mmportant part while some
writers (Dowall 3 Serafini ) consider that changes 1n the electrolytes
of the plasma play an mmportant part by their direct action on the
neuro vegetative system and the smooth bronchial muscles However
the possibility cannot be excluded that even 1n these cases the changes
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are caused by H substances Accordingly it appears that there ought
to be no difference between allergic and non allergy. asthma

In non allergic asthma the factors which have been mentioned 1n our
discusston on allergic asthma are also of great importance disposttion
constitution contributary and localizing factors In non allergic asthma
as well as 1n allergic asthma the condition of the neuro vegetative and
endrocrine systems and the resistance of the connetive tissue are of
great mmportance The contributary factors in non allergic asthma in
general are the same as 1 allergic asthma but here they play a different
role mstead of faciitating the penetration of allergens they allow the
harmful factors to act on the reacting shock tissues The localizing
factors with the resulting tissular lestons will determune the tissue
which will react in the case of non allergic asthma also

In sptte of the fact that the causes and mechantsms which lead to an
attack of non allergic asthma are different and in view of the fact that
the reactton-—an asthmatic attach—is usually more or less the same 1n
all cases 1t 1s possible to apply some common methods of treating
non allergic asthma

Methods of treating the symptoms of an asthmatic attack
In the cases where we are not able to explam the causes of an asthmatic
attack both 1n allergic and non allergic asthma we must use methods
which have in effect on the changes themselves which determune the
attack 1& bronchospasm oedema and hypersecretion Smce the causes
whuch lead to an asthmatic attack are the expression of a local distonusm
the sympat 1L Or par lytic substances may be used
with success adrenalin aleudrin ephredin atropmne etc It 1s known that
these drugs are of great value but only i imnterrupting an asthmatic
attack and that therr immoderate use can cause an aggravation of the
condition

Theophyllin and 1its derivates have a very favourable effect on asthmatic
attachs espectally when used with aerosole (Pasteur Vallery Radot) 5

In 42 per cent case> we have obtamed satisfactory results with antt
Iistarmne substances % which prevent untownard maniestations caused
by histamin however Frugont * and berafint have obtained 40-50 per
cent good results and Pasteur Vallery Radot ” and his co workers m
66 per cent of their cases

In severe asthmatic attacks satisfactory results can be obtaned by
using hormornes acra and cortisone In accordance with the results of
Pasteur Vallery Radot and his co workers the result we have obtamed
have proved to be satisfactory In 55 cases of severe asthmatic attacks
treated with these hormones 1 accordance with some other writers we
obtamed favourable but temporary results in 83 per cent of the cases
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The method of action of AcTH and coriisone has not yet been established
Quarles van Ufford considers that adrenalin cortex does not play an
important role 1n allergy, and that 1t acts only on one of the many
disturbances of the endocrine glands which exist 1n allergic conditions

Non specific desensitization

Experience has shown that some substances such as pepton serum,
milk tuberculin calcium and magnesium sulphate can have a favour
able attack on asthma The mode of their action 1n asthma 1s explamed
by colordoclassical shock and by a following refrectory period However
these substances are unrehable and not much used

Pyrotherapy

A temperature artificially provoked by preparations of sulphur, vaccies
etc can In some cases stop severe asthmatic attacks (Storm van
Leeuwen ® Vuletic)

Physical treatment

Physical treatment (x rays, ultrasone, ultraviolet rays dsathermy)
which most frequently acts like non specific desensitization, does not
give definite results x ray treatment from which Pasteur Vallery Radot
and Blaumoutier® have obtained excellent results in 23 per cent of their
cases and improvement 1n 41 per cent has been shown to be of less
value 1n our cases (36 per cent) ©

Psychotherapy

Although the psychuc condition 1s of great importance 1n the constitution
of asthmatic patients as was stated by Hansen 8¢ there 1s actually no
asthma of psychic ongin According to our experience %5 the asthmatic
condition has an influence on the psychic condition of the patient 1t 1S
obvious that later 1t can cause an asthmatic attack in the event of an
emotional disturbance According to Diaz % emotional disturbances
as well as sudden metereologic changes can cause an asthmatic attack
The results which have been obtamed so far with psychotherapy show
that thus 1s only a supplementary factor

Surgical treatment

Leriche & Goebell Jakovljecié % Putmik and some other wrters have
obtained encouraging results 1n the umprovement of 25-50 per cent of
their cases when they used the method of the mfiltration of ganghum stel

Iatum stellectomy and some other surgicalinterventions on the sympatht

cus Ths relatively low percentage of favourable results the fact that the
mdications are not precise and the results of the mtervention stself are
often unpleasant are the mam reasons why the surgical treatment of
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asthma 1s not frequently applied as has been stressed by Leniche mn the
Second International Congress on Asthma at Mont Dore

The surgical treatment of focal infections (inflamed tonsils smuses
ete ) actually belongs to the treatment of asthma based on the elimunation
of the causal allergen

In non allergic asthma the ehmmation or reductron of contnbutary
factors—dust hurmidity fog sudden barometric changes—also plays an
important role mn the treatment of asthma This can be obtaned by
chmatic and balneologic treatment samtation housing conditions
workshops localities change of residence and profession etc

Conclusion
As has been seen many of the above mentioned methods of treating
asthma have a favourable effect i the majority of cases (30— 60 per cent)
In some cases the favourable results can be obtained easily simply by the
eltmmation of harmful objects or the removal of the patient from an
unwholesome environment m other cases however they are not easily
obtamed This favourable effect 15 1n the majority of cases only tempo
Tary so that cases of complete recovery are very rare even when the
results are entirely satisfactory Therefore even 1n early and relatively
muld cases of asthma and still more 1n long standing cases 1t 1s difficult
to see the success of the treatment In this respect 1t 15 very dufficult to
find any other disease which can be compared with asthma This 1s the
explanation of the prevaiing opion that asthma 15 an mcurable
disease The uncertain results of the treatment of asthma are marnly
due to the great complexity of the mechantsms of this disease and the
large pumber of extrinsic and mtrnsic factors which determune the
manifestation of early and late asthmatic attacks It has been mentioned
already that besides an asthma of allergie nature the mechanism of
winch 1s already very complex especially if one takes into consideration
the treatment by antistamunes thete 15 also an asthma of non allergte
character with different mechanisms where at least in some 1nstances
hustamn plays an mportant role The constitution (terramn) which plays
a significant role 1 all these mechanisms has not yet been sufficiently
studied The role of many extrmsic factors which play an important
part 1o sensttization formaton of shock tissue and the determination
of asthmatic attacks 1s by no means Jess clear

For these reasons i order to make the treatment of every case of
asthma rational and successful 1t 1s necessary not only to establish the
diagnosts of asthma but also to appreciate the mechanism of an attack
and all other factors which co operate in the determunation of an
asthmatic attack However this 1s not possible i all cases even
specialized nstitutions The complexity of the etio pathogenests of
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asthma and the uncertamnty of 1its treatment are the main reasons
among others for the scientific discussion of the treatment of asthma
and the orgamsation of associations of specialists 1n asthma

On the basis of our experience and results which are confirmed by
other wniters on the treatment of asthma the following general prin
ciples are suggested

1) The success of the treatment of asthma as well of other diseases
depends 1n the first place on an early diagnosts and treatment in due ime
Many latent forms of asthma frequently remain unknown for a long
time or they are not at first thought to be sertous accordingly a correct
and vigorous treatment which 1f applied at the proper time would lead
to more satisfactory results 1s not applied If systematic treatment 15
not applied at the beginmng muld and reversible changes of the mucous
membrane of the bronchial tubes and the local distony of the neuro
vegetative system which are followed later by psychical changes 1n the
pattent and, finally by permanent changes such as chromic bronchitis
emphysema and cor pulmonale may occur Frequently the spontaneous
cure of infantile asthma and the favourable results when treatment 1S
applied early justify the fact that the greatest care should be given to the
treatment of asthma m children young persons and i general m all
early cases of asthma

2) In view of the fact that asthma 1s but an expression of a larg
number of different factors the principle of the treatment of asthma must
be such as to fluence all factors at the same time In this sense for
Instance we combine the specific desensitization with the temporary
removal of the patient from an unwholesome environment and
necessary we treat contributary factors such as bronchitrs with antt
biotics autovaccmes etc These methods are used successively of cott
temporaneously according to the seventy of the asthmatic case

3) Due to the fact that we are never certain of permanent and tota!
cure the treatment should not be discontinued immeduately after the
first satisfactory results which are only temporary Many of our cases
show that the disappearance of asthmatic attacks does not mean that
the sensitization has disappeared nor that shock tissue has been cured
Under new favourable conditions further asthmatic attacks may SUper
vene after a longer time For this reason even the successful €ases
should be kept under constant observation and closely controlled
and should the shghtest signs of aggravation appear vigorous mntef
vention should be undertaken Due to such procedure many cases O
severe asthma have been practically permanently cured

Although these three principles mn the treatment of asthma are of
importance 1n all cases there are nevertheless some methods of treat
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ment which correspond to vanous ages are of particular importance
For mstance while chmatic treatment rebeves all cases in mfantile
asthma antibiotics are of great value In adults and in occupational
asthma besides specific desensitization sanitation 15 very important In
old persons with d asthma symp has a
special value

From all the above mentioned facts one can conclude that an early
treatment of asthma should be continued 1n which various methods are
combined This however 15 rather expensive Hence an appropriate
treatment 1s 1n many cases impossible and unfortunately it 1s usually
palhative o that the disease s more and more neglected and difficult
to cure
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PULMONARY MYCOSIS WITH AND
WITHOUT ASTHMA

by
P J VAN DER WERFF

A short survey will be given of 8 patients with mold growth in the
respratory tract and one case report 1s presented more 1a detal They
lustrate certain aspects of occurrence and signuficance of broncho-
mycosis 11 relation to bronchial asthma and m connection with the
therapy especially mn this respect the antibiotics

It 15 concevable that 2 o the allergic skinreaction mmmediate type
may prove to be of value to the diagnostician 1 distingmishing between
genuine bronchial asthma secondary to bronchomycosis and the non
2llergic asthmalike wheezing symptoms such as i cases of tuberculosis
pseudotuberculosts by chronic pneumonomycosis malignant tumors etc

1) As some of you who were present at the Round Table Meeting
two years ago here i Utrecht perhaps will remember I told you the
story of a patent who 1 hus youth worked on a cucumberfarm

He had a bronchomycosss 1ofiltrative and fibrotic changes and
cavities 1n the rght upper lung a gradual development of allergy to the
responsible Aspergilus species viz Amstelodame (Mangin) Thom et

Church Potassium rodide and 1n mod dosage
to be of no avail
The t with Neo: an had yrelded excellent

tesult m clearing the mycotic infection s chronic asthmatic and
bronchitic complaints discontmued

2) The second case was a farmer no known allergies n family whose
first attack of asthma and bronchutts symptoms sunultaneously occurred
while harvesting rye *

Together with a pulmonary infection with Staphylococeus aureus he
had a mycotic pneumorntis gving r1se to asthmatic attacks as secondary
manifestation caused by an allergy to a yeast——classified asa new specres
of the genus Trchosporon now called Tr Behrendu Lodder et van Ry
g D

grha adnumstration of Penicillin as an antibiotic agarnst the bacteria
made the patient worse as it was accompamed by an aggravation of
symptoms

Rapidly his condmon showed deﬁmte 1mprovement on potassium
1odide and 10

These two patients were discussed 10 Ann Allergy 11 567 1953
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In the Unwversity Climic for Internal Medicine Leyden (Head Prof
Dr J Mulder) we saw during the last 4 years still more patients with
mycotic infections involving the bronchi or areas of Iung parenchyma
but these 4 cases did not show an allergic sensitization to the fungt
chronically present in the respiratory tract

3) A farmer with chromic pneumonitis especially 1n the night Jung
The sputum culture gave many colomes of Aspergillus fumgatus

arthrospores

N
, /‘ blastospores

N
0

Trichosporon Behrendii Lodder et
v.RiJ 1952

Trichosporon nov.spec 1949 —

Fg 1

Fresenus Bacteriological findings were inadequate to the clmical mant
festations He mmproved with intravenous Neosalvarsan

4) An agricultunst s wife with a large cavity in left upper lung with
growth of an abnormat variety of the species Aspergillus furmgatus In the
first stage this was a silent case but later on recurrent hemoptesis
established itself Operation was indicated at that time

5) A housewife bewng 1n poor general condition got a tonsilar fungus
infection followed by mubary dissermnation with Candida albicans
(Robrn) Berkhout after a high dosage cure with Chloromycetin She died
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5a) An admmstrator got a tonsilfar fungus infection too 1n the
same way Heimproved with local apphication of Neosalvarsan glycenn
A gard, with ind cp His sputum large
amounts of Aspergillus fumigatus and of the new spec Trichosporon
Behrendun With intr ds n of Neosalvarsan beneficial
results were gained quickly
Later on m my Amsterdam clinic we had two clear examples of
secondary thrush of the bronchn causing ct istic allergie p
1n one of them These two patients were sent to Prof Mulder Leyden
for further analysis
7y A farmer with chronic asth db
hemoptesis gradualaggravation of s complaints of coughing dyspnoea
tightness tn hus chest and loss of weight He had a carcinoma soldum
of the right main bronchus with an enormous thrush due to Candida
atbicans  His allergie and pr hat tests were
all negative
8) A stock farmer with posttive allergic family history who since
2 years had a chromc cough since about 1 year rhumtis vasomotoria
and asthma bronchiate was hospitahized in very poor general condition
He had carcinoma cardiae ventricult with metastases 1n both lungs the
latter secondary mfected by Trichosporon cutancum {(de Beurmanp
Gougerot et Vaucher) Ota and Aspergilns mdulans (Erdam) Winter
and moreover T B Mycobactenia bovine vanety were found in pleural
exudation at both sides After allergic investigations and treatment
with potassium rodide and creosote the allergic mamfestations dis
continued together with a nearly complete disappearance of the fung
So we felt Justified 1n concluding that the chromc presence of the fungi
started the allergic symptoms of the whole respiratory tract
9) Only one patient T would ithe to present to you today more n
detarl because this case rifustrates certain aspects of the clinical findings
diagnosis and treatment He 15 a baker s son with postive allergy 1in
farmly hstory who had recurrent and increasing asthmatic broachitss
since s chitdhood When he was first scen by us he was 12 years old
He had allergic skinreactions markedly strong positive for eggs choco
fate milk fish wheat and rve flour several veasts and qute a lot of
molds among others those which are characteristic as defilements for
flour (Rhuzopus arrhizus Fischer Rhizopus miguicans Ehrenberg
Mucor racemosus Fresenus Mucor sg v Tieghem Thammd
elegans Link) Treatment with ant allergic diet and desensiization
agaimst the inhalants gave a rapid improvement  After 3 months he had
no complamts any more After reaching a rather high dosage the
1 1 re was gradually d 6 months

afterwards
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The patient showed @ perfect health during nearly 3 years also wiule
working in the bakeryshop of hus father He came back with complaints
of very heavy tickle coughmg spells now and then expectoration of
abundant amounts of muky whitish sputum lancinating pains 1n his
chest especially at the night side no genune asthmatic attacks 0o
fever at all these complaints were lasting about 4 months As was told
tous all troubles had failed to respond to any treatment during that time
When staying out of the bakery he could not find any improvement
of his complamts s recent history revealed that these troubles started
when during two weeks m summertime he helped his uncle a farmer
1 harvesting hay Intracutaneous and iohalation provocative allergen
tests were negative Antireagins to yeasts and molds could be demon
strated The corrected sedimentation rate was 36 mm one hour 80 mm
two hours other bloodfindings disclosed no pathologic changes sputum
contained moderate amounts of eosmophiles and Haemophult influenzae
a few pneumococet of high type and a considerable amount of mycelum
threads falling to pieces namely 1n arthrospores and with blastospores
mycological exarination disclosed for the thurd time 1n a few years
the new spec Trichosporon Behrendu The chest x rays November 9th
1953 (fig 2 and 3) gave especially in the nght lIower chest a paracardial
intensively marked picture with an increased density lymg m a ung
segment at the front side After treatment with potassium 1odide and
creosote his condition umproved quickly together with the findings 10
his sputum After 4 weeks the check up of the sputum revealed no
yeast substances any more still a few pneumococc: but more haemo
phili than before

The chest x rays made at about the same time December 8th 1953
(fig 4) showed fi d of the | yic mnfiltration
The chest x rays of March 17th 1954 gave only shight fibrotic changes
m the nght lower lung lobe

Referning to the bacterial infection learned by simular observatton
(caseno 2)and by the 2 cases of Leyden I did not give any antibiotics
during the first time of the antimycotic cure for fear of the possibility t0
activate indirectly the fungal infection Afterwards antibacterial therapy
appeared to be unnecessary since he had no symptoms and no sputumm
any more

Comment

Apparently being not as rare as mostly hitherto considered this paper
was presented first n order to demonstrate the possibility of actié
cases of bronchomycosis as one of the many causal factors of asthmatte
or asthmatoid symptoms and 1n cases of subacute or chronic ‘bronchitts
bronch mndurative or chronic pneumonitis




Fig -
Xray 9 XI 1953

Xray 9 XI 1953
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ALLERGOLOGY AS A BASAL SCIENCE AND
AS AN INDEPENDENT SPECIALISM *

b
H A E VAN DISHOLCK

In modera medicine the doctrne and study of allergy has won for itself
4 recogmized posttion as a basal science m many different speciahisms
as an auxthary scrence wn the performance of special techmiques and also
asanpdependent spectalism with respect to a certan group of affections
Thus result has been obtawmed thaoks to a small group of enthustastic
experimenters and climcists who however had to overcome an un
usually strong resistance

The first observations concermng allergic diseases date back to remote
antiquity But 1t was not uotil 1873 that Blackley discovered the cuta
neous reaction to polien in hay fever patients With this, the connection
was demonstrated ad oculos for the first time between a seenungly
wnacuous substance and human allergy Blackley thereby became the
first cbinial allergist

His contemporaries failed to realize the fundamental importance of
this discovery On the contrary under the mfloence of Pasteurs and
Loch s discoveries 1t was thought that hay fever too was probably a
bactenal affection Here an analogy with our own times at once suggests
stself under the mft of psych d many p
tend to regard asthma and even hay fever as psychogenic 1t ongn
Such one stded exaggerations are understandible because both mnfection
and mental factors play a constderable part o allerpic affections

Not until the development of the immuntty theory by E von Behnng
and, more particulatly the discovery of anaphylaxia by Ruchet——now
fifty years ago—dtd the doctrne of specific hypersensitiveness penetrate
to the chine Richet had demonstrated that an animal can be sensitized
by 1y of a relatively harmi b and that re myection of
a small quantity of the same substance may be folloned by severe
phenomena such as asthma This soon caused the medical profession
—encouraged moreover by Dunbar s wriungs—to set astde any linger-
ng doubt concernung the causattve action of pollen inhay fever Blackley
and Dupbar i fact bave lard the foundation of alergology as «n n
@ependent specralistm

Speaialzation also 1n the case of allergy 1s the unavordable result of
the ever p dening and d of our X ledge That

held at the Opeaag Cecemony Peof VAN DISHOECK, pres dent of the Dutch Soc ety
ﬁ?‘ﬁxf;g was president of the Executive Commtee
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which fifty years ago was an 1solated observation and a group of
diseases agamnst which physicians were povverless has become a science
and techmque which can hardly be mastered any longer by a smgle
individual The narrowmng down of ones interests that may be the
consequence of unduly far hing specialization 1s oft d quite
rightly—railed at but we are equally justified 1n pointing wath gratitude
to scientific discoveries which humamty owes to this same specralization
The true specialist 1s he who concentrates on some part of med:cal
science but who—just as consctously—keeps an open mind and 2 broad
vision for those facets i other special which are necessary for the
understanding and the growth of his own subject This entails the need
for contact with other specialists and team work
The modern hospital with 1ts many departments and laboratones 15
the realization of this growth of specialization and integration Here
organologists have their own rounded off field of activity Charactenistic
of these specialists 1s their engrossment 1n the basal sciences and their
great need of asststance from other specialisms Especially the rhino
logist the lung specialist and the dermatologist have been led to study
allergy Some have acquired the necessary knowledge by themselves
others had recourse to the assistance of a professional allergist In thts
way allergology has gone through a development similar to that of
haematology endocrnology and bacteriology
In most cases these spectalisms although not bound to one particular
organ nevertheless have some separate disease on which they focus their
attentton One might even say that a specialtsm may owe 1ts existence to
some particular disease which 1s both frequent and difficult to cure Such
for mnstance 15 the case with rheumatology and the same applies 10
allergology If asthma had been a rare discase there would have beent
no demand for an independent allergist In that case allergology would
have remained like bacteriology a basal science 1n each spectalism
Asthma  therefore caused allergology to grow into an independent
specialism
} In‘ common with bacteriology allergology largely owes 1ts scientfic
to the lab Y In the begmning both served m the
cluic as basal sciences and as auxiliary sciences Bacteriology however
15 the chincist s basal science to such a degree that the bacteniological
specialist has his place exclusively 1n the laboratory whereas the allergi®
specialist has found Hus place at the sickbed and even here and ther
already in a department of his own The time when this was othermise
15 still faurly recent and even now allergology s struggle for its nightful
place has not been brought to a succesful 1ssue everywhere It1s doubtful

whether any other spectalism h e
as encountered greater difficulty 10
fight for 1ts independence &
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This resistance agunst aflergology 15 not merely the usual reaction
agamst everything that 13 new and stems from the laboratory Quite
nightly novel theores of this hind must first prove thewr practical value
before they can expect to find general acceptance Thus allergology had
to prove that specific sensitization plays an important part 1o a disease
Jike asthma that the causative allergen can be traced and that ehm:
nation of this alfergen or desensiizatron can cure the patient This
assiynment to the ¢ that the anaphylactic ex
periment 15 applicable to the allergic attacks The question now 15
whether allergology has been found wanting mn the performance of this
task

‘There 15 one disease 1n which this connection 15 as plam as a pkestaff,
and which 1n fact may serve as an example of a purely allergic affection
This 1s hay fever For both the nasal symptoms and the asthmatic
trouble which consutute the hay fever syndrome are known 1o be
caused by a well known allergen grass-pollen In the absence of this
allergen—as 1n winterttme—the mortnd symptoms disappear anpd the
patient 15 a normal person again Exposure to the allergen—also mn
winterfime—~wil] at once cause the recurrence of the symptoms No
wonder therefore that the doctrine of allergy has found 1ts warmest
supporters among rhunologists One example of this 1s the Dutch school
of Bemjammns Dyrectly i hine with hay fever we may place occupational
allergies, as sn bakers leather workers persons charged with the care
o( anunals hyper sensitiveness to dust i nurses and to cosmetic powder

s etc In these affe too the allergen 1s unrmstakably

remgmzable as the morbid agent Again some skin affections and
nutritronal disorders may be attributed to the action of well known
allergens

In all these patients the connection between the disease and a spccxﬁc

allergen 15 undensable, mn fact the P to the anaph
experment i practxcany pcrl'ect It 1s not surprising  therefore that it
was this observation and that such

causative allergens were searched for also in other pattents suffering
from asthma and other allergic diseases Now the shin tests were ex
pected to do thewr bit n tracking down the unknown aflergen That
after all was the necessary conditton exther for the elimunation of the
allergen from the pattent s miteu or for desensitizing the patient to the
allergen

In this way the expectation was aroused that by mvestigating spectfic
sensiizations by means of skin testing the problem of asthma and
vasomotor riumtis might to a Yarge extent be sobved

Disiflusions were bound to be frequent for such a success could be
completely achieved only in a hmited number of patients For a much
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and who failed to react to the introduction of pollen into the nose—
m about one per cent of cases a positive skin reaction to pollen Never
theless some of them had a relatvely low dermat threshold and
correspondence therewith a high reagin content of the blood This
proves that there must be other factors apart from the presence of
reagins 1f an allergy 1s to be rendered manifest

Piness and Muller found that among the allergic patients that reacted
to pollen only half had any hay fever trouble The other half therefore
must be classed as cases of erther latent allergy or para allergy

In common with Roux we found that bakers who were hypersensitive
to flour showed such para allergic positive pollen reactions 1 about
half of the cases while there was only an 1solated case of typical hay
fever duning the season Thus 15 a considerably higher incidence than that
of positive pollen reactions 1n other allergies One 1s naturally inchined
to explam this curious association of flour and pollen hypersensitivity
by assuming a chemecal simulanity between the allergens This 1s known
o exsst between the grasses mutually but although the different brands
of flour also belong to the grammaceous plants they differ from the
grasses 1n an allergic respect For this reason we only rarely find the
contrary case namely a positive reaction to flour among hay fever
patients

All the same we are inclined to assume that this association of flour
and pollen allergy 15 not merely accidental and that their kinship be
comes manifest i the form of a predisposing factor That 1s to say that
the patient who s hypersensitive to flour 1s disposed to be also hyper
sensitive to pollen and conversely This disposition however will not
become manifest unless and until the exposure to the allergen in question
15 sufficient Now the exposure to pollen of the man who works with
flour 1s normally present hence the high percentage of mamfestly post
uve reactions The exposure of the hay fever patient to flour on the
contrary 1s usually extremely slight hence the small number of manifest
reactions But when a hay fever sufferer becomes a baker he should
according to this theory very soon develop a sensitivity to flour Now
this s m fact the case Thus out of some hundreds of bakers we have
never found a positive pollen reactron without a stmultaneous positive
flour reaction

Next to the changeability of the results of the skin reactions the
equally haphazard occurrence of the attacks 1s also a cause of a great
deal of misconception concerning allergy In contrast to the laboratory
ammal which can be made anaphylactic at any time and mnvariably
reacts with an attack to a given amount of allergen the human allergic
constitution 1s to a large extent determined hereditanily and the occur
rence of an attack 1s 1n a high degree independent of the allergic dosage
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Opponents of allergology are able to report cases of patients with
positive skin reactions to a certam allergen but in whom exposure
to this allergen sometimes produces a reaction and sometimes not
atall

Constitution  dispositton  and exposure are the three pillars that
support our understanding of the occurrence of attacks The allergic
constitution causes children of allergic parents to get allergic affections
2t an earlier age and 1n greater numbers The disposition determunes
whether ata given constitution and exposure to allergen an attack will,
or will not occur Ths disposition comprises somatic psychic and local
factors which together determine the tolerance threshold of the autonom
ous nervous system With respect to the somatic factors one should think
particularly of hormones and of nfection and with respect to the local
factors first and foremost of reflex hypersensitivity

Exposure to the allergen 15 the third condition both for the genests
of an allergic affection and for the occurrence of attacks Thus factor 1s
no less important than constitution and dispositton The occupational
allergies have taught us that any group of the population may at any time
be d up to a hugh mad byan t0 a potent
allergen Thus bakers in small badly ventilated bakeries proved to be
sensitized to as hugh as 40 per cent and in the large well ventilated ones
to 25 per cent The percentage of sensitized workers was found to 1n
crease parallel with the number of years of service so that we may well
ask ourselves whether given suffi ly long and
every person mught not be susceptible to sensitization In that case a
positive heniditary tamt could only become mamifest through an earlier
occurrence of the allergic disease

The doctrine of specific sensitization 1s now once agamn finding 1ts
opponents—this time i the ranks of the psychosomatic therapists
‘They deny the importance of specific senstuzation on the ground of the
desultoriness of the skin reactions and of the allergen as a morbific agent
As agamst this they hold that the cause of allergic diseases must be
sought 1 psychic conflict situations They point to the nmeurotic dis
position of asthma patients to their suggestibility during the occurrence
of and the recovery from attacks and to the results obtained by therr
treatment They deny therefore that in man anaphylactic processes
play an umportant part

No allergist would ever deny the great importance of the psyche 1n a
human allergic disposition  Conditroned reflexes and associations are
powerful factors 1n the occurrence of these diseases The famuliar ex
amples described by Osler and Morell Mackenzie such as asthma on
looking at artifical flowers and hay fever on looking at a panting are
readily supplemented by any allergist from his own experience The
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same mechanism 1s equally well known with regard to seasickness and
gastro intestinal disorders

But 1t would be gotng too far to deny the unmustakably close corzes-
pondence between the ammal expenment and human allergy And 1t
would defimitely be going too far to attribute neurotic tendencies to entire
groups of the population such as hay fever patients bakers and others
who mught be exposed to allergens

The mmphication of such a theory would be that 40 per cent of people
are neurotic since—according to Vaughan—this 1s the percentage
showing allergic symptoms at some time of their life

As agamnst this too little attentton has been given to somato psychics,
that 15 the mental digestion of the fact of being boduly 11l Is 1t surprising
that an asthmatic chuld seeks help for his distress 1n his feelings of
suffocation with hus mother and that he may develop an ambivalent
attachment to her? Surely adaptation to the presence of disease 1s quite
as difficult 1n the case of asthma as 1n deafness, infantile paralysis or
disequilibrium  Those suffering from acquired diseases of thus kind show
considerable resemblance with asthma patients but nobody would wish
to assert that they had a neurotic constitution before they fell 1l Neither
can it be mamtained that an excesstvely large number of allergc affec
tions 1s found among evidently neurotic patients

When we reflect upon the controversies which I have discussed we
find ourselves faced with the task of gtving a Teasonable evaluation of
many different factors and a justifiable description of their mterplay
Skin reactions have their value but the allergist should beware of
arousing unfulfillable expectations In the pathogenesis of allergic
diseases a large number of—partly unknown—factors play a part There
are unmistakably somatic factors such as allergens hormones and
mfections but there are equally unmistakable psychic factors such as
existing conflict situations conditioned reflexes and the mental digestion
of bodily distress

We cannot help therefore being forced to look upon the allergic
syndrome not as erther somatic or psychic but as both somatic and
psychic This hine of thought will come easter to the thinker trained 1 the
philosophy of Hegel than forhlmwhoprefexstoadheretotthanuanlaws

For the understanding and the treatment of such complex diseases
therefore the allergist needs to possess a great flexibility of thought
No longer can he afford to be the skin scratcher of former days he will
have to master the vast field of specralized allergologcal knowledge
This however 1s not enough for he must also have a fully adequate
knowledge of internal medicine Only 1n this way 1s 1t possible to obviate
diagnostic mistakes And even then he 1s not completely equipped for
us work for he will also have to study hus patient s psychic condition
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That the awareness of these de 1derata 1s not new or foreign to us will
be clear 1o anyone who has made humeelf acquainted with the program
of the adresses for the next three days During these three days both
the asthma speczalists and rep ves of other b hes of d;
will give proof of the measure in which the doctune of altergology
all ats fucets and as an independent speciatism, a basal science and an
auxbary science s 2 hwving part of their professional study and deep
concern

But apart from knowledge great zeal and hugh accuracy the allergist
must have 2 warm homan heart He must be able to cope with dis-
appointments and 1o ympart courage and consolation over and over
agamn, 10 these patients who need hus moral sustenance mare than others




ON THE HISTORY OF BRONCHIAL ASTHMA*

by
TH H SCHLICHTING

An attack of bronchial asthma makes an enormous impression and
one cannot wonder that 1t has been mentioned already among the
first medical accounts In fact bronchial asthma 1s mentroned 1 the
Hippocratic collection sometime between 500 and 300 C

The description 1s rather accurate since the expiratory dyspnoea has
been noticed and laid down 1n seript

Now a modern physictan expects that the Greeks would make
haste to distingwish between this and cardial asthma bronchitis and
sumilar affections But this was not the case Their rdea of the compost
tion and structure of the body was so extremely simple that they
could not conceive a great number of different diseases to be possible
In their therapeutic measures they took their clue from the general
condition of the body and they did not care much about localization
and specifiaity This was the prevailing view and this state of affairs
remained unshaken as long as the Greek philosophy of nature and
notably that of Anstoteles did prevail

1 have named the word specificity This 1s 1 rather modern 1dea
1ts hustory may be said to begin with Paracelsus 1t was unknown with
the Greeks

Celsus 1n the first century of our aera, says There 15 a disease
situated 1n the regions of the throat which causes difficulty of breathing
When this discase 15 not too strong and thus not causes suffocation 1t
1s called dyspnoea when this disease 1s stronger and also causes noises
and cough 1t 1s called asthma when 1t 1s still stronger so that the
patient can only breath with the neck extended 1t 1s called orthopnoca

Thus all these affections are considered as one disease 1 different
grades of strength

The first full length description of bronchial asthma has been written by
Aretaeus of Cappadocia probably in the first half of the second century

As to the causes of 1llness the Greeks thought that they were either
a shortage or an excess or a wrong quality of one of the four Liquids
the four humours that 1s of the body and they directed thetr therapy
to the re-establishing of the harmony between these four blocd
phlegm white gall and black gall

You can express therr pathology i terms of these humours but

Lecture held at the Opening Cercmony
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you can do the same i terms of the four qualities viz heat cold
moisture and dryness because each humour represents a mixture of
two qualities and then you get four possible muxtures As a matter of
fact this theory was not so bad as 1t seems to us they were able really
to adapt their therapy to the different pathologieal states of the body
But there was another theory preconized by Galen that was far worse
and 1n reahty fantastical It is the theory of catarrhs
Galen imagined but not for the first time that gases rose from the
lower parts of the body unto the bram which was the cooler part
there the gases were condensated and from there flowed down and
caused catarrhs—catarthein means flowmg down—of the nose the
eyes the lungs etc
The nature of bronchial asthma could be known only after the
theory of catarrhs was discarded after the destructton of the theory
of humours and not before same 1dea of specificaty had been concerved
and constructed
The modern 1dea of specificity was 1n medicine unknown during the
Middle Ages In the footsteps of the Ancients people said that man
was more real than a man or that the spectes man was more real than
the individual man This kind of viewing nature did not allow them
to appreciate indsvidual differences 1e did not allow them to conceive
specificity 1 our modern sense It comes to the fore for the first ime
1n the writings of Paracelsus and becomes strong 1n the following times
The theory of catarrhs was not so very popular m the Middle Ages
To be certam of this I have consulted an edition of Avicenna who
was from the 13th century 1 medieval eyes the greatest master of
medicine an editton annotated by Jacques Despars a Belgian from
Doornk who was a professor at the Sorbonne about 1450 and whose
annotations were Six times as voluminous as the proper text of Avicenna
This professor knew all about medieval medictne—he was besides
a great benefactor of his University—and he does not mention catarrhs
1 his writings about asthma The catarrhal theory was revivified in the
Renascence as when people had an evaggerated reverence for Galen
Jacques Despars treats asthmatic condittons in the same way as he
treats other diseases that are caused by superfluous humours
So thus 1s the official theory But you never know In 1552 Geronimo
Cardano was asked to cure Archbishop John Hamilton of Edinburgh
This bishop was Xregret to say overworked aggressive and gluttonous
Cardano prescribed small meals ten hours sleep niding on horsebach
cold showers mnose drops with elaterium (cucunus silvestris) 2 bed of
unspun silk a knen not a leathern pillow filled with straw So he
knew 1f Imaysay so allergy and he knew the role of the nasal mucosa
He cured the archbishop
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Practice 1t 15 clear 1s nicher than theory Clinical theory indeed did
not grow 10 the 16th century which was the century of anatomy The
17th was the century of phystology But the findings of anatomusts and
phystologists had only few chnical consequences This 1s because there
1s a kind of historical law which says that a chnucal theory does not
disappear as soon as its fundaments are destructed but only when
another theory 1s able to take its place Thus the clinical theory of
Galen held good while on the one hand 1ts humoral theory was dis
believed but at the other hand no plausible theory was avadable

The first new climcal theory was that of the chemical theory of life
but 10 Paracelsus and Van Helmont 1t was combimed with a strong
vitalism Paracelsus as a matter of fact, did not quite disbelieve 1
the humoral theory but Van Helmont in the first half of the 17th
century attacked this theory furiously, and m partscular the theory
of catarrhs He showed with many arguments and a few observattons
that this theory 1s impossible and absurd Also he gave same clnical
histories that are very rich n content

1) A mayor of a big aity falls on the head and the shoulders he
gets unconscious he awakes and he feels mmself very well during
the next exght months After these months he has some attacks of
asthma In the mght he 1s sleepless and disturbed his mouth 18 dry
he has a little fever an enormous muctunition and about three stools
in the morning the respiration like a thread 1s cut off and he suffers from
a ternble orthopnoea The attack ends with a mamfest bronchal
secretion After a few days he 1s completelv restored

2) A healthy sportsman 24 years old suffers hus first attack when
he comes to visit Brussels the attack takes three days He gets home
but cannot sleep but n a sitting posture When he lays down he hasa
beginnmg of asthma but not a real attach Some days are bad but
in the interverung days he walks and goes hunting High places are
the worst and so he avoids Brussels

3) A canon has asthma 1 summertime no asthma in winter When
he has asthma he has itchings an enormous white desquamation of
the skin and he Jooks like a leper His mother had the same tchings
and his sister too But the latter was healed after the second
childbirth

4) A Franciscian monk has the duty of cleamng the house Every
time a Little dust 15 raised the monkis nearly suffocated Also hecannot
carry fried fish and he gets an attack of asthma Also he has certain
forebodings of asthma Just like the hunting man

5) A hearty and modest citizen 15 publicly insulted by a magistrate
but he dares not answer from fear of utterly rumn So he 15 silent but
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soon after he 1s visited by asthma which grows n intensity  After two
years he develops a moderate dropsy and he dies

Thus Van Helmont who calls asthma epilepsy of the lungs describes
emotional asthma allergic asthma from dust and food and chimate
Also he has a theory about the ongin of asthma but a vague and
wrong one and I shall be silent about 1t

His writings about asthma date from about 1630

Now n 1628 Willlam Harvey published his celebrated book on
the circulation of the blood and out of this discovery came a strong
argument against the catarrhal theory because m 1659 Victor Schnerder
m his big book on catarrhs endeavoured to show that the catarrhal
secretson did not come from the brain but from the bloodvessels i the
affected spot About 5 years later Niels Stensen the discoverer of the
ductus Stenonianus contended that the catarrhal secretion did not
flow immediately from the bloodvessels but from the mucous glands
which were discovered and described by him  Thus the whole funda
ment of the catarrhal theory was destroyed first by Van Helmont with
arguments then by Stensen with facts

Van Helmont was an iatrochemust his school tried to explain phy
siology through chemistry but another school which rose in the same
time tried to explain physiology through mechamc, and since mechan
1cs was at the time the best developed science ratromechanics gencrally
met with better success than ratrocherstry And thus we hear at the
same time a mechanical explanation of asthma out of the brain of
Willis he considered spasm of the bronchiol as the cause of bronchial
asthma

This 1s a very mce 1dea But the great Sydenham did not Iike mechan
1cal explanations and 1n this case he did not deepen the knowledge
of asthma

A rather modern account was given by Sir John Floyer in 1698
but 1n the next century there was no great advance In the knowledge
of asthma The reason 1s I think that expenimental science did not
flourish m this century people iked deductive science 1¢ explaimng
all things through one or two simple principles And so asthma 1s
according to one school nothing but enhanced irntability and accord
1ng to another abnormal mncitability and to still another an expression
of an excessive nervous activity and so on

The 18th century was the century of ratiopalism

1n the beginning of the 19th century a new school of medical thinking
and nvestigaing was founded by some Frenchmen motably Bichat

Corvisart

Lale: I:;‘; :;;:-gwous centuries 1t had been proven and foremost 1n the
great worh of Morgagni that clinical diagnosis most often did not

2
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comncide with post mortem findings The above named Frenchmen
thought that the reason of this clash between climcal diagnoses and
post mortem findings was 1n that during hfe anatomical diagnoses
should have been made whereas n reality clinical 1¢ non anatomucal
diagnoses were made They were not contented with a clnical diagnosis
vg chronc pain 1n the belly with strangurra but they tned to make
anatomcal diagnoses during fife they developed percusston and aus
cultation Laennec described for the first time many diseases of the
lungs and also of the liver Thus 1s a well known fact 1n medical history
but at the other hand their whole way of thinking tended to the as
sumption that anatomical diagnoses are thc only real ones So we
find i the 19th century many more or less anatomical concepts of
bronchial asthma

Of course the outstanding theory already more than a century
old was a neurological one And this theory crystallized into the widely
accepted thesis that bronchial asthma was caused by a cramp of the
small and smallest bronchial muscles It sounded very smmple and
sufficient and 1t got a thorough exposition by Biermer the man of
pernicious anacna

Before expounding this theory we have to retan that bronchral
asthma was 1n the first half of the 19th century conclustvely separated
from cardial asthma or oedema of the lungs from emphysema and
many other diseases This kind of clinical science was the great harvest
of the wnatomical school and thus the site was prepared for the building
of an etiological theory of asthma

After many attemp.s by Longet and other people Paul Best 2
disciple of Claude Bernard elicited an attack of bronchial asthma
by stimulating the vagus nerve the attack consisted 1n a tonical spasm
of the bronchial muscles Further Bicrmer was satisfied that the
prolonged expiration and the sibili had to be explained through the
bronchial spasm This spasm c1used an acute emphysema of the lungs
and this emphy caused the dep of the diapt

But why 15 exprration more difficult than inspiration although the
pression of expiration 1s stronger than the pression of msprration?
According to Biermer this 1s because the strong presston of expiration

p also the broncluoli so that expiration 15 made more diffi

cult and furthermore 1t 1s a fact he says that in capillary bronchitis
the expiration 1s not strong enough to extrude the mucus and so gives
way to emphysema while all the time mnspiration 1s perfectly possible
This fact serves as an explanation of the greater difficulty of expiration

Bicrmer cannot explain why the attack of asthma ends with catarrhal
phenomena In his theory there 1s no place for secretion But about
this T shall have to say a few words later on
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Now this theory of Paul Bert and Biermer 15 to a certan extent
a physiological one But there were also anatomical theores of asthma
m the 19th century 1n the second half so called physto pathological
theories were en vogue

In this case the anatomucal theory of Wintrich was of a later date
than the physiological one of Biermer

Wintrich saw the ongm of bronchial asthma 1 a tonrcal depression
of the diaphragma against Biermer he contended that bronchral asthma
would have as an effect a relaxation not a depresston of the diaphragma
i fact mn asthma the volume of the thorax 15 diminished the nter
costal spaces are drawn 1 and 3t 1s only natural that the diaphragma
should be relaxed So Wintrich drew from the depression of the dra
phragm all phenomena of an asthmatic attack His explanation had
all the charm of the sumple and obvious

These was a third theory which had also a great charm Weber
contended that bronclual asthma was due to the swelling of the mucosa
he saw an analogon of asthma in the swelling of the nasal mucosa
thus theory was compatible with the role of the nervous system in asthma
because one could explam fluently the swelling of the mucosa by the
excitation of the nerve supply of the bloodvessels Weber had no
difficulty 1n explaimng the secretions and the catarrbal phenomena in
asthma And there were experiments made by a certain Loven who
was able to induce hyperaemura of the mucosa by excitation of sensory
nerves and so he imitated the ongmating of reflectory asthma

This theory has been consolidated by many considerations and 1t
has many advantages indeed But like the other theores 1t suffers from
the disadvantage that an enormous and ¢ohering complex of symptoms
15 explamned by one single cause which 15 m atself of an haphazard
nature And one feels on the rebound a little sympathy for ways of
explanation such as of Van Helmont who thinks that a whole complex
of ponderous physiologtcal factors 1s disturbed and thus causes bron
chial asthma which 1s 1n 1tself of a disturbing nature Perhaps I had
better say that the physiology of respration was stil thought to be
very stmple At the present ttme after fifty or sixty years the 19th century
theories retamn not 2 little of their value but modern theones of patho
genesis draw the attention to the reaction of the whole organism to
a disturbance This way of viewing disease has been fruitful in neurology
mamly 1t seems through the work of Kurt Goldstein and Von Mona
kow Idonot know whether 1t has been fruitful 1n the case of bronchial
asthma

When m the footsteps of ]..am Entralgo we call the theory of Wmmch
anatormcal that of Biermer ph 1 ! that of Gold:
than the mext step 1 viewmng disease may be called anthropological
2
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or psychosomatic This way 1s opened by the theories of Freud and
so bronchial asthma has been viewed as a symbolical disease

Not only specialists but also general practitioners Itke myself, have
seen cases of bronchial asthma which were symbolical expression of
nternal emotton for the most part Ithunk of indignation and powerless
anger This view ennches our knowledge and to a certamn extent also
our understanding our knowledge because emotionil asthma was
rather forgotten and was certainly not rightly appreciated 1t enriches
our understanding to a certamn extent only because theso-called relation
between body and soul has not become clear and diaphanous but
only better appreciated and the nature of symbolical expression 1s
better understood It remams that the whole affair 1s very difficult
and certamly not to be expressed only 1n terms of anatomy and phy
siology At the other hand the anatomxcal and physiological problems
have not been sup ded by the p ) 1 view but they are not
the sole problems and 1t becomes very clear that they are part of the
life problem

But we can safely say that the psychological view has a great thera
peutic value because n order to cure a patient 1t 1S not necessary
to understand his disease 1n 1ts entire essence In former times medical
men have cured many diseases while floating 1n clouds of ignorance
And this state of affairs will remain I think a few years longer Under
standing of asthma has grown inthe 19thand 20thcentury the problems
have become more difficult became more extended but at the other
hand the investigator has got more facts It seems to me however
that the constitution of the asthmatic patient has not received enough
attention medical science has forgotten constitution and temperament
since 1800 It 1s to be expected that understanding of bronchial asthma
will be deepened by the new kind of pathogeny which 15 the fundament
of the theory of stress as laid down by Selye and others but this question
15 not yet a historical one

Therapy always follows the theory of pathogenests When asthma
was considered as brought about by superfluous humours derivation
and purgation were the logical remedies When the cause was plethora
bloodleltmg was the means of healing and as a matter of fact Van

1 and Sydenham advocated blood] Now blood
letting 1s practically 2 kind of hibernation and one should not wonder
that many cases are healed 1n this way In the 19th century the 1dea of
speaificity grows enormously and everyone looks for specific remedlcs
the now well known remedies were 1n the b often d
as being specific  With endocrinology a powerful agent has been dis-
covered adrenalin or suprarenin But night through the big stream
of reigning theortes are the cross currents of emperical knowledge
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Strammonium and other such agents are discotered sm this way
And m the school of so-called nature healing diet water cures and
gymnastics are apphed

But as the exposition will show you all hinds of therapeutic measures
1 necd mot enlarge upon therapy

I may conclude with the expresston of the hope that you shalf draw
both from theoretical and empenical knowledge many old and new
means of cunng asthmatic patients and I thank you for your gracious
attention



THE SOCIAL SIGNIFICANCE OF
BRONCHIAL ASTHMA *

by
P MUNTENDAM

Summary

The treatment of the sick, the fight agamst disease and the social
therapy can only be orgamzed consciously and effectually providing
the social etiology 1s known and the social diagnosis has been deter
rmuned 1 addition to which the social proghosis must be included 1n
the subject of study In former times the organized fight against disease
and the social care of the people s health was still insufficiently based
on the results of socio medical investigation

History

In antiquity 1t was especially Hippocrates who attached importance to
climatological factors 1n the genesis of asthma Galenus sought an
explanation of asthma from the angle of humoral pathology Maimo
nides towards the end of the Middle Ages points to the asthma patient s
hypersensttivity to certain substances and this 1s confirmed 1n the
18th century by William Cullen Meanwhile as early as the 17th century
the hereditary tendency to asthma had been pointed out while the
bronchial spasm—whuch too had already been discovered by that
time—was confirmed by the development of 19th century physical
diagnostics New concepts allergy and anaphylaxis begin to occupy
medical thought while the psychogenic factors and therr proximate
causative action call for imncreasingly serious attention

Definition of the concept

The defimtion of the concept asthma may difer according to the
views held with respect to the genesis of the disease The attacks of
bronchial constriction constitute the nucleus of all such defimtions

Soctal etiology

In close connexion with the etiology of individual cases we should bear

m mind the mﬁucnce of the pahents mlheu causes which either act

through h 1 or bioct 1 factors or should

be ragarded as mental and/or social milieu influences Among the first

group the patient s housng the factory or workshop the climate his
Lecture held at the Opening Ceremony Dr P Muntendam  professor 1 the University
of Leyden (Holland) 15 Director General of Public Health
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diet and further ammals plants and micro organtsms may play a part
The mental milien 1s especially deterruned by the atmosphere prevailing
at home and at work the social milieu depends among other thungs
on the patient s economic circumstances

Thus part of our study includes also genetics It 1s generally assumed
that the heredity of an allergic constitution 1s irregularly dominant It 1s
this constitution which determines the individual s asthmatic reaction
either to a psychic conflict or to the action of an allergen

Social pathology
The significance of the disease for society (social pathology) constitutes
1ts soctal significance 1 a restricted sense

Morbidity According to the records of the Centraal Beheer (e
Netherlands Central Admumstration Office of Soctal Insurance) the
number of cases of asthma per 100 workers 1n 1937 was 0 10 per cent
and 1 1953 036 per cent This would mean that out of the total
population of the Netherlands 36 000 persons were absent from thewr
Jobs 1 1953 on account of asthma The increase of the number of
asthma cases 1s the more evident when we find that the total number
of cases of all diseases was 1 1953 only double that of 1937 Further
other diseases in which a psychogemic cause may be assumed also
ncreased considerably 1n the Netherlands after the war so that the nise
m the incidence of asthma also points in the direction of the psychic
factor mn the genesis of the disease

From two different ivestigations (One at Gromngen and Groen
with the Philips concern Eindhoven) 1t appears that the total number
of asthma patients i the Netherlands 1s greater than the number of
absentee workers Both these mvestigations show between 1 and 15
per cent of the population which would amount to about 100000
asthma patients m the Netherlands

There exist no clear and rehable data concermng the spread of the
disease 1n this country But what does strike one 1s the fact that the number
of men rejected for mulitary service on account of asthma 1s mvartably
and considerably lower 1n the southern provinces (Lamburg N Brabant)
than the national average while the north western province (North
Holland) 15 constantly far above the latter average

The mnvestigation 1n school children held last year showed that
morbidity among these children was about equal to that among adults
viz £ 1 per cent

1t 1s already clear from the above data that in the Netherlands asthma
s af very great social significance

to the data published by Unger g that 60 per cent of

asthma pattents are between 20 and 40 years of age this means that n
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the Netherlands there are about 60 000 asthma patients in the age
classes of productive workers
Course of the disease The mortality rate due to asthma 1s not very
high 1n the Netherlands In 1950 it was (standardized) for men 61
per 100 000 inhabitants which 1s shghtly below the asthma mortality
tn Britain (Wilhams 7 1 per 100 000 inhabitants in the years 1930 — 1948)
For women the death rate was lower viz 4 4 per 100 000 inhabitants
The asthma mortality figures however have trebled in the Netherlands
since 1920 but closer analysis will be needed to show whether this
mncrease 1s m accordance with reality Notwithstanding the relatively
low mortality physictans exarmmng persons for a hife 1nsurance are
somewhat hesitant 1n accepting asthmatic candrdates 1 view of possible
complications or other affections based on an allergic constitution
Although the duration per case fell from 304 days 1n 1937 t0 24 5
days 1n 1950 the total number of working days mussed on account of
asthma was nearly trebled Possible explanations of this may be the
1ntenstficatron of psychic factors as morbific cause after the war and the
increased employment of older people among the working population
Imahdity The age spread of those m receipt of mvalidity benefit on
account of asthma from the RV B (1e Netherlands State Insurance
Bank) was 1n 1952 and 1953 as follows

17-20 years 2 4050 years 214
20-30 69 50-60 251
30-40 109 60—-65 103

65 and older 17

This total of 765 National Insurance annuities amounts to 2 3 per cent
of the total invalidity benefits paid out The total amount paid out on
account of asthma was f 94 546 68 (68 = cents) On January 1 1955
610 of these annuities were still runmng 79 being termunated due to
patients recovery and 76  owing to death

The of y paid to women on account
of asthma out of the total amount of annuities paid to women shows
a nising curve te from O 6 per cent 1n 1948 and O § per cent 1n 1951
10 22 per cent 1n 1953 This too may perhaps be explamned by the
employment of an increasing number of older women and increasing
psychic tenstons mn connexion with the ever nsing ndustnal produc
tavity

Social and economic significance The total amount of sick pay re
cewved by vsthma pateents from the Central Administration Office of
Social Insurance was 1n 1937 just over £ 20 000 — and 1n 1950 nearly
J181000— wviz over 1 per cent of the total amount of sickness benefit
pad out Out of a National Insurance Fund covering 200 000 insured
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persons an average of 74 patients per year were admutted to hosprtal
at a cost of about f 30000 — This would amount to more than 1
mullion gmlders for the total number of persons wmsured with a sick fund
m the Netherlands for the hospitalization of asthma patients alone

‘With regard to the non msured section of the Dutch population we
are unable to assess the socto-economuc significance of disease a fact
which 1s to be regretted particularly with respect to marned women
and housewives

The testing of a person for a given kind of job 1s 2 matter of con
siderable socio medical significance also in the case of asthma In
addition fo declaring a person unsuitable for certam trades (eg in
dusty surroundings) the test should also be directed positively 1e
towards such types of work as the asthma patient may safely be en
trusted with

Social therapy The fight against any disease 1s closely bound up with
its causes and 1ts consequences for society while the possibilities of
exercising m both a prop 1c and curative sense should
also be known So long as this 1s not the case 1t will be better to direct
the available financral means towards scientific mnvestigation rather
than towards the creatton of a large and expensive organization

The knowledge of the causal treatment of asthma justifies next to
supporting scientific investigation also the creation of an organization
devoted to fighting the disease In this especial attention should also
be given to the psycho somatic treatment of asthma {psychotherapeutic
group therapy according to Groen) which has been more and more m
the centre of imterest in the Netherlands duning recent years

Before all however the orgamized fight aganst asthma should be
directed at the child By taking heredity wmnto consideration when giving
pre marital medical advice 1n giving dietary advice to expectant mothers
and durmng the breast feeding pertod and in creating a psychically and
hygienzcally healthy mulien powerful contributions can be made to the
suceess of this fight More especrally orgamzed care of infants in arms
and babies by the existing consultation bureaux and their arrangements
for district visiing as well as medical supervision mn the schools will
facilitate attention being given to the children s psychic milen

Most interesting are the results of the treatment m the Hetdeheuvel
Institution at Hilversum There an extremely pure psychic mulieu 1s
created for the children the feeling of bemng 1l 1s completely repelled
the therapy including the absence of any spectal ant1 allergy diets  All
the children join 1n eatng everything  So far the results are most
gratfymg The childrens non attendance at school 1s below that of
other Hilversum chuldren After 6 months 73 per cent of the children
were well 23 per cent moderate but improved and 4 per cent
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without improvement To achieve a lasting result 1t 15 especally the
simultaneous mmprovement of the family milieu and the soctal after care
that are important 1f thts physical and psychic sanitation 1 to be per
petuated

For the organization of an early and effectual treatment of asthma
n children the followmng are imperative

1) General guidance and education of the population into under
standing that asthma 1s a disease which can be treated 1n such a way
as to ensure for the child a full future hfe

2) Individual gwdance and wstruction of the asthma patient s milieu

3) Early recognition of symp through tion bureaux for
infants and babies and medical supervision 1n schools

4) Creation of scientific centres for nvestigation and therapeutic
advice

5) Foundation of therapeutic institutions

6) Organization of after care
With regard to the fight agamnst asthma in adult patients those
measures are of particular importance which are directed towards the
improvement of the working milieu both sn a physical and chemical
sense (Safety Act Stonemasons Act) and in a psychic hygientc sense
In this connexion great value must be attached to the establishment of
ndustrial medical services and the medical consulting hours 1n factones
which may make a considerable contribution to the relationships among
the personnel in the industry In addition the enforcement of the
Partially Unfit Workers Act (2 per cent partially unfit compulsory in
large concerns) may be of importance for asthma patients

The implementation of the programme here developed demands the
concern and the financial co operatton of the entire population Ad
muttedly the Netherlands Budget since 1951 has mcluded a modest item
(for 1956 ca f 400000 —) but both the Governments contribution
and those of the general public towards prnivate organizations remam
msufficient for the fight aganst this socally important disease For this
reason this opportumity was serzed to stress the great significance for
both the people and the mndividual of an efficient and successful fight
agamnst asthma




ASTHMA IN A PARISIAN OUT PATIENTS
CONSULTATION*

by
8 N HALPERN

The asthma problem 1n Pans 1s not very different from that m the
Netherlands But due to the great difference betsseen climatic conditions
in Northern and i Southern France the frequency the causes and the
complications of asthma are quite different an Lalle and 1 Nice

Pans 15 situated 1n the northern part of France and its chimatic con
ditions are not very different from those 1n the Netherlands The patients
whose cases will be analyzed here come from our out patients con
sultavon of Prof Vallery Radot s cinic in Hospital Broussais Because
the number of hospital beds avaable m the Pansuan hosprtals since
the war 1s extremely limted 1t became a necessity to study and treat
asthma patients in an out patients consultation wiich 15 smmular to 2
physician s office But unquestionnally there 18 a cryng need for in
sttattons for study and treatment of asthma stmslar to those used 1
the treatment of tuberculosss Prolonged cest a convement diet the
chowe of suttable chmatc condimons the psychologal role of the
nurses and physictans m whom the patient has confidence the feeling
that he 15 1n speciahized institutions all this will comfort the patent
2nd make the difficult task of the physicran easiet

Status asthmaticus cannot be treated sausfactorly 1 any place but
in the hospital Fortunately the scrdence of panents 1 status s very
low now Thas leaves a great number of patients who arc ambulatory

y and satisfactortly 1 a well organ

and who can be studied thoroughl
1zed out patients consultation At the out patients consultation of Prof

Vallery Radot s chmc which s the only one really specialized allergy

clinic about 100 — 1500 patients are seen every year mostly for asthma

1t 15 most mportant to explam to the patient on his first visit the

sature of the drsease with which he s affected Hope of a cure shouid

10t be withheld Asthma can be C“;Cd compljtel)(’ prm;:;i o8 ahpecins
changes o ype

patient has not developed gmus‘ be guarded and the patient should

has then our prognasis
be ,‘iff;‘iiff and the p’:ogrcss of the disease retarded but a complete
cure becomes highly problematic We explain to the patient that no

ymmediate miracle wilt be performed and that satisfactory results can

Lecture hetd at the Expositon
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only be obtained by full and absolute co operation between the patient
and the doctor and that the treatment must be carrted out over a long
period of time If the patient 15 unwilling to co operate on this basis
1t 1s best for both physician and patient to part company then and there
Asthma 1s a dlscouragmg disease from the viewpoint of the pauent and
a difficult one from the phy s C 1
become notorious shoppers (H L Rogers) They very often become
unfaithful to therr doctor for charlatans who are able to cure asthma
by some miraculous magnetic fluids An attempt should made to dis
courage this kind of behaviour

Patients treated at the out patients consultation come from two
sources

1) Those referred by outside phystcians

2) Those who are sent by other patients

1) For the first group of patients a complete report of the findings 1s
sent to the referring physician Often we are sending the necessary
allergen extracts to the physictan with brief but defimte directions for
their use The patient 1s re adressed to me after the first month of treat
ment This visit 1s very important It 1s stmular to the first visit to the
garage of your new car after its runmng 1in All symptoms are carefully
discussed and a further effort 1s made to determne what produced them
It 1s important to check the reactions to the allergen mjections in
order to adjust the dosage

The patient 15 then referred to hus general practitioner with pew
mstructions The advantage of this plan 1s to build up a teamwork
between the general practmoner the patient and the speciahist Careful
and dipl g by the specialist brings about intelligent
co operation on the part  of the referring physician

2) The patients who come direct to the clinic are treated 1n the hospital
by some of the assistants under our supervision The essential elements
of the examunation are

History the imtial history 1s important It 1s usually taken by the
specialist humself after 2 general examination by one of the sensor
students We use history forms which are time saving and tend to a
more orderly recording of the facts They should not become too
mechanical The patients are requested to tell first therr troubles and
after that they are inquired about the following facts

The age of onset

The frequency and seventy of the attacks
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The of the
by day at mght?

The fluence of the season of the climattc conditions

The nature and amount of sputum

The role of infection

Has there ever been an attack brought on by the use of a drug such
as aspirin?

The mfluence of dust or ammal dander

Has the patient vasomotor rhinitis?

Is the patient recovermg his breath completely once the attack has
passed? This gives an 1dea about the degree of emphysema

The nhenitance factors

Other allergic conditions which have preceded or are
with the asthma

If the patient 1s a woman 1tisimportant to know therole of the menses

What are the drugs which provide relief?

Is the patient using sympatho mimetic drugs?

Is the patient taking any treatment between the drugs?

pp of the attacks at home at work

The physictal examunation The entire respiratory tract 1s given a
thorough exarnation We know that the upper respiratory ways are
mostly participating n the allergic troubles and their physicial aspect
gives a very definite 1dea of the state of the bronchial mucosa A good
asthmologue should be also a good rhinologist It 1s therefore very
important to note the aspect of the nasal mucous membrane and the
state of the smuses The nose should be examuned for

Presence and aspect of discharge

Color of the mucous membrane

) pallor and edema denote allergy
b) smooth red congestive membrane usually denotes 1nfection

Presence of polypoid 1on of the turbinates

Any malformation of the sept

Transillumimation of the sinus 1s a very simple procedure and should
be routinely done A great deal of informations can be gleaned from
this examination

If the sinus do not transillummate clearly this exammation should
be completed by x rays study The aspect of the postnasal pharynx 1s
of mterest The examination of the chest 1s of course of the greatest
importance The type of the chest should be noted and if there are
symptoms 1n favour of emphysema the diagnosis should be reserved
We should regularly measure the d of the chest
1n nspyration and 1n expiration with a tape measure Spirometry 1s a
routine procedure
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The auscultation gives an idea of the respiratory type and shows
the vanous rales By the way I am noticing the presence of humid
rales on the bases of the lungs, mdicating a heart congestion The
conditton of the heart 1s of the greatest importance

The presence of an enlarged liver of peripheral edema, cyanosis must
be noted Radioscopy and radiography or tomography are routmely
applicd

p'XIJ'he last part of our examunation are the skin allergic tests Scratch

tests are the usual procedure with exception of house dust moulds
and food allergens for which mtradermal testing 1s applied

When the patient has been tested one should keep in mind that
severe general reactions may occur and that the physician should always
have at his disposal adrenalin and phenergan

The following allergens are usually tested

House dust Endo 1/4000 1/400

Moulds Cladosporium Alternania Perucillium  1/100 solution

Feathers

Danders cat dog horse cattle, goat har

Ornis root

Cereals

Orchard and timothy grass

Milk egg cereals celent tomato spnach some meats

The results of the testing should of course be set side by side with
the clinical facts

In our country 1t 15 possible to find an allergic cause of asthma in
60—70 per cent of the patients whose asthma started before the age of
30 The percentage of positive reactions dewreases abruptly when asthma
starts after the age of 40—-50

TREATMENT
The problem of the treatment should be considered under two different
angles treatment of the attack and the basic treatment

a) Treatinent of the attach
Adrenalin should be used with caution We are convinced that a too
extensive use of adrenalmn Jeads progressively to abuse and aggravates
the asthma Many of our patients came to a severe state of status
asthmaticus by abuse of sympatho mimetic substances What 1s true
for adrenalin 1s also true for alendrine

Theophyllin myected by intravenous route can stop a moderate
asthma attack We use a solution containing 250 mgm per 10ml Aruno
phylin should be injected slowly It can be repeated twice or three
times daily It can be also admimstered by intramuscular way or rectally
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Morphine should never be admunsstered 1n status asthmaticus Morphine
1s responsible of many deaths In severe cases of status asthmaticus we
are using now erther cortrophine or cortisone For ambulatory treatment
we use ACTH by intramuscular route while n hospitalized patients
mtravenous drip 1s prefered

Blood lettings are sometumes efficient

Pyrethotherapy 1s sometimes used when hormones are contra
dicated

At our out patients consultation we have an aerosol room and very
often an aerosol treatment 1s efficient enough to arrest an asthma attack
We are using almost exclusively theophyllin

b)Y Basic treatment
The problem 1s quite simple for those patients who are allergic to a well
known allergen The desensitization treatment which 1s now applied 1n
many thousands of patients gives generally excellent results In Pans
50 per cent of our patients suffering from rhinitis or asthma are treated
1n this manner We have about 100 per cent of success i pollmosis
and near to 90 per cent 1n dust and moulds allergy

The pharmacotherapy of these patients must be eclectic and cannot
be umform Some of our patients are using hormones since 3—4 years
with a satisfactory state We are using erther cortisone 50— 100 mgm a
day or hydrocortisone 30—-40 mgm a day or ACTH Theusual Narestric
tive diet supplemented with Potasstum 1s applied Theophyllin 1s one
of the most valuable drugs 1n treatment of asthma particularly when
given rectally or parenterally Many associations of theophylin with
coffeine  ephedrine phenobarbital 1odides exist 1 France and are
largely used

Theophyllne 1s also very often used 1 form of aerosols This hind of
admimstration 15 used now not only by the specialist and 1n the hospitals
but by almost every practiioner It 1s harmless and gives very good
results not only 1n acute state but also 1n maimntenance treatment It 1s
1nteresting to note that the repetition of acrosol treatments can provide
a long lasting rehef

Antihustamunics are usually efficient in allergic rhumtis In asthma
the results are confusing and iregular We have been able to show
that antihistaminics and especially phenergan are regularly active in
the prophylactic treatment of asthma which 1s produced by high mole
cular protems such as danders feathers ammal proteins In asthma
produced by small molecular allergens such as dust moulds allergen
and even pollen allergen antithistaminies are not very helpful

1t 15 difficult to explamn the difference of action in the two groups
of patients Antihistaminics are almost completely mactive 1n infections
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and 1n non protemc asthma Our bronchoscopic studies indicate that
1 these cases local or regional spasm produced by irmitation by the
modified secretions 1s responsible for the dysp Theophyllin
1odides ephednn and hormones are much more helpful
these cases

Literature

H L Roctrs Office treatment of bronchial asthma 1 AsramsoN H A Treatment of asthma
Balumore 1951



PROBLEMS AND POSSIBILITIES FOR THE GENERAL
PRACTIONER DURING THE TREATMENT OF
BRONCHIAL ASTHMA*

by
A H VAN LIDTH DE JEUDE

Summary

I would first briefly mention the general practtioner s difficulties n
treating persistent cases of bronchial asthma because of the feeling of
disapp and y on the part of both patient and phy

sician which further jeopardizes any still remaming chances of successful
outcome of the treatment I here distinguish between difficult and
troublesome cases and I suggest that mstead of resigning himself
to the fact or the possibility that a disappomnted patient may seek help
elsewhere—usually with equally unsuccessful result— the doctor should
endeavour to find out whether there may not be certain factors 1n the
crcumstances of the patient s personal life that may be responsible for
the genesss and/or continuance of the affection and which 1f revealed
and consciously realized may open up a new outlook suggesting different
therapeutic measures I will now describe three case histories by way

of Mustration

Case ] Man aged 49 marned with one daughter Has attacks of
asthma when at home (week ends) with his wife and child but never
when away during the week Was treated 1n many different ways
without lasting success A private conversation revealed that he had
been mitiated 1nto the facts of life when a boy of 16 by a widow the
mother of a school friend He later marrted but his wife was cool
towards lum and therr sexual lfe was unsatisfactory After many
years of unsuccessful treatment the long confidential talk with the
Joctor led to a separation from hus wife after which the attacks gradu
ally ceased

Case 2 Woman aged 32 Came for treatment in 1953 having had
attacks for 7 years Rather unhappy youth Married 1n Zeeland after
4 years courtship Father n law indifferent mother in law agamst the
marrage Husband also very callous towards her Coutus very paimnful
Patient says 1 needalot of love 1f anybodylls kind to me 1t does more
good than 2 hundred R by Imiemisas
Lecture held at the Expos tion nterpisis.
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where P = force, V = dxfdt = veloauty, Po == 1sometnic ten
sion, a and b are constanty with the dimensions of a force
and a velotity respectively Arranging the equation 1n this form
makes 1t clear that the force veloaity curve 1s part of a rect
angular hyperbola The form V = (Po - P} b/ (P -} 2) maybe
maore evocative, for xt shows that the veloaty depends on the
difference between the actual force acting on the muscle {P) and
the maxamum force which st could develop (Po)

Not only docs Halls equation fit the experimental force
veloaty curves of many different types of muscle but also one
of s constants (a} ean be determned independently from exther
mechanical or thermal measurements and the two estimates
agree reasonably well

It should be noted that since Po appears in 1t as a constant,
Hill's equation can only be applied near the flat top of the
tension length curve, 1€ where the muscle has about 1ts i sfe
length Moreover, since the elastic component has been eluns
nated by recording isotomeally, the equation apphes to the
contractile component alone

Dynanic Prerorsance. with Vartous Types ov Loan
In the regron of sts m.afu length the mechamcal behaviour of
the tetamized whole muscle thus appears to be fully determuned
by the equanen
V = (Po ~ P)b/(P + a) ~ dy(P)J/dt

where x = £,{P) 15 the equation of the stress stran curve,
known expenimentally from Figure 4 This makes 1t posssble
to predict how the muscle will react when it 1s confronted by
any speaified mechameal system

Inserting the appropnate relationship (imposed by the ex
ternal mechameal condions) nto the above eguation, the
following cases have been worked ont

1 lsometric contraction V = O therefore

(Po — PIBP + a) = d{fy(P)}dt

1 & the rate of mternal shortemng of the contractile component
= rate of mternal lengthening of the elastic compenent The
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solution to this equation describes the way 1n which 1sometric
tenston rises with time It 1s 1n good accord with experimental
fact (Hull, 1938, Wilkie, 1950)

2 Imposed constant velocity (Levin Wymanlever) V=const
(BLlL, 1938)

3 Inertia wheel, P = M dV/dt (Hill, 1940)

4 Inertia 4 constant force F P = F + M dV/dt
Thus last 1s the situation which confronts a muscle 1n the hving
body The predicted result, which becomes osallatory under
certamn condrtrions, 1s 1n good agreement with experrmental
findings (Wilkie, 1950)

Although 1t 15 easy enough to wnte down these differential
equations 1t 13 often mmpossible to solve them algebraically,
because they are non hnear The result must then be obtained
by computational methods or much more simply and quickly,
by building an electncal analogue ciremt (Wilkie, 1950) The
contractile component 1s imtated by a battery i series with a
non linear resistor, the elastic component by a non linear capa
atance and the external load by appropnate inductances
(= 1nertias) and batteries (= forces)

‘Twrrcs Anp TETANUS THE ACTIVE STATE CUuRVvE

The physical state of a muscle 1s exactly the same during the
carly part of a twitch and during a tetanus (after all the muscle
cannot know after the first stmulus whether or not other
stimuli are coming) However, the contracted state or active
state does not last very long, and after only one shmulus there 15
not time for the 1sometnic tension or the 1sotonic shortenmng to
reach its full (tetamc) value The exact way in which the active
state appears and disappears has been extensively studied in
recent years for there is abundant evidence that many drugs
act by altering the ttme course of this process

Defimstion of active state The mtensity of the active state at any
snstant s defined as the 1sometnc tension which the contractle
component can develop (or just bear without lengthemng) at
that instant  The tenston m the whole muscle follows a much
slower ttme course because of the senes elastic component

(1) The onset of actiurty begins very soon after the sumulus The
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first change 1n mechamcal properties (at 0 ) can be detected
after 3 msec (Hhll, 1951b), spontaneous tension development
after about 12 msec (Abbott and Ritchue, 1951), and 1sotomc
shorteming after about 20 msec (Hill, rg5ra) Since 1sotomc
shortening begns at its full maximum speed, one may conclude
that by this time the active state has already reached 1ts full
ntensity

(2) The plateau of actisty Activity remarns at full mtensity for
an appreciable tume after the stimulus (40 msec at o C,
10 msec at 20° G) Durmng this period the muscle behaves
exactly as though 1t had been tetamzed (Macpherson and
Wilkse, 1954) If the effect of the seres elastic component 15
removed by a quich stretch of appropriate amount (Hill, 1949)
or by sudden 1sotonic loading (Wilkie, 1955, unpublished), the
muscle can develop, or bear, the full tetamc tension

(3) The dechne of actinty The apparent duration of the plateau
varies inversely with the sensitivity of the tension recording
apparatus employed Thus 1f 2 prezo electric crystal 1s used
stead of a transducer valve, the first dechine from the plateau
can be detected at 34 msec (Ratchie, 1954a) mnstead of the
40 msec quoted above The falling phase of the active state
curve can be determined without this ambigwity by the method
described by Rutchie (1954b) When the rate of change of ten
sion 1n a muscle 1s zero 1ts elastic component must be at un
changing length This occurs at the peak of an isometric twitch,
and since the total muscle length and the length of the elastic
component are then both unchanging, the contractile element
must also then be neither lengthening nor shortemng In this
situation the tension which 1t exerts (which 1s the same as the
tenston exerted by the whole muscle) must be equal to the in
tensity of the active state, according to the defimtion given
above By releasing the muscle at various nstants after the
stimulus Rutchie obtains a set of twitch like tension records
(Figure 7) The peak of each of them must lie on the active
state curve, which 1s thus mdicated by the dashed lne in
Figure 7

The apparatus 1s arranged as shown 1 Figure 7 The (un
loaded) lever 1s prevented from mowving by the stop and 1s
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attached to the transducer by a slack connexion The amount
of slack does not matter so long as 1t 1s greater than the amount
by which the series elastic component 1s stretched at the height
of contraction—that 15 about 1 5 mm (see Figure 4)

. a =

400msec

Fic 7 The act cunve and experimental tension tune
curves ‘The dashed hine drawn through their peaks shows the dechine 1n
tensity of the active state

When the muscle 15 stmulated 1t develops tension 1so
metrically, but this 1s not recorded When the stop 1s suddenly
removed the series elastic component shortens abruptly (as m
Figure 3) and the tension falls to zero However an active con
tractile component then redevelops tension which is recorded
asin Figure 7 The later the release the less tension redevelops

The active state curve 1s very easily mfluenced Its falling
phase 15 delayed by adrenalme caffeine (Goffart and Ratchie
1952), nutrate, bromide 10dide (Hdl and Macpherson 1g54),
quinine (Lammers and Ratchie, 1955), certain quaternary
1mmontum salts (Rutchie and Willie 1956} also by previous
stimulation (Ratchie and Wilkie 1955) decrease in temperature
(Macpherson and Wilkie 1954) or increase in hydrostatic
pressure (Wilkie 1954 unpublished) These effects are prob
“bly all mediated at the surface of the muscle fibres (Hull and
Macpherson, 1954)

THE CHARACTERISTIG CURVES OF MUsGLE
In earlier sections the mechanical condition of active muscle has
been specified by four curves
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(x)fThe stress stramn curve of the senes elastic component
SR
{2) The tension length curve P, = f,{x)

{3) The force veloaity curve @™ £.(P)

{4) The acuve state curve P, = £t}

P = force, P, = 1sometric farce, x == length, t = tme, f, £,
etc are to be regarded purely as emprrical functions defined by
the expertmentally determuned shapes of the curves

Curve (1) does not depend directly on the contractde
machmery Curves (2) and (3) seem to express the properties of
the contractile protewns wnside the muscle fibres Sinular curves
are obtaned from glycerol extracted muscle fibres activated
by ATP, and even from artificial threads of muscle protem
which has been 1 free solution (see e g Weber 1954)

In contrast, curve (4) arises from the mechamsm by which
the contractife machinery 15 switched on and off m response to
changes of potential at the cell membrane

Each of the curves gives only a partial view of the active
muscle, for each of them 15 made by holding all buttwo of'the
parameters constant and observing the relationshup between
the remaimng pair How should one combine the curves when
all the parameters are varyng at once, as they may do mn an
actual contraction?

Skarterung and the tension length cure The foree veloaity cunve
dx/dt == £,(P} can be wntten 1n algebraic form (Hill s equation)

dxjdt = (P, — PYB/(P + a}
Since P appears 1o 1t as a constant, this equation apphes only
for small Iength changes i the region near the flat top of the
tension length curve However the equation can be modified
to apply at other fengths by arranging that P should vary with
mauscle length according to the tension length curve
dxjdt = [fy(x) ~ P/(R + 2)
This equation describes the full range of shortenng of the

tetanized muscle with fair accuracy (Abbott and Wilkie 1953)
Dynamics of o single twntch Hall s equation can be modified also
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to take account of the dechne 1 actvity following a simple
styimulus by altering P, both as a functron of ame and of length

Po(xt) = f(x) fft)/P* )

P * 13 the onginal P, of Hill’s equation, 1 e the tetanic ten
sion at body length
So the equation becomes

dxfdt = [f(x) T(O/P2 — PIb/(P + 2)

Thus equation can be tested by inserting expenimentally deter
mined values for P, a, b and for the tension length and active-
state curves, then mtegrating to find how < changes wath t for
dufferent values of P, 1€ one predicts the shapes of 1sotonic
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Fic 8 Theoretical and expenimental sotonic twitches
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twitches agamnst varous foads This work (Ritchie and Wilkse,
1955~6) 15 still 1 progress Results so far show farr accord be
tween theory and expeniment, as iltustrated in Figure 8, where
the equatron s tested at two different utial Iengths as well as

THITCHES
i~

Shortentng mm
N

Time 50/sec

Fic g Isotomc and ssometric twitches superimposed on the same time
scale Isotonic tenwons from above downwards 1 25 5 1o 20 grams
weight peak isometnic tenston 28 5 grawms weight

at several different lords This equation may therefore be re
garded tentatively as the general equation describing the
mechanical properties of contracting musele, from st the vartous
characteristic curves emerge as special cases

Relaxation So far we have confined attenition to the phase of
contraction The mechanical state of the muscle in the succeed
mg phase of relaxation 1s not well understood at present

Figure ¢ shows that relaxation 1 much slower under sso0
metrc than under 1sotorc conditons leading to the apparent
paradox that the muscle 15 able to sustan a given sometrse
tension Jong after 1t has been obliged to drop a weight producing
the same tenston The explanation for this 1s not certain but 1t
may be that the muscle protemns retam some of thewr contracted
structure until they are disrupted by forable lengthemng

An 1on of the mect } properties of muscle along
these lines should make possible a more p 10 1
of the vanous factors which influence contraction Many drugs
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alter only the active state curve temperature change alters
both the active state curve and the force velocity curve winle
the tension length curve 1s more or less independent of external
influences The curves thus appear to reflect separately the
properties of separable parts of the contractile machiery
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XVIII

Protemns in Muscular Contraction

§ V PERRY

tion 1t 1 necessary to be able to describe the marked

changes which occur 1n muscle tissue durmg activity m
terms of the protemns themselves Unfortunately we are not yet
able to do this, but 1n recent years some progress towards this
goal has been made and I wish in ths lecture to relate our know
ledge of the muscle proteins to the structure of the cell as 2 whole
and 1n particular to those morphological components within the
cell which are responsible for contraction

The cytoplasm of cells from smooth, cardiac and skeletal
muscle tissues contains large numbers of longitudinal structures
known as myofibrils These structures have long been recog-
nized as the site of the contractile process and the study of
muscle has been largely devoted to the study of the myofibril
1tself as a morphological unit, or to substances derived from 1t
Apart from the myofibrils the sheletal muscle cell contans the
usual formed elements such as nucles, glycogen fat granules,
endoplasmic reticulum and hpoprotein granules (the larger of
which correspond to mitochondra and whuch are perhaps best
referred to collectively as sarcosomes) Soluble cytoplasm known
as the sarcoplasm surrounds all these formed elements and fills
up the remarning spaces n the cell (Figure 1)

Although there 1s no evidence that formed elements other
than the myofibrils have any specsal function 1n contraction, 1t
15 now clear that they have indirect roles to play In the muto
chondria are localized the enzyme systems by means of which oxt
dative processes are harnessed to produce adenosinetriphosphate

To understand the role of the muscle proteins in contrac
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(ATP), whereas the anierobic production of this substance
takes place m the soluble sarcoplasm where the enzymes of
ghyeolysis are found The relative mmportance of these two
systems m providing the fuel for the contractile actiity of the

Myotibrils
T 7
% 7 /

Mitochandrle< |

Retlcutum ™2

Sarcolemmo—

Nucleus-——

Sarcoplasm

Fic 1 Schematic representanion of the skeletal muscle cell There 15 a
wide variation 1n the number and size of the sarcosomes found 1n different
skeletal muscle cells In the diagram the mitochondnia are shown to be
relatively abundant as 1in a highly oxidative tussue such as pigeon breast
muscle In some mammalian muscles the sarcosomes are smaller and may
be assocrated wath the T band

myofibrl 15 reflected m the morphological appearance of the
muscle Tissues of igh oxidative activity such as cardiac muscle
and the wing muscles of insects and of birds contain numerous
large mitochondria whereas 1n the skeletal muscles of most
:inamma]s the mutochondna are much smaller and less abun
ant

Since the fact that about 8o per cent of the dry weight of
muscle conststs of protein suggests that the contractile system 1s
built up from this substance 1t 15 not surprising that the muscle
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protemns have been intensively myestigated From the work of a
number of mvestgators (Halliburton, 1887, Von Furth, 1895,
1919, Weber, 1925, 1927, Weber and Meyer, 1933) 1t was
apparent that two main protein fractions could be obtamed
from skeletal muscle tissue The fraction obtained by extracting
mmced muscle with water or solutions of Iow 1onic strength
(<o 15) was known as the myogen fraction and was later
found to contaimn all the enzymes necessary to convert glycogen
mnto lactic acid When the extraction was carried out at higher
tonic strength (>0 5) large amounts of a globulin, myosin,
which gave rather a viscous solution, was obtained 1n addition to
the myogen fraction It was presumed that myosin was dernved
from the myofibnil—a view which has been amply confirmed
by the study of 1solated myofibrls  Also 1t 1s now realized that
solutions of low tonuc strength simply extract the soluble sarco
plasm, whereas to bring the proterns of the myofibnl 1nto solu
tion higher salt concentrations are required to break down the
forces which bind the protein components together 1n this
structure

Subsequent mnvestigations of the myofibrillar protem fraction
ndicated that in addition to myosin two other proteins, namely
actin (Straub, 1942, 19435 Szent Gyorgy, 1945) and tropo-
myosin (Bailey, 1946 1948) were present Any understanding
of the role of these substances in contraction requires knowledge
of their localization 1n the myofibrl and consequently the dis
cussion which follows will be primanly concerned with this
aspect and with the interaction of the myofibrl and ATP

STRUCTURE oF THE MYOFIBRIL

The skeletal muscle myofibnl at equilibrium length 1s charac-
terized by two main bands—the I and A bands The A band,
which 15 usually slightly longer than the I band i Iiving muscle
(A T Huxley and Niedergerke 1954) contams the bulk of the
protein. It can be seen as 2 dark band when viewed wath ordin

ary light but 1n polarized hight the A band appears hight as 1t 1s
about ten times as amsotropic as the I band A number of other
cross-bands and striae which have been recognized 1n the shele

tal myofibrl are indicated m Figure 2 Of these the Z hnesa
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promunent feature bisecing the I band and there 15 evidence
that 1t runs continuously across the cell binding the myofibrils
to each other and finally fusing with sarcolemma {Draper and
Hodge, 1949) The only other banded feature which will be
discussed here and mn which changes have been observed during
contraction and stretch, 15 the H or Hensens disc This 15 2

MBI ES 48 0 o3 it 0

i

o an o
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NN

Fro 2 Diagram showing cross bands and
Ites of the skeletal myofibril

rather broad band of lower protein density which appears in the
centre of the A band when muscle 1s stretched (Hanson and
H E Huxley, 1955), and which according to some authors 1s
not readily recogmized 1n myofibnls at equlibrium length

The early histologists notably holliker (1888), suspected that
the myofibril was built up from fine longitudinal filaments and
the application of the electron mucroscope to the study of the
ultra structure of muscle has amply confirmed these views
These first clectron microscope studies seemed to 1ndicate that
the myofibnil was built up of parallel filaments running con
tmuously through many sarcomeres The filaments appeared to
be 100200 A 1n diameter and to have a regular longitudinal
penodicity of 250-400 A Cross bands were considered to anse
from the overlaying of other proteinactous materals, that
occurring 1n the A band for instance was called the A substance

It appears however that the fine structure of the myofibril
18 more complex than was ongnally thought for the study of
thin cross sections with improved techniques has provided ev1
dence for at least two types of filaments in the myofibril (H E
Huxley 1953 Hanson and H E Huxley, 1955) These workers
consider that in the A band there are protein filaments of 110 A
diameter which 1ncrease to 140 A where they pass through the
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protems have been intensively imvestigated From the work of a
number of nvestigators (Halliburton, 1887, Von Furth, 1893,
1919, Weber, 1925, 1927, Weber and Meyer, 1933} 1t was
apparent that two main protemn fractions could be obtamed
from skeletal muscle tissue The fraction obtained by extracting
minced muscle with water or solutions of low tome strength
(<0 15) was known as the myogen fraction and was later
found to contam all the enzymes necessary to convert glycogen
mto lacuc acid When the extraction was carrted out at higher
tomc strength (>0 5) large amounts of a globulin, myosin,
which gave rather a viscous solution, was obtatned m additron to
the myogen fraction It was presumed that myosin was derved
from the myofibril—a view which has been amply confirmed
by the study of 1solated myofibrils Also 1t 15 now reabized that
soluttons of low 10nic strength simply extract the soluble sarco
plasm, whereas to bring the proteins of the myofibnl nto solu
tion higher salt concentrations are required to break down the
forces which bind the protemn components together m this
structure

Subsequent 1m estigations of the myofibrillar protemn fraction
mndicated that mn addrtion to myosin two other protemns, namely
actin (Straub, 1942, 1943, Szent Gyorgyr 1945) and tropo-
myosin (Bailey, 1946 1948) were present Any understanding
of the role of these substances n contraction requres knowledge
of their locahzation 1n the myofibnl and consequently the dis
cussion which follows will be pnmarily concerned wath this
aspect and with the interaction of the myofibnl and ATP

STRUCTURE OF THE MYOFIBRIL
The skeletal muscle myofibril at equihbrium length 1s charac
tenized by two main bands—the I and A bands The A band,
which 1s usually slightly longer than the I band in hving muscle
(A F Huxley and Nredergerke 1954) contamns the bulk of the
protewn It can be seen as a dark band when viewed with ordin
ary hght but 1 polanized hight the A band appears Iight as 1t 1s
about ten times as amsotrapic as the I band A number of other
cross bands and strize which have been recogmzed i the skele
tal myofibril are mdicated m Figure . Of these the Z hne s a
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cent of the total protein consists of actin and myosin and the
remander 15 made up of tropomyosin and possibly some other
protemns not yet characterized In the latter group would be
mcluded proteins of which cross striae such as the Z hne for
example are composed, and those which might be presumed to
be present to form a framework of stroma to support and bind
the contractile protemns Certainly an insoluble residue remains
belund after myofibrils are extracted with solutions which would
be expected to bring the recogmzed myofibrillar protems into
solution (Perry, 1953) Hanson and H E Huxley (1955) have
some microscopic evidence that such matenal 1s present m the
myofibril

Taste 1 Size and shape of the molecules of proteins obtained from
the rabbut skeletal myofibril Data taken mainly from that collected
by Bailey (1954)

Protein Molecular Thickness Length
weight (A) (A)
Myosn 420000 25 2,300
-1,500
"Tropomyosin 53000 ~15 ~400
Actm (monomer)  ~70 000 ~24 ~290
Actin (dimer) ~140 000 ~24 () ~580

Tt should be emphasized that the myofibnl consists of a con
centrated gel containing an average 15-20 per cent protem and
will therefore constitute a comparatively ngtd structure The
surrounding sarcoplasm may be even more concentrated with
respect to protemn (A F Huxley and Niedergerke 1954) but as
the protemns are 1n solutton st will form a much less viscous system

() Mposin Myosin, which accounts for about 45 per cent of
the total intracellular proten of skeletal muscle 15 a globulin of
high molecular weight (see Table 1) At pH 7 1t 15 insoluble at
lomic strength (I)=0 o5 but at higher 1omc strength (~o 5)
g1ves a viscous birefnngent solution Recent investigations (Laki
and Carroll, 1955) suggest that the molecular weight 15 about
420 000, whuch value 13 lower than that previously reported
(Weber and Portzeh! 1952) Furthermore physical nvestiga
tions 1ndicate that the molecule 1s very asymmetric—a property
which 15 of importance 1n 1ts structural and contractile roles
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H space Lying between these A filaments and formung an mter

locking hexagonal array with them are finer filaments of 40 A

These fine filaments do not appear to be present 1n the H space
but extend 1mto the I band and are known as the I filaments It

i, .
H’H 450A-l;,,:o:
\H:Mi noA:ox.

Ai" || R
i,
il

Fi6 3 Scheme for the fine structure of the skeletal myofibril After
Hanson and H E Huxley (1953 1955)

has been postulated (Hanson and H E Huxley, 1955) that the
actin filaments are joined across the H space by fine extenstble
filaments of proten, the S filaments Such a scheme for the fine
structure of the myofibrl 1s llustrated 1n Figure 3

Methaods for the preparation of myofibrils free from other
formed elements and sarcoplasm (Schick and Hass, 1949, Perry,
1951, 1953, Perry and Grey 1956) which will contract and
simultaneously hydrolyse ATP hasve much facibtated study of
the function and locahization of the myofibrllar protemns Before
relating the latter to the structure of the myofibril 1t 1s necessary
to say something of the properties of the proteins themselves

ProTEINS OF THE MyOFIBRIL
Analyses of the 1solated myofibril (Perry 1952) mndicate that it
consists almost entirely of protein Very small amounts of fat
nucleic acids and 1norganic material are 1lso present but 1t 1s not
passible to say at this stage whether the two former substances
really form part of the structure or are merely adventitious con
tanunants ansing during the preparation Probably 80-85 per
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A property of myosin which has greatly influenced our con
cepts of the biochemical basis of contraction 1s 1ts adenosine
triphosphatase (ATPase) activity The association of this enzyme
with myosin was first demonstrated by Engelhardt and Ljub
mowa (1939) and since that time many efforts have been made
to separate the activity from the myosin, but the evidence avail
able today indicates that the enzymic actwity 1s a umque
feature of the myosin molecule and not due to a contaminating
protein Punfied myosim sphits off the termnal phosphate from
ATP, a process which 1s greatly activated by calcium

ATP 4 H,0 ——> ADP + H,PO,

(8) Tropomsosin Although tropomyostn 1s the most recently
discovered myofibrallar protein 1t 15 perhaps the best character
1zed for 1t can be crystallized 1nd lends itself to ngorous pun
fication on account of 1ts great stabihty compared to myosin or
actin  Previous studies (Perry, 1953) on 1solated myofibnls
ndicated that tropomyosin represents about 4 per cent of the
total protem, but remvestigation (Corst and Perry, 1956) has
mndicated that there may be very much more of this substance
present than was previously thought (probably about 12 per
cent) As yet there 1s no mdication of the function or locahzation
of tropomyosin iz sifu, but 1t has been suggested (Kominz,
Hough, Symonds and Laly, 1954) as an extension of some earher
1deas of Bailey (1948) that the myosin monomer 15 built up from
untts of actin and tropomyosi

(¢) 4ctin The discovery of actn followed from the work of
Szent Gyorgyt and collaborators who noted that when muscle
was extracted overmght with salt solutions, myosin preparations
(myosin B) were obtamed which possessed high viscosity Adde
tion of ATP to such solutions produced an immediate drop 1
the viscosity which rose again to the ongmnal value when the
ATP had been hydrolysed Stmilar observations were made by
the Needhams and collaborators (J Needham Klenzeller,
Miall Danty, D Needham and Lawrence 1942) working
mdependently Subsequent work by Straub (1942 1943) re
sulted 1 the 1solation of actin which was considered to combine
with myosin to form the complex actomyosin (myosin B) At
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that time the fall 1n viscosity of actomyosin which ATP pro
duced was explained as being due to the action of the nucleotide
1n dissocrating the complex mto actin and myosin, on complete
breakdown of the ATP the complex would be reformed wath the
consequent return of the viscosity to the onginal high level

Actin Tepresents about 15 per cent of the intracellular muscle
protemn and as extracted by the method of Straub (1943) 1t 15
obtamed m the so called globular form (G actn) which forms
a solution of low viscosity On addition of salt to solutions of
G actin 1t 15 converted to the fibrous form (F actin) which
combines with myosin to give actomyosin with the properties
described above This polymerization of actin as it 1s described
possesses certain unusual features i that there are strong sug
gestions that small amounts of ATP which appear to be bound
to G actin, undergo dephosphorylation during the formation of
F actin (Straub and Feuer, 1950, Laki, Bowen and Clark,
1950) The polanzation fluorescence studtes of Tsao (1953)
have thrown some hight on the mechanism of the polymenzation
process

(d) Actomyosin Although the effect of ATP on actomyosin
solutions was the first clear indication that ATP could produce
a physical change 1n a protein system dernved from the myo
fibril this effect 1s not strictly analogous to contraction If how
ever actomyosin 1s precipitated in the form of a thread on the
additton of ATP under the correct 10mc conditions the thread
shortens down to  or } of its ongnal length The acto
myosin thread shortens 1sodimensionally as the protemn fila
ments of which 1t 1s composed are randomly ortented whereas
n the myofibril they all run parallel to the axis of shortemng
and consequently the myofibril contracts 1n the amsodimen
sional manner characteristic of iving muscle A model which s
more comparable with the myofibnl can be produced by
onentating the proteins in these sy nthetic threads but the protein
concentration of actomyosint threads 1n general tends to be low
and they are not capable of developing very high tensions on the
addition of ATP The glycerated fibre (Szent Gyorgy1 1949) 1s
a much more satisfactory model for on addition of ATP ten
s10ns are developed which are very comparable to those obtained

Y
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myosin 1n the light of the present views of the nature of the band
changes occurning durmg contraction {see below) Recently
Corst and Perry (1956) have remnvestigated the protein fraction
extracted from solated myofibrls on treatment with 0 078 M
borate buffer, pH 7 1 (Perry, 1953) After 1020 days extraction
of myofibnls prepared from fresh muscle ~2, per cent of the
total protemn passes mnto solution and the myofibril takes on the
charactenstic appearance shown in Plate A\V, Figure 45 *
The I band 15 extremely faint, the Z having disappeared alto
gether, whereas the H space becomes wider and much more
distinet than 1t appeared 1n the freshly prepared myofibnl (see
Figure 44) The soluble protemn fraction obtamed under these
conditions consists mainly of tropomyosin and a form of mactive
actin which 15 different 1n properties from both the F and G
forms of this protein Myosin does not pass into solution and the
ATPase activity of the myofibril falls off very httle dunng the
extraction These mnvestigations show that (1) there 1s very Iittle
myosin 1n the I band, (2) myosn 1s probably not distnbuted
evenly in the A band 1n myofibrils 1solated from fresh muscle

Crianges v THE MyorisriL DURING CONTRACTION
A complete description of the function of the myofibrllar pro
teins requires 1n addition to a knowledge of their localizattonin
the myofibnl an understanding of the band chnges occurning
durmng contraction Due to the techmieal difficulties mvolved
descriptions given by histologusts have been somewhat conflict
g Recent studies on hiving single fibres wath the interference
mucroscope (A F Huxley and Niedergerke 1954) and on 1s0-
lated myofibrils from glycerated muscle made to contract by the
application of ATP (Hanson and H E Huxley 1955) are not
subject to some of the errors which have comphcated earher
studies The latter two groups of workers have concluded that
when muscle contracts to 65-70 per cent of the rest length (1 ¢
over the physiological range) the A band remams virtually un
changed 1n length whereas the I band shortens When more
extensive shortening takes place the I band disappears and the
edges of the A band make contact with the Z line to give the
1 Thus plate will be found fac ng p 320
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in Ining muscle Glycerated fibres are made by fixing strips of
fresh rabbit psoas at the sesting length and storing them m
50 per cent (v/v) aqueous glycerol for several days at —so
Thus procedure washes out the soluble protewns, much of the
ongnal ATP, and leaves a hind of contractile sl eleton of the
nuscle cell The myofibrils are onented and held m posttion 1
the cell just as they are i 20 Such preparations have been
widely used as model systems for the study of contraction and
relaxation

LocarizaTion or PROTEINS IN THE MyortariL

On the basts of studies of the birefhingence of 1solated myosn
and whole muscle Weber (1934) suggested that there was 2
concentration of this protein i the A band It had been noted
by several workers that the mtensity of the A band fell during
the extraction of myosin but direct demonstration that most of
the myosin was concenirated m the A band was provided by the
mdependent mnvestigations of Hasselbach (1953) and Hanson
and Huxley {1953) Hasselbach showed that when myosm free
from actin was extracted from fresh muscle the A band was no
longer apparent on eleciron mucroscope study of the myofib
nillar residues Hanson and Huxley obseried somewhat siular
effects when myofibnls isolated from glycerated nuuscle were
perfused with solutions which selectively extracted myosin The
latter workers did pomt out, however, that the centre of the
A band the H disc, was not so readily extracted under these
conditions

After extraction of the myosm long continuous filaments
could be seen and the postulate that these consisted of actin was
supported by the fact that on treatment with procedures for the
extraction of actn these filaments disappeared As a result of
these findings Hanson and H E Huxley (1953) suggested that
the A filaments in therr model consisted of myosmn, whereas
actin was lacalized 1mn the I filaments

The possibility that the myosin i localized in the A band 15
not apparently acceptable to all workers (see A G Szent
Gyorgyt Mazaand A Szent Gyorgys, 1955), certamnly 1t does
present some dufficulties 1 explamung the contractile role of
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Hill, 1955) to suggest that the binding of ATP to the contractile
protemn system 1s sufficient to produce contraction and that con

traction 1tself 1s independent of dephosphorylation of ATP
Morales et al (1955) consider that the contractile element
(actomyosin} 1s kept fully extended due to the mutual repulsion
of positive changes distributed along the length of the element
(Figure 5) On addation of ATP, which exusts 1n solution under
physiologtcal conditions mainly as 1 negatively charged ion
(ATP+-), the nucleotide 1s bound and neutralizes the positive
charge on the contractile element so that the extending electro

static force disappears Consequently the actomyosin element
will shorten under the influence of thermal agitation forces
(see Figure 5}

From time to time 1t has been suggested that the splitting of
ATP by the actomyosin system 1nvolves phosphorylation of the
protemn The various mecharusms for contraction of phosphory-
lated myosin which have been suggested range from that pro
posed by Riseman and Rarkwood (1948}, who postulated that
phosphorylation of hydroxyamic acids would modify the ex
tending electrostatic force so that entropic contraction of the
type adopted by Morales ez ol (1955) would take place to those
favouring a mechamsm mvolving formation of covalent links
between different points on the polypeptide chain of myosin 1n
such a way that the chain must fold (Binkley 1945 Weber
1955) Such a mechamsm 15 llustrated in Figure 6

Using 2P labelled ADP hoshland Budenstemn and howalsky
(1954) were unable to demonstrate the formation of a phos
phorylated myosin 1ntermedrate during the hydrolysis of ATP
They concluded that 1f such an wntermediate existed 1t was of
transitory nature but Morales ¢¢ al (1955) consider that kosh
land s results are consistent with a binding contraction rather
than a phosphorolytic cleaving contraction mechamsm The
latter conclusion 15 however, not unequivocal as Weber (1955)
has recently reported evidence for the existence of a phosphory
lated myosin intermediate durmng the mteraction of myosin
and ATP

Although 1t 1s apparent from the above discusston that an
adequate description cannot yet be given of the relation of the
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appearance of reversal of stration which 1s charictersstic of
strongly contracted muscle On stretching the myofibril over the
range within which length changes are reversible the length of
the A band 15 hkewise unchanged for extenston appears to be
confined to the I band only

Enzymic AcriviTy OF THE MyoriBrIL

Of the three well characterized myofibnllar protens only
myosin has so far been demonstrated to possess any enzymuc
activaty, namely ATPase Consequently the intact myohbril has
marked ability to Iiberate inorgamc phosphate from ATP, but
1t should be stressed that there exist considerable differences in
properties, particularly with respect to the activating effect of
10ms, between the myofibnllar ATPase and myosin when they
are studied under conditions comparable to those existing 1n the
cell For mstance whereas only calcium wall actisate myosin
ATPase the myofibrillar enzyme 15 activated both by calcium
and magnestum The isolated myofibril freed from sarcoplasm
usually possesses 5 adenylie deamumase and myokinase activity
(see Perry 1956) but these enzymes do not appear to play any
part m coniraction and arc probrbly contaminants not readily
removed by the repeated washing procedures used during the
preparation of myofibnls

Assumung that the cnergy made available on the hydrolysts
of ATP provides the energy for contraction one mught expect
that contraction and dephosphorylation would be closely linked
processes Many worhers (Weber and Portzehl, 1952, 1954,
Bendall, 19532 Bozler and Prince, 1953} have provided ewt
dence that there 1s a close correlation between the fevel of
ATPase actiity and the rate of shortemng tn modet systems of
actomyosin threads or glycerated fibres Somewhat different
evidence supporting the same view has been obtamned by Perry
(1954) from the coupled creatine phosphokinase and myo-
fibriflar ATPase systems Nevertheless several reports are to be
found 1n the Lterature wiuch throw doubt on the view that
dephosphorylation 1s a necessary requirement of contraction
Such examples and certain physico chenucal considerattons have
{ed Morales and hus collaborators {see Morales Botts, Blum and
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band which apparently do not change in length Some evidence
of density changes within the A band duning ATP induced con
traction of myofibnls 1solated from glycerated muscle has been
reported (Hanson and Huxley 1955) and possibly these may
reflect changes within the A filaments

Relaxed
A B
Phosphorylated
Intermediote A 8
[
P
Centracted A—B
+
?

Fic 6 Scheme for contraction involving phosphorylation of the contrac
tife efernent A and B are groups which lie some distance apart on the con
tractile element A 13 phosphorylated and when activated in this way 1t
forms 2 bond with B I h 1 ly hberated the
clement s folded and contraction results

Bioch al )} of the changes occurnng durmng the
phases of a single twitch 1 hiving muscle offer an approach to
the problem of studymng the chemcal events which accompany
contraction 1 s2fu The techmeal difficulties are derable but
with the aid of chromatograpic methods some progress has
been made The recent results of Flechenstein, Janke Davies and
Rrebs (1954) indrcate that inorganse phosphate 1s produced dur-
sng a smgle twitch but 1t 13 not clear from which compound this
s derived These workers and, ndependently Mommaerts
(1954) confirm Fleckenstemn s (Fleckenstein Janke and Elle,
1954 Flechenstem Janke Lechner and Bauer, 1954 Flechen
stein and Janke 1953) earlier findings that the level of ATP and
ADP 15 unchanged during a single twatch  Whlst 1t 1s generally
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enzymic to the contractile changes, 1t seems indisputable that
the interaction of ATP with the actomyosin system can cause
contraction to take place Until recently contraction had been
demonstrated 1 mode! sy g y and not
with exther protemn alone, yet myosin has usually been considered

RELAXED CONTRACTED

Fig § Scheme in which the binding of ATP induces contraction The
contractile clement 1s shown extended by the mutual repulston of positive
charges distributed along 1ts fength Bindmng of ATP nentrahizes the extend
mg charges and shortening of the element takes place as a result of thermal
agrtation forces
to be the contractile partner This view 1s supported by recent
experiments of Russtan workers (Ashmann, 1953, hafiant and
Engelhardt, 1953) who have reported that ATP can bring
about the contraction of threads made from surface films of
actin free myosin This effect was obtamned at pH g but could
he obtamned at physiological pH values in the presence of certamn
dyes and suggests that the role of actin may be to modify the
charge distribution on the myosin

1t 15 difficult to reconcile a contractile role for my osin wath the
changes 1n striation occurring on contraction if the model pro
posed by Hanson and Huxley 13 accepted This would mean that
moderate contraction tmolves a shortening of the I (actn) fila
ments mediated 1n some way by the rmosin filaments i the A
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activity assoctated with the shortening of glycerated fibres
during relaxation the ATPase activity 1s low It follows there
fore that ATP has a dual function when interacing with the
actomyosin system, namely

(1) contracting action associated with a high rate of ATPase
activity,

(2) relaxing or plasticizing action associated wath the low rate
of ATPase activity which occurs in the presence of relaxing
factor

As yet there are no clear 1deas on the nature and action of the
relaxing factor although relaxing activity has been claimed for
anumber of enzymes ¢ g myokinase (Bendall 1954), creatine
phosphokinase (Goodall and Szent Gyorgyr 1953, Lorand,
1953) as well as for unphysiological substances such as norgamnic
pyrophosphate (Weber 1951, Bozler 1951, Bendall, 1953b)
and ethylenediamne tetraacetate (Bozler, 1954 Watanabe,
1955)

A study of the properties of the hydrolysis of ATP by 1solated
myofibrils (Perry and Grey, 1956) has shown that the mnubition
obtained by lugher ATP concentrations 1s markedly dependent
on the magnesium concentrition when this cation 15 the actt
vator (see Figure 7) Ths effect 1s a feature of magnesium acti
vation and 15 not obtained when calcium 1s the activator
Hence at a grven ATP concentration when adequate magnestum
1s present the rite of ATP hydrolysss 1s ligh but 1f the mag
nesium 15 removed from the system by vanous complexing
agents the ATPase activity falls to a low level due to a relative
excess of ATP This condition of substrate inlibition 15 con
sidered to be characteristic of relaxation in glycerated models
and 1t 15 suggested that the role of the relaxing factors 1s exther
to bind magnesium or to mamtain the ATP at a high concen
tration so that the ATP 15 m relative excess and 1ts relaxing
action becomes domnant Certain properties of the substrate-
inhibited magnestum actrsated ATPase support this view for
example the effective relief of substrate inhibitton by low con
centrations of calcrurn 1s paralleled by the effect of simlar
concentrations of calcium i mhibiting relaxing factor action

(Bozler 1g52 Bendall 1953a)
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agreed that the ATP level may fall on more prolonged activity,
other worhers (Mommaerts and Rupp 1951, Munch Petersen,
1958) have clarmed that a fall in ATP and increase 1n ADP can
also be demonstrated after a single twitch If the results of Fleck

enstemn ¢t ol and Mommaerts are vahd they raise the question
whether some substance other than ATP 1s the source of the
morganic phosphate produced 1n contraction There 1s no
evidence as to what this substance might be, if indeed 1t exists
at all the other nucleoside triphosphates (inosmnetriphosphate,
undinetriphosphate and guanosinetriphosphate) which acto

myosin readily hydrolyses have come under suspicion but some
results of Hasselbach (reported by Weber, 1955) on their ability
to induce the relaxation of glycerated fibres appear to exclude
these substances Certainly i 1atro ATP will induce contraction
of the 1solated myofibril which 1s completely free from the other
nucleoside polyphosphates

RELAXATION

Although this lecture 15 mtended to deal with the muscle pro
tems and contraction 1t would not be out of place to conclude
with a few remarks about their role 1n relaxation If the 1solated
myofibril 15 treated with ATP of the same concentration as that
found 1n the cell and 1n a simular 1onic environment, 1t hydro
Iyses the nucleot:de rapidly and contracts In resting muscle the
rate of morgamc phosphate production 1s very low, suggesting
that there 1s present 1n living muscle some factor which inhibats
the myofibrillar ATPase activity and thus prevents contraction

The work of Marsh (1952) Bendall (1g532), and Bozler
(1951) has shown that indeed this 15 the case This substance,
which 15 known as the relaxing factor (there may be two com
ponents, see humagai Ebashi and Takeda, 1955), 15 constdered
to be effectine 1n resttng muscle but somehow 1ts inhibrtory
effects are Lfted durmg contraction so that the ATPase activity
mises and the myofibrl contracts

In the presence of partly purified preparations of the relaxing
factor, glycerated fibres which had previously been contracted
by the addition of ATP will relax if ATP and magnesium are
present Furthermore m contrast to the high level of enzymic
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ConcLuston
Although considerable advances have been made mn descnbing
the structure of the contractile umts n terms of their protem
components, much remains to be done A great deal of bio
chemical knowledge 15 avaiable and 1t 15 fair to say that the
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muscle cell provides one of the outstanding examples of pro
gress towards the aim of ntegration of biochemical function
with morphological structure Nevertheless the nature of the
fundamental relationship between chemical events and mech
amical changes has yct to be determined What 15 clear 1s that
the normal structional changes in the myofibril are determned
by enrymic changes related to both myofibnl and sarcoplasm



XIX

Observations on the Exctable Cortex
in Man

J A V BATES

T the end of the last century there was a umque con
Avergence of thought and discovery in the fields of com
parative anatomy, physiology, pathology, histology and
chmcal neurology, and there emerged a new set of behefs
concerming the orgamzation of the efferent side of the central
nervous system It was postulated that motor centres existed 1
the cerebral cortex centres wherein the faculty of soluntary
movement resided centres evolutionanly more recent than
spinal motor centres, centres wheremn were represented move
ments 1n the most differentiated degree, centres from whuich
voluntary nervous mpulses were discharged via the pyramdal
pathway This scheme, which I shall refer to as the classical
hypothesis was proposed notably by Ferrter Gowers and
Schaefer and wath important reservations by Hughhngs Jack
son It was opposed by some chmaians notably Bastian and
most Continental neurophysiologists There 15 a great deal to
be learnt from study of the various controverstes that followed
but the person whose views most concern us today studiously
kept apart from the polermics and was content to contribute a
few vital facts of observation from an experience which no one
before or since has rivalled 1n 1ts scope~—his name of course
was Shemington
Dunng the past five years at the National Hosptal for Ner
vous Diseases Queen Square, London thanks to the help given
by Dr Carmuchael, Mr Mchussock and therr various assistants
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Shernington however, commented on 1t mdirectly from s
expenence of sumulating over forty chimpanzees {Leyton and
Sherrington, 1917) He noticed that particular movements
that he could readily obtain 1n one ammal could not be ob-
tained 1n another ammal and vice versa, and he discussed the
extent to which these differences could reasonably be attributed
to acadents of techmque or anaesthesta, and more especially
to the differences 1n configuration of the cortical gyri m dif
ferent anumals—for about one third of the excitable cortex 1n
any antmal 1s normally burted in sulet He concluded that these
various factors were insufficzent to account for the differences
between different arumals and 1t seemed therefore to hum that
an individuation of response must be postulated I have made
observations on four cases where we have re explored the motor
Teglon on a second occasion some months later (Bates 1953b)
It has been found that the repeatabibity of the excitable ponts
i a topographical sense 15 very high and that particular mdivt
dual charactenstics 1n the response seen on the first occasion are
repeated on the second In other words 1t seems 1 man also
that both the anatomucal fixaty and the details of movement
differ 1n a consistent way between individuals

Now the conventional 1dealized diagram of the cortex with
the words Face, Arm Leg mscribed on the precentral gyrus has
been developed by Penfield s artist into the well known homun
culus Penfield 1n this room three years ago (Penfield 1954)
remunded us that this 1s no more than 2 mnemonic to recall the
penipheral connexion of each part of the gyrus But I think
three other ponts about the homunculus should be stressed
First, that as a summary 1t discards a large amount of data for
the movements which were actually observed are nowhere re
corded Second that we are 1n the hands of the artist rather than
the statisticzan for this concept of the average for the amount
of topographical vartation between individuals as shown by
Penficld s own protocols 15 very considerable Third that there
s a danger that this average 1s thought of as having a real
existence 1n each of us so that departures from 1t 1n an indiva
dual protocol are put down to wsufficiently thorough explora
Bon or other naidents of techmque Sherrington would not
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T have had an opportumty to make observations on the excitable
motor cortex exposed at operation on man, and I shall discuss
certain observations which are relevant to the foundations of
the classical hypothesis of cortical motor centres Although these
observations on man are rather fragmentarv, I think they are
sigmficant because they seem to be complementary to some
observations which Sherrington made under very different
conditions on monkeys and apes

The techmque has been given 1 more detal elsewhere
(Bates, 19532), but i brief we have stimulated the cortex elec
trically 1 sixty cases of various types of cerebral disease, forty
of which have had a hemispherectomy There have also been
occasions when we have felt justified 1n stimulating the cortex
when there was no obvious adjacent pathology The patients
have all been very Lghtly anaesthetized with natrous oxde,
oxygen and Pethedine A 2 mm bipolar stimulator has been
used delivermg mterrupted DC from a low impedance source
1n the form of 50 square pulses per second of 4 msec duration
each The cortex 1s stmulated for 3 sec at each apphication
and the excaitable ponts are marked by numbered tickets Cine
films are taken of all the motor responses, and study of these
forms the basis of my matenal ¢

REPEATABILITY OF RESPONSES

Now before we face the problem of describing the responses
that follow the sumulus and interpreting them, there 1s a ques

tion which naturally arises at the very outset—are the responses
to stimulation repeatable® It has long been known that 1f you
repeatedly stimulate the same cortical point under certamn opti

mum conditions, the motor response remains unchanged But
the more sigmificant question 15—what 1s the long term repeat

ability? That 15 to say, how do the motor map and the responses
at one exploration compare with those at a second exploration
some months Iater? There 1s surpnsingly little m the hterature
on this m view of its importance 1n fact I have not a single
series of ammal experiments speaifically designed to answer it

1 Thas Jecture was illustrated with cine films but single frames from films make
unsatisfactary slustrations and nonc have been ncluded here
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accept this assumption for the chimpanzee and 1t would not
appear to hold for man

On the evsdence from man 1t seems that the map of the exat
able powts and the detasls of the responses are as indiwvsdual as the
face or fingerprint and hence 1t 15 not unreasonable to suggest
that we may be dealing with a system with a pronounced
genetically determined element The parucular movements
obtaned 11 an mdwadual would seem then te be a selection ot
of a larger class avadable to the species, sumlar m fact to hus
particular blood groups This of course 15 speculative, but it
seemns at least that the responses to a single stumulus have 2
sufficient degree of long term repeatability to make 1t worth dis
cussing the dufficult question of how to de.cribe and snterpret the
movements ohserved

CorTicar STIMULATION AND Reriex MoveMents

Ferrier (1886) considered that he had evoked bv sumulaton
the distinctrely voluntary or purposeful movements of b
various anmals and he even went so far as to suggest that
styimulation would evoke any special tricks of movement learat
by the particular ymmal dunng its hfe Clearly his belef 1
Iughest motor centres would have been yustified of this behef
could have been vensfied Schaefer (1goo) supported Ferner's
scheme and published a myogram to ilwstrate the similanty
between voluntary movement and cortseally induced movement
n the monkey

Shernngton I think was among those who never completely
wdenufied themsclves wath thss snterpretaion He stressed par
ucularly the fractional nature of the movements and would not
commut hunself to the word purposeful’ to describe them We
must surely agree that the word purposeful’ ntroduces yet
another confi 1 , for any which success
fully achieve a recogmzable end can be called purposeful and
these would mclude the excape movements of the spmal frog
ar the feeding movements of protozoa Clearly any word that s
based on 2 subjective oprmon of what may be behind the move
went must be discarded 1 descnibing 3t The only approach
open to us 18 to record as accurately as possible what 1» absesved
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and afterwards to see 1f any sumilar movements or postures are
observed under any other condition This was Shernngton's
method, and he was struck by the resemblance between the
movements he evoked 1n his amimals by cortical smulation and
the movements he evoked by sensory sumulation 1n the same
species of ammnl under a spinal preparation In 1892 he wrote
“Flexton and adduction of the hallux with extenston of the other
digits I have frequently scen occur as a spinal reflex move
ment 1n the foot of M Rhesus, just as one frequently sees 1t
occur on excitation of the leg area of the herispheral cortex
And he wrote 1n 1898, Flexton adduction of the thumb [in a
monkey] though instanced as an acuon of peculiarly cortical
nature, 1s really the most frequent and facile pure spinal reflex
of the upper extremity, and 1n more general terms in The
Integrative Action (1906) The local reflex movements obtarnable
from the bulbo-spinal ammal and the reactions ehatable from
the motor cortex of the narcotized ammal fall into hine as sum
lar series Both consist of the same group We cannot make
observation on bulbo-spinal human preparations as he could
on the dog and monkey consequently we cannot discuss with
the same confidence the nature of motor orgamzation at a
spinal level in man But the problem which Shernngton poses
15 whether or not we can show a resemblance 11 man between
the response to cortical sumulation and certain types of move
ment which on other grounds we may feel justified 1n believing
are orgamzed at a spinal level
Clinical neurology recogmizes two main classes of reflex move
ment the deep and the superficial The deep reflexes are a
muscle twitch caused only by a sudden stretch and locahized to
the muscle or muscle group stimulated by stretching  Fhey are
relatively similar from person to person They are normally
equal on the two sides of the body and the movements ob
erved are explamed by the facts of muscle and bone anatomy
The superficial reflexes are 1 contrast, 1ll dcﬁned and unex-
plamed This group of
vartously called postural reflexes associated mos ements re
flexes of spinal automatism  defence reflexes flexor withdrawal
reflexes By far the most notorious superfictal reflex 1s the
z
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discrete finger movement, when evohed by cortical stmulation,
15 evidence of the evocation of a skilled movement Films have
been taken of normal nfants during the first 48 hours of hfe
when they are awake and relaxed {1e dunng the few minutes
in the 24 hours when they are nather sleeping feeding nor
crymng), and 1t 15 at once apparent that the mnfant has been born
with an abundant supply of discrete finger movement In fact
movementsofany particular finger can appear more independent
of movement of neighbouring fingers than they are in the average
adult hand, and this applies more obviously to toe movements

If therefore one considers the discrete finger movements
evoked by stimulation, one cannot necessarily assume that one
has evoked movements that would not have exsted save for
consciously directed practice What the growing child acquires
13 a measure of control over the mechanism for discrete move
ments he 15 supplied with, and 1t 1s necessary to keep clear the
d between a 1 for discrete movement and an
ability to control the discrete movement It would be helpful to
know whether or not infants born with grossly defictent cerebral
development show discrete finger movement since they may be
the nearest we ever get to a bulbo spinal preparation I have not
yet had the opportunity of filming movements m such a case
but from what others have told me 1t seems likely that these
wnfants at birth do show the same differentiation of finger move
ment as 2 normal infant

This digression has been necessary to establish that discrete
finger movement when evoked by cortical stmulation 15 not
necessarily evidence of differentiation through practice and we
€an now continue with the main question provoked by Sherning
ton s observation on the bulbo spinal monkey These observa
tions arouse a suspicion that 1n cortical strmulation one 1s
merely activating particular movements or changes 1n posture
that are provided for by nervous arrangements outside the
cortex presumably at a spinal level Observations on man give
evidence for this of three different kinds

Inthe first place 1fthese movements are to be looked upon as
organized at a spmal level 1t would be helpful +f cortical shmu
lation actually would evoke the best recogmized superficial
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Babinskt phenomenon, but many others alleged to be of value
m chmeal neurology have been described They are dis
t d from deep refl m several important ways Asa
group they are ehaited by a vanety of sumuli which anclude
scratehung the skin, stretching the skin, slow stretching of
muscles Stumulation 15 effective over relatively wide zones, the
responses have a relatively long latency, the movements are
more generahized and sometimes bilateral, the superficsal re
flexes are more susceptible to fatigue and to the influence of the
subject s attention, and lastly, they show greater vanation 1n
the normal and i particular may not be the same on the two
sides of the body Thus a problem ansing out of Shernngton’s
observations 15 whether or not the movements m response 0
cortical 1 mman r ble moy nts 1n the general
class of superficial reflexes

Let me begin with a negative statement  Penfield (1954) has
stressed that nothing r bhing a skilled t 15 ever seen
1n response to cortical stimulation This raises a question as to
what 1s a skalled movement, but 1t does seem that nothng 1¢
sembhng a movement whuch one recogmzes as having been
acquired by practice and repetition 15 ever seen im response 10
cortical stmulation For example, consider a simple movement
which 15 seen from about six weeks onwards m the mnfant m
which the back of the hand the base of the thumb and after
hours of practice the up of the thumb 13 brought neatly to the
mouth This requires a partscular co ordinated behaviour of
muscle groups acting on the shoulder and elbow, and although
1t 5 hot uncommon to sce stimulation produce movement at
both the shoulder and elbow, I have never seen the hand or any
part of 1t brought to the mouth m response to stmulation If
this hand to mouth movement a movement that 15 practised
daily by a8l of us 15 not seen one mught ROt expect to see other
less frequently practised movements But skilled 15 also taken as
synonymous with debeate or ducrete, and on thas baws 1t mught
be asked——are not discrete movements of the thumb and indnvs
dual fingers i fact movements acquired by practice~—are they
not movements differentrated out of grosser movements by con
scwously directed effortsn the young chuld? If this ss correct then
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nuddle fingers and this posture has been said to show inherited
familial tendencies—from my own observation, about 1 in 10
of the males I can frequently observe adopt this posture involun
tanly some time during the day It 1s also seen 1n some chronic
hemuplegic hands and 1s illustrated 1n Gowerss Textbook of
Neuralogy from a case of athetosis 1 have seen this posture pro
duced 1n two cases from cortical stmulation

Figure 1¢ illustrates an associated extension of the outer
three fingers with the thumb and index opposed The litle
finger 1s most extended and this posture 15 seen 1n some people
holding a tea cup It 1s commonly thought to be an affectation
but 1t 15 seen 1 the mfant especially at the mne months stage
when thumb index opposition begins and I think should be
regarded basically as an associated movement occurring in
assoctation with the pineer action of the thumb and index One
of the commoner cortical response synergies myolves extension
of the outer three fingers The extension often commences n
and develops to a fuller extent 1n the little finger and 1t leads to
the posture 1llustrated

Figure 1d 1s of the familiar pointing gesture of the notice
board—the fully extended thumb and index and fully flexed
third fourth and fifth This posture 1s the opposite of ¢ and 15
one seen 1n the outstretched hand 1n a postural role and 1n the
mfant before the nine to twelve months thumb index period
as well as during 1t This hne of inquiry started from the comei-
dence of seeing on the same day this particular hand posture
produced by cortical stimulation and the same posture assumed
m the fully extended left arm of a footballer photographed at
the mnstant of a strenuous night footed kick

Figure 1¢ 15 one of the old hand smigns used in rehgrous
blessing known as the mano pantea Occasionally cortical stimu
lation of the hand area gives no evidence of the thumb index
differentiation but instead the index and mddle fingers move as
aumt and produce this posture 1n extension

Figure 1f with the terphalangeal jomts of the fingers
extended 15 the mamn figee or congealed or the mamn d accoucher
When combned with some flexion and adduction of the meta
carpo phalangeal joints and the wrist 1t 1s the hand of tetany
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reflex movement, namely the Babnski plantar response, m
sutable cases 1 have previously reported (Bates 19532) on the
results of sumulation of the medal surface of the sound hems
sphere 1n ten cases, and i two of them a response has been
observed which closely resembles the crossed Babmsha pheno
menen That 1s to say, an up gomng toe 1 the hemuplegic foot
{which 15 spsilateral to the cortex stumulated) together with
spreading of the other toes, some flexion of the hup and a flexor
toe response on the sound (contralateral }side I have also scen
solated dorsifiexion of the contralateral great toe from stimu
Iation of the mternal far fibres afier henuspherectomy

The second set of evidence to which I would call attention
concerns the hand It seems there 1s a resemblance between
certain of the postures which the normal adult’s hand s seen to
adopt 1 the unattended to state and certam of the postures of
the wrist and fingers that follow stmulation of the normal cor
tex Hand postures are easy enough to observe in dasdy life
though very difficult to record Data 1s to be found m press
photographs of the candid camera type, and to some extent 1
the hterature of gesture and hand sign languages Plate xXVI,
Frgure 1* lustrates some of the postures 1 question

Figure 14 shows the left hand in the position of rest Note
that the mdex 15 charactersstically Jess flexed than the outer
three fingers and note also the upper transverse fexure lne
which turns upward to end on the web between the mdex and
mddle fingers This 15 also shown m ¢ The ending of tius
fexure line 15 one of the cardinal disunguishing features of the
human hand in all monkeys and apes it crosses the palm to the
radial border Itisconcomutant withthe aloofness of the mndex
finger from the behayiour of the remammng fingers which Wood
Jones (1g41) commented on It 15 relevant to note that this
flexure line 15 present from about the tenth week of foetal hie
onwards well before individuation of mdex finger movement
by practice could be effective

Figure 1h shows a posture which has been described since
the days of Ovid as the manus obscaene for obuvious reasons
More usually perhaps the thumb comes between the index and

5 Thas plate wall be faund facng p 236
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after movements are far less likely to occur Butatis not difficult
to obtain the smallest discrete movements from sttmulation of
the fibres as they pass through the internal capsule

‘Thus from the mere character of the movement or change 1n
posture m an individual case there 15 hittle to convince one on
the enidence of stmulation that the grey matter 1s playing a
stgmficant role

Let me at this pomt recapitulate the argument so far The
movements evoked by cortical stimulation were orgnally
Iikened to voluntary or purposeful movements But these labels
owe therr onigin to a pre existing hypothesis of cartical motor
function If the hypothesis 1s questioned, the likeness seems
questionable One can readily say what the movements are not
like, but so far as I can see only Sherrington has called attention
to what they seem to resemble He said they resembled in
detailed character and ease of production some of the move
ments that you would obtain reflexly by sensory stimulation 1in
the spimal preparation of the same species he also suspected
that they have an idividuality at least in apes It seems one
can get complementary evidence 1n man which 15 consistent
with his views, although the support 13 naturally enough,
ndirect

Sherrington, 1t will be remembered, observed 1solated thumbh
movement as a pure and facile spmal movement and I have
emphasized that newborn infants have a large repertoire of
discrete finger movement This does not prove that such move
ments are organized at a spmal level but 1t suggests they may
be, and 1t does establish that they are differentiated from gross
movements without deliberate practice Secondly at least one
complex response movement widely regarded as a spial
automatism--the crossed Babinski response—can be produced
by cortical simulation 1n an appropriate human preparation
Thirdly, stimulation may provoke certain postures of the wrst
and fingers which are characteristic of those adopted mvolun-
tarily 1 normal people and which are vanously classified as
postural reflex movements associated movement. reflexes of
spmnal automatism Lastly a vanety of responses mncluding dis
crete finger movement and charactensstic hand postures can be
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But 1t 15 also a not unfanular posture i the hand of orators, and
since 1t 1s also described by patients lustrating the form of ther
focal epilepsy 1t 15 not surprising to see that it 15 also produced
by stimulating the cortes

There 15 some evidence therefore that so far as the hand 1
concerned, there may be a sumlanty between the detasds of ats
associated movement and mvoluntary postunng and the re
sponses to cortical simulation of the hand area Although we do
not know enough of what lies behind these postures to say that
they represent the activity of mtact neurone orgamizations at a
spmal level, this sumlarity 15 relevant to any interpretation of
the cortical motor response

The third prece of evidence relevant to Sherrington's obser
vations 1s of a rather dufferent nature

If we consider how we could test the hypothests that stimu
lation gives evidence of cortical motor centres 1t would be
nstructive to compare the responses between stimulating the
outer layer of the cortex and the fibres leaving 1t, say 1in the
sternal capsule Thisas t to asking B stru
lation of the cortex produces movement, can you mnfer that you
have demonstrated centres for movement pecubar to the grey
matter” This was the mnference of Ferrier and others Buta few
months after Ferrier s paper appeared (in 1873), Burdon Sander
son {1874) showed that all the movements that could be pro
duced by stunultion of the grey matter m the cat could be
produced equally readily by stmulation of the white fibres after
the grey matter had been cut away Shernngton (1906) went
even further and showed thar miibition of movement could be
produced by capsular sumulation

In observations on man Penfield has confirmed Burdon
Sanderson s old results and so have 1 (Bates 1g33¢c) So far as
the detailed character of the movement or of the resulting
posture 15 concerned, stumulttion of the white fibres and the
grey matter gives sumilar results 1n a gnen mdwidual save that
when sumulating the capsule the motor disturbance may be
more extenstve due to intermingling of descending fibres There
are however differences Without the grey matter the latency
between stimulus and response 1s invanably short and clomc
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a parnal hemuplegia of many years duration But there are cases
{four out of tharty mmne) where such wrst and finger movements
as these have remained unchanged 1n spite of removal of the
hemsphere which has been demonstrated to contain excitable
motor pomts It appears from histological examination that the
cortex beneath these pomts has been undisturbed by the disease
process I would emphasize that 1t 1s not that function returns to
these pauents by a process of recovery, but that what function
they have1s never in the least disturbed further by the operation
—it 15 present unchanged on coming round from the anaesthetic
And film records confirm the detailed stmilarity between parti~
cular movements they can make to order and movements
evoked by sumulation of therr cortex which 1s by now mn the
pathologst s bottle

These observations, I think, suggest that one of the pillars of
the classical hypothesis 1s not as strong as 1t seemed for 1 the
exatable motor region ablanon and stimulation though nor
mallyinasensecomplementaryn their effects arenot invanably
so And 1t 15 relevant to point out that sumulation and ablation
are by no means complementary techmques, taking the normal
cortex as a whole Those famuliar with Penfield s accounts of his
operation will not need me to expand this Excsion of a region
producing phonation 1s not followed by permanent speech diffi
culty ofaregion producing somatic sensation 1s not followed by
anaesthesia of a region producing complex auditory and visual
recall phenomena 1s not followed by failure to recall subse
quently the particular phenomena And more especially rele
vant, there 15 a region on the medial surface from which
complex movements are evohed which Penfield has called the
Supplementary Motor Area Exasion of this excitable motor
region 1s not followed by motor deficit None of all this was
known to Ferrier and his contemporares but we cannot ignore
it and T belteve there are sufficient grounds for suspecting that
the pre Rolandic area may be a spectal case 1n the sense that the
superficial concurrence between sttmulation and ablation
that region may be so to speak a major physological red
hernng Penfield (1954) has made the suggestion that when
motor function partly recovers there 1s a recovery of precisely
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obtamed by stunulation of capsular fibres sumilar to those
obtamed from the cortex

I submat that these observations, taken together with Sher
rington’s, naturally lead to the question whether, on the evt
dence of sumulation alone, there 13 anythung to suggest a higher
order of motor representation 1 the cortex Would not a suff
ctent hypothesis on the evidence of stmulation be this—that there
are a set of motor orgamzations at a spmal level and vanous ner
vous pathways are afferent to them one set commg from the
skin and deeper structures via the dorsal roots others from the
bram? We might look on the cortico spmal tract as essentiatly an
afferent tract to these centres as did Prangos Frank 1n 1887, and
we might hne ourselves with other contemporary critics of the
hypothess of Ferrier and Jackson and hold that there 15 no
more significance 1 the statement that movements are repre
sented i the cortex than there s m the staterment thatmovements
are represented n the skin

But perhaps it might be sard thisssurely going too far—theevt
denceof sumulation wasonly one of the pillars on which the classt
cal hy pothesis rested Surely mn the first place the consequences
of ablation of the precentral gyrus entitle one to think of cortical
motor centres

EviDENCE OF ABLATION

Let us then consider separately the evidence of ablation of the
excitable motor region It could be held until recently that the
results of ablation were compt y to those of 1
sn the sense that there marably followed a loss of the particalar
mos ements that stunulation had evoked We now hnow that the
word mvariably is not true m a specal case

Krynauw (1950) Welch and Penfield {1950} besides aur
selves (Bates and McKissock rg51) have all reported that m
cases of mnfanule henuplegia there may be no further impair
ment of motor function following removal of a diseased hemt
sphere which may contam quite 2 number of motor ponts
grang moyement of the opposite d d imb when lated

1 would emphasize ficst that s our material ths observation
15 exceptional—the parcsis of the upper 1imb 35 usually increased
by the operatian and complete paralysis may follow in spite of
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those very movements that suimulation evoked In so far as the
classical hypothesis of the motor system was based on a behefin
the complementary nature of the evidence from stmulation and
ablation, this 1s about as direct a refutation of 1t as one could
have At present 1t 1s perhaps somewhat beyond the recorded
facts of observation, but 1t 1s 2 very mmportant suggestion to
explore
SummaRY AND CONCLUSIONS

For the past eighty years an hypothess has been widely accepted
as a basis for discussion of the motor system Tt 1s held that there
are motor centres 1n the cerebral cortex wherein the most finely
differentiated movements are represented and that the activity
of these centres 1s responstble for voluntary movement One of
the grounds for this belief 15 the observation that stimulation of
a part of the cortex may produce fine discrete movements But
this 13 not conclusive evidence for the presumed centres for as
Sherrington observed, movements of the same class can be pro
duced by sensory stimulation i the bulbo spinal animal, and
observations on man indirectly strengthen Sherrington’s crii
asm In the first place, a mechamsm which can produce dis
crete finger movement 1s des eloped and 1n working order 1n the
fant at birth Secondly, cortical stimulation 1n man charac
tenstically produces movements or changes i posture which
resemble those 1 the general class of superficial reflex move
ments, movements of spinal automatism or mnvoluntary move
ments Thirdly fine finger movements rdentical m character
with those produced by cortical stimulation have been produced
by stimulation of the mnternal capsular fibres

A second ground for the classical hypothesis of cortical motor
centres 1s the observation of paralysis which follows ablation of
the cortical motor region—and the deduction that cortical
stimulation and ablation are therefore complementary tech
mques 1n the sense that they are in a peripheral nerve Butitis
now clear that in other cortical regions their evidence 1s not
complementary and 1 cases of long standing herplegia
ablation of an excitable motor region may be followed by no
further paralyss In the hght of these considerations 1t would
appear that the classical hypothesis 1s 1n need of revision
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seems to 1ndicate that some form of volume receptor 1s con
cerned 1n the control of emptying Not only was the intersubject
vanation small under these conditions but the majonty of
subjects showed consistent responses from day to day As may
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Fic 1 Volume of meal remaming m stomach plotted agamst tine
(Hunt and Spurrell 1951)

be seen m Figure 2 the normal emptying pattern 1s also found
1n patients with duodenal ulcers The ordinate shows the volume
of the test meal 1n the stomach plotted on a logarthmic scale
and the abscissa shows time Each point, which represents the
result of a separate test meal on a separate day, falls close to the
straight ine Hundreds of similar experiments have shown that
the stomach usually behaves consistently from day to day
under standard conditons This exponential type of emptying
pattern was first described by Marbaix mn 1898 and has since
been confirmed by Salamanca and Picazo (1943) by Hunt and
Spurrell (1951) by Hawkins Margolin and Thompson (1953)
and by Thornton, Bean and Hodges (1955) It 1s interesting to
note that the relation between the intragastnic volume and the
gastric output was observed before the somewhat similar rela

tionshup described for the heart in Starlmg s Law (1918) The
relative outputs of the heart and stomach as pumps may be
Judged from the fact that the maximal volume entering the
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methods of investigating gastric function and to show

how the results of such studies may be interpreted with
particular reference to patients with duodenal ulcer

THE purpose of this lecture 1s to draw attention to some

Stupies oF Gastric EMPTYING

The relabilty of of gastric emptyng

Under standard conditions the stomachs of different people
empty at different rates but the smallness of the varation be

tween subjects under some experimental conditions 1s remark

able Figure 1 shows the mean emptying pattern in mneteen
students for a standard test meal of 750 ml of a solution of
pectin and phenol red contaiming 35 g sucrosefl The ordmate
shows the volume of the meal remaining in the stomach, the
absaissa shows time These data were obtained by giving 190
standard test meals on dufferent days and recovering the gastric
contents after varying intervals of time As two thirds of all the
results fell within the area enclosed by the broken lmes it 15
clear that there was little intersubject variation in gastric empty

g 1n these experuments The volume leaving the stomach per
minute becomes progressively smaller during the digesttve
pertod 1 such a way that a constant percentage of the volume
of the meal 1n the stomach leaves every minute during the mam
part of the digestive period An emptying pattern of this kind
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whibit emptying Table 1 lists some of the components of the
regulating machinery which must be borne 1n mmnd when
devising a test to assess maximal gastric emptying power

Tasie 1 A scheme for the regulating mechansm of gastric

emptymg
Stimulus Receptors Effect

Acid 1n meal Precardial Slows emptying
Increase 1n volume of

meal Gastric Hastens emptying
Acid in meal Postpyloric Slows emptymng
Glucose potassium salts

and fat 1n mecal Postpylonic Slows emptying
Volume of gastric

outflow Postpylone Slows emptymg

To find the most suitable volume of meal to use 1n assessing
maximal gastric emptying power studies were made of the rela
tion between the original volumes of 2 standard test meal con
taming 35 g sucrose/l and emptying patterns (Hunt and
Macdonald 1954) A typical result for one subject 15 shown
Figure 3 The ordinate shows the rate of emptying 1 ml per
minute, the abscissa shows ttme Paying attention first to the
perod o-1o minutes it may be seen that the larger the meal
the greater the 1tial outflow, 650 ml leaving the stomach m
the first 10 minutes with the meal of 1 250 ml For the penod
between 10 and 40 minutes the rate of outflow of the meal of
750 ml 1s greater than that for the meal of 1250 ml At ra
munutes the rate of outflow of the smallest meal of 330 ml 18
greatest of all, but the smallest meal 1s techmeally unsatisfactory
because the volume which mav be recovered from the stomach
after 20 to 30 minutes 1s sometimes too low to be esumated with
precision These pomts were borne in mind when 1t was decided
to use test meals of 750 ml to study the maximal emptymng
Power of the stomach

Further experiments have shown that meals given down a
tube 1mto the stomach empty more rapidly than sumilar meals
swallowed 1n the ordinary way (Hunt 1956}, perhaps because
the receptive relaxation of the stomach which results from the
movements of swallowing 1s abolished (Cannon and Laeb,
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Fic 2 The gastric emptying pattern for 750 ml test meal 1n 2 patient
with a duodenal ulcer

aorta per minute 1s probably at least a hundred times greater
than the maximal volume entering the duodenum per minute

A test of maximal’® gastric emptying power
One question about gastric emptying which comes to mnd 18
why does the stomach empty at different rates i different
people? One possibility 1s that the rate of emptying depends
simply upon the muscular strength or weakness of the stomach
atself, a characteristic which might be a sessed by determun
ing the maximal rate at which the stomach can be made to
empty

The rate of emptying of the stomach at any moment may be
regarded as a result of the nterplay of sumulatory and inhib
torv mfluences which together determune how much of the
maxtmal emptying power shall work 1n driving the gastric con
tents into the ducdenum Thus to assess maximal emptying
power by some functional test 1t 15 necessary to measure empty
1ng whilst augmenting those influences which siumulate empty
1ng and whilst ehiminating as far as posstble those shmuli whuch
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maximal rate of emptying 1n 20 150b 1 for sol

of sodium bicarbonate and a shightly slower rate of emptying
with solutions of sodum chlonde at concentrations of about
120200 milhosmols per htre On the other hand meals with
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Fic 4 The mfluence of the concentration of several solutes on the volume
of gastric contents 20 muinutes after taking a 750 ml test meal

lugher and lower concentrations of these solutes operate the
duodenal brake so as to give slower rates of emptying as do all
solutions of glucose of sorbrtol and of potassium chlonde It 1s
nteresting to note that the relation between the concentration
of urea a untonized solute, and the rate of emptying 1s simular
to the corresponding relationship for sodm salts A detatled
discussion of these data has been published elsewhere (Hunt

1956) but they can be interpreted as indicating that almentary
receptors with a charactenistic permeability and sensitive to
osmotic pressure play a part mn regulating gastnc emptying Of
the solutes studied, sodium hicarbonate gtves mummal mhibition
of emptying but sodium bicarbonate 15 not as convenient as
sodium chlonde for incluston m test meals because 1t mterferes

with the simple estimation of the concentration of acid in the
gastrsccontents Thus to determine the maxumal gastnic emptying

power meals of 750 ml of a solution contaming 200 mlhosmols
2a
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1911), or because the stomach 1s filled more quickly by using
the tube

Having decided on the volume of the meal and a way of
gwving 1t which will hasten gastric emptying, there remaimns the

Volume of gcls(rxlc cloments
s

[in stomach at {Omins ml
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Time after ingestion of meal In mins

Fic 3 The effect of the volume of meal ingested on the mean rate of
emptymg of the gastric contents (Hunt and Macdonald 1954)

choice of 1ts composition Although the volume of the meal
probably acts on gastric receptors to stimulate emptyng the
chemucal constituents of the meal which wmhibit emptymg act
very largely on extragastric receptors, which are mamly post
pylortc Fat and sugar inlibit emptying and therefore these
mgredients ought to be avoided in any test meal designed to
study maximal emptying power

To determine the solution which would actvate to a mimmal
extent the postpyloric mechanism which inhibits gastric empty
ing a systematic study was made of the relation between the
concentration of various solutes in test meals and the rate of
emptymng of the meals The detailed results of a sertes of expen
ments 1n one person are shown in Figure 4 The ordinate grves
the volume of the gastric contents remaining 20 minutes after
ngestion of the meal and the abscissa gives the concentrations
of the various solutes expressed 1n mulliosmols/l of meal so that
equal numerical values correspond to equal osmotic pressures
It 1s clear that under the conditions of these expeniments a
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Iugh osmotic pressure give more reproducible results than these
test meals contaiming 200 mulliosmols NaClfl when the com-
panison 1s made 1n the same person

The rapid emptying of the stomach which 1s behieved to occur
more frequently amongst patients with duodenal ulcer than

Duodenal uicer -

Students without Pattents with
Mean 41t el Mean 454m!

@

r

3

Number of students
>

Number of patients

o)

260 630 mi 200 63omi
Volumes of gastric contents leaving the stomach
In the 10min aftertaking a saline test mea!

Fic 5 Indices of maximal gastric emptymng power

amongst normal persons, might be attributable to such patients
having particularly muscular stomachs a pecubanty which
could perhaps be detected by companng therr maximal

emptying power with that of normal persons Figure 5 also
shows data on the volumes of the gastric contents which have
left the stomach in the ten minutes afier taking the saline test

meal for twelve patients with a diagnosis of duodenal ulcer The
means and the distnbution of the two sets of data are almost
wdentical which suggests that increased maximal emptymg
power of the stomach 15 not the cause of any rapid gastnc
emptying which occurs 1n patients with duodenal ulcers

The pouser of the dusdenal brake

The rate of emptying of a meal containing a high concentration
of glucose for example depends upon a balance between the
maumal emptying power and the opposing power of the
duodenal brake which 15 applied as a result of the shmulation
of receptors by the osmotic propertues of the glucose If the duo-
denal brake were abnormally weak 1n patients with duodenal
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of sodium chloride per htre have been used In order to make
reproducible observations 1t 1s deswable that the volume of
the gastric contents should be 200 ml or more at the time of
the recovery Experience with saline meals has shown that ths
1s achieved by using a digestive persod of 10 munutes It must not
be mferred that sahine entering the duodenum has no mhibstory
action on gastric emptymng for 1t has been shown m the dog
(Code and Watlinson, 1955) that a solution contaumnng 200
mull 1s NaCljl ijected imio the duod at rates of about
5 ml /mmn slows the emptying of a meal of meat It follows
therefore that the maximal rate of emptying assessed with a
saline test meal could probably be exceeded 1f1t were possible to
prevent the gastric efftuent from stumulating postpylenc recep

tors The finding that mtragastric mstullation of procawne m

creases the rate of gastric emptying (Roka and Lajtha, 1950)
suggests a way 1n which the mhibitory acton of the postpylorc
receptors mght be still further reduced

Indices of maxumal empiyng power for normal students and patients
with duedenal ulser

Figure 5 shows i the form of a frequency diagram for twenty
seven subjects the calculated values for the volume of gastnic
contents leaving the stomach m the 10 munutes afier taking
down a tube a 750 ml test meal contaming phenol red as 2
marker and zoe mulhosmols sodmm chlonide per htre The
method of calculation has been published (Hunt 1g54a) The
volumes leaving the stomach shown on the absaissa vary widely
from g5 mi to660ml avaration which presumably reflects the
different maximal emptying powers in these medical students
It 15 interesung to compare the very wide vanatan mn these
findings with the more homogencous data of Figure 1 obtaned
when students were given test meals contasung 35 g sucrosefl
1t s clear from these and other data that the composition of est
meals can be vared to accentuate or muntmuze chifferences
between incividuals 1t 15 generally found that i subjects with
hagh emptying rates a standard stimulus to the duodenal brake
15 more effecive i slowing emptymg than it s wn subyects with
Jow emptying ¥ates It has also been found that test meals of
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responses A solution contaiung 100 g glucose/fl 1s not amaa
mal sumulus to the duodenal osmoreceptors but nevertheless it
1s sufficiently near to such a level to allow the response to be
nsed 25 a tentativ e index of the maximal power of the duodenal
brake
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F10 7 The relation between the emptying of a test meal of glucose solu
tion (100 g /1) and of glucose solution with acid (100 g glucose and 20 m
equv HCI/)

The threshold of the duodenal brake for hydrochlonic and

The receptors for the duodenal brake are sensive not only to
the osmotic action of glucose but also to the action of hydro

chloric acid Because 1t seemed possible that rapd gastric
emptymg 1n patients with duodenal ulcer might result from the
msensitivity of the duodenal receptors to low concentration of
hydrochloric acid the change 1 gastric emptying produced by
addmg 20 m equwv HCH1 of test meal of glucose solution
(100 g {1} was nvestigated The results are shown in Figure 7
for normal students and eleven patients with duodenal ulcer

The ordinate gives the values for the volumes of gastric contents
leaving the stomach after test meals of glucose and the abscissa
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uleer 1t mught be expected that meals of glucose solution would
leave the stomach more quickly mn such patients than 1n nor
mal persons Such an expectation would only be legitimate of
the maximal gastric emptying power were the same wn the
two groups of subjects as Figure 5 showed 1t to be
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Fio 6 The relation between the emptyng of a tese meal of glucose
solution (100 g /1) and of sabire (100 m equiy NaClst)

Howet ér 2 more sensitive test of thus hypothesis could be made
by companng the volume of the gastric contents leaving the
stomach after the sahine meal with the volume of the gastnic
contents leaving the stomach after the meal of ghucose solution
1n each mdividual This comparison has been made 1 Figure 6
which shows the volume of the gastac contents leaving the
stomach 1 1o mumutes with the saline meal plotted agawst
the volume af the gastnc contents leaving mn therty minutes after
the meal of glucose solution It may be seen that the data for the
students and for the patients with duodenal uliers are so mter
mxed that the two groups cannot be distngusshed by thewr
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conclusions can only be accepted wath all reserve since they do
not take mto account the degree of actvity of the ulcer, the
difference n the ages of the groups or the different degree of
physical activaty of the two groups at the time of the tests

The use of salne test meals for the i of slow gastnc emp
Patients having symptoms assoctated with very slow gastnie
emptying are often thought to have some mechantcal obstruc
tion to emptymg at the pylorus or at the stoma after gastrec
tomy The diagnosis 1s usuaily based on the history and an
X ray examination after a barium meal The possibility that
such slow emptying may result from a weak gastric musculature
or from an unduly active duodenal brake 1s also worth con
sideration A patient who had undergone gastrectomy com
plamned of discomfort after eating for some weeks and had a
considerable amount of barrum 1n his stomach six hours after a
barium meal The surgeon was of the opinion that he had made
the stoma too small Nevertheless this subject emptied 400 ml
mto his duod in twenty when he was gnen a
saline test meal and some days later his symptoms disappeared
His slow gastric emptying was presumably the result of an over
active mhibitory reflex

The influence of the viscostly of a test meal on gasine empiying

It might reasonably be asked whether the study of the emptymg
of test meals of very low viscosity 1s relevant to the emptying of
ordinary food which gives a more viscous gastric content How
ever a comparison of the emptying of test meals of sugar solu
tion and sugar solution thichened with pectin to give a viscosity
comparable to that of a thick motor oil showed that such a
change 1n wiscosity had no influence on gastric emptying or
secretion (Hunt 1954b)

STUDIES OF GASTRIC SECRETION
The 1mp of ewording
When measuring gastric s¢cretory responses it 1s important to
try to avoid contarmnation by secretions from the duodenum
mouth and oesophagus particularly m those mstances where the
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gives the values for the volumes leaving after test meals of
glucose and acid Pomts which fall high and to the left indicate
a powerful braking action m response to acd There 15 no
noticeable difference between the two groups mn the slowing of
gastric emptying produced by the acid

Normat Patlents with Patlents with
600 Subjects duodenal ulcer gastric ulcer

EY
[
Q

Valume of gastric contents in ml
a8
o
2]

o e e
50 00 50 [0Q 5Q Q0
grms sucrose/l

Fic 8 The volume of the gastric contents o mnutes after taking 750 m!
test meals contatning 0 35 and 100 g sucrose per litre (Hunt 1954a)

Figure 8 shows the results of simlar tests using sucrose to
activate the duodenal brake which also failed to show any
difference between patients with peptic ulcers and normal
students However there was 2 suggestion in the data that
normal persons emptied meals of water less quickly than did
the pattents with duodenal ulcers (Hunt 1954a)

From the unfimshed experiments described above 1t may be
tentatnely concluded that the indices of maxumal emptymng
power of the stomach and of the power of the osmotic brahe are
not noticeably different in a group of patients with the diagnoss
of duodenal ulcer from the indices found tn a group of medical
students There 15 a suggestion that there may be a difference
between the responses of the osmotic receptors of the duodenal
brake mechanisms of the two groups for test meals of water
which provide a relatively small stimulus to the receptors These
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1t 15 clear that the points lie closer to a curved hne than to the
straight hne requred by the two component hypothesis It
seems unlikely that this divergence from the straight line pre
dicted by the two-component hypothesis can be accounted for
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of chluride (Thre 1938) 1n gastric secretion
by contamination from extragastric sources for there 1s a stmular
divergence 1n the data of Gudiksen (1950) for fehne gastric
secretion which was collected without the possibility of con
tamination This curvalinear relationship between the concen
tration of acid and chlonde 1n gastric secretton has not recerved
much emphasis before except by Ihre (1938) (see also Hernz and
Obrink 1954) possibly because the data which were least open
to objection obtaned from experiments on dogs with gastnic
pouches did not cover a sufficiently wide range of acidities to
make the curvilinear relationship obvious There 15 further data
at vanance with the origmal two-component hypothests i some
work quoted m Table 3 by kind pernussion of Dr A Gilman
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rate of gastric secretion 1s low In such circumstances even a
small volume of these contamunants, which may all contan
brcarbonate on occasion, will sigraficantly alter the compos
ton of the recovered secretions This pomt makes 1t destrable to
apply powerful excitatory simuli to the gastric glands whenever
thus 15 feauble so as to munimize the effect of contamnation from
extragastric sources

Variaisons in the conceniration of 1norgare 1ons 1 gastric secretion
The varations in the concentration of acd and chlonde 1n
human gastric secretron collected by Thre {1938) are shown m
Figure g As the concentration of acid mises 50 does the concen
tratton of chlaride but to a very much less degree One hypo-
thesis set up by Hollander (1938) to account for these vanations
postulates that the gastric secretion 15 a nuxture of two parts

Tasve 2 The compostion of the hypothetical
parsetal coroponent and non parietal secretions

man
muhequivalents/]

Parietal Non paretal
H+160 CI170 Nat160 Ci~ 125
w1 T T W10 HeoSs

170 170 170 170

The parietal component 1s thought to 1ssue only from the paretal
cells but the non panetal secretions are a muxture of the mor-
ganic external products of all the other ty pes of cell of the gastric
mucosa both fundic and antral A composition suggested by
Fisher and Hunt (3950, for these two parts for man based on the
data of Ihre (1938) 15 shown m Table 2 Although the non

partetal secretions are assumed to have 2 virtually constant
composition thas 15 unlihely to be so under special conditions of
stmulation Ifvarying proportions of the two hypothetical com

ponents shown 1o Table 2 are mived a plot of the concentration
of chlonde agaust the concentriton of aerd i each muxture
will lie on the strarght hne shown m Figure g The fit of the
cxpcnmcntal points to the hne i Figure g 1s an ndhicrtton of the
success of the hypothesis 1 accounting for the data Howeser
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of the amounts of chloride and 1c1d m the secretion The rela
tionship shown 1n Tigure 1015 used to determine the volume of
partetal secretion i the data presented later 1n this lecture

V 5 798 H¢7 448N
(best fit plane through orligin}
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® /
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8 >
Histamine
70- Insultn
75 3] 150 150

Observed volume (mi)

Fic 10 Comparisons of calculated and observed volumes of
gastric juice (Fisher and Hunt 1950)

The two component hypothesis has an 1mportant conse
quence A neutral gastric jurce 15 one m which the parietal com
ponent 15 exactly neutrahzed by the non partetal secretions so
that a neutral gastric ymce does not correspond to zero parietal
activaty

‘The volumes of the hypothetical panetal component and non
parietal secretions 1n a sample of gastric juice can readily be
calculated from the amounts of acid and chlonde recovered
{Hunt 1g954a) The data so obtaned for the panetal component
are probably better indices of parietal activaty than the amounts
of acad recovered The data for non panetal secretions are to be
treated with reserve on theoretical grounds and are sometimes
found to be unrehable 1n practice because they are specially
subject to the mfluence of contamination by extragastric secre
tions However, provided these reservations are kept in mund the
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from his Ph D thesis (1931) It may be seen that at the begmn
ning of experiments 1n which the gastric secretion from Heiden
hain pouches 1n dogs was collected there was a considerable rse
1n the concentration of actd without any change 1n the concen
tration of chlonde These data are 1n harmony wath the ongmnal
Rosemann hypothesis (19o7) that the concentration of chloride
15 constant whilst the concentration of acid vares A modern

Tasre 3 Concentrations of acid and chlonde
in canine gastric quce (m equiv /1) (Gilman
1931)

Period Conc H* Conc CI™
1 1256 1704
2 1340 1640
3 1420 1648
4 1424 1652
5 1420 1642
1 968 1620
2 1212 1600
3 1340 1600
4 1310 1600

extenston of the Rosemann hypothests 1s gnen by Henz and
Obrink (1954) These data which do not fit 1n with the hypo
thesis that the gastric secretion may be considered as a mixture
of two components of virtually constant composition have been
presented m order that the hmutations of the working hypo
thests may be recogmized but such divergent data are un
common 1n the literature For the most part the two component
hypothests accounts reasonably well for the relationship be
tween the amounts of acid and chlonde secreted and the volume
of the secretion This may be seen i Figure 10 based on Thre s
data (1938) 1 which the measured volume of secretion 15 con
trasted with the volume calculated from the amounts of acrd and
chloride 1 the secretion by substituting 1n the relation

Volume = 5 798 {amount of acid)
+7 448 (amount of neutral chloride) expressed m m equiv

Some of the agrecment should howev er be recogmized as resulting
from the value for volume nevitably appearing in the calculation
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component as patients without ulcers The data of Kay from
Glasgow (Hunt and hay, 1954) show a similar difference be
tween the two groups for the dwrnal basal secretion of parietal
component In our present state of knowledge 1t 1s reasonable
to assume that 1n those pattents who have such gastric hyper
secretion 1t provides for a duodenal ulcer an unfavourable
environment which retards healing and 1t 1s therefore a matter
of some chimcal interest (Atkinson and Henley, 1955) It now
remains to frame and test some hypotheses which might account
for this hypersecretion under basal conditions

The mechanwsm of the regulation gastric secretion

The gastric secretory mechamsm may be considered to have the
three parts of a reflex arc (1) receptors of shmuli which ulta
mately activate the secretory cells of the mucosa (2) the pen
pheral effectors, e g the panietal cells and (3) the connexons,
etther nervous or hormonal, between the receptors and the
effectors When there 15 some quantitase abnormality of
secretion the fault may lie in the working of one or several of
these three parts Thus one type of analysis of the hypersecretion
of patients with duodenal ulcers can be resolved into deter
muming the degrees of reactivity of the receptors and effectors
an 1dea which s 1illustrated mn the following seres of figures
Figure 114 represents the postulated reactivity of these parts
of the reflex arc in a normal person A standard stmulus 1m
pinges on the receptor which fires one umt of shimulation to
the gastnc mucosa which forms one umt of secretton  Figure
11} shows an abnormal arc 1 which a doubly reactive recep
tor fires two umts of sumulation mn response to the standard
stimulus so that the secretory response 1s twice normal In 11c
the receptor 1s represented as normally reactive but the doubly
reactive mucosa now forms two units of secretion 1n response to
the standard stimulus Figure 114 shows a combination of a
doubly reactive receptor acting on a doubly reactive secretory
mechanism with the resulting 4 umts of secretion A normal
response from an abnormal mechamsm where the doubly
Teactuve receptor operates a half reactive mucosa 1s shown m
Figure 112
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concepts of partetal component and non panetal secrettons are
a convemence 1n thinking about gastne secretory actwaty
Moreover, when the hypothesis 15 superseded, data reported 1
terms of the parsetal and non panetal secretions can readily be
converted back mto amounts of actd and chlonde

An Anavyss or e Gastric HyeersecreTiov or Ace
BY Patments wiret Duopznar Urcer

The basal secretion

1t 1s now wadely agreed that under basal conditions the diurnal
and nocturnal secretion of acid by patients with duodenal ulcer
1s greater in amount than that of persons without duodenal
uleer

Tasre 4 The mean volumes of panetal component 1n the nocturnal

secresson of patients with and without duodenal ulcer (Levin Kirsner,
Pabmer and Butler 1948)

Subjeets Number of  Mean volumeof  Standard ervor
condition studies parietal com of mean
ponent (ml )
WITHOUT
duodenal ulcer 33 240 +22
WITH
ducdenal uteer 72 526 29

The majonty of workers who have measured basal secretion
have presented their data mn terms of the amounts of acd
recovered Reasons have been given above for thinking that the
amount of actd recovered may not be the best mdex of the
secretory actvity of the parietal cells so that in this presentation
the data of other workers have been transformed mnto volumes
of panetal secretion which 15 assumed for the moment to con
tan1Gom equv H*Jl and 170 m equv Cl-jl (Thompsonand
Vane 1953} A study of Thre s data (1958) has shown that these
values are applicable to the gastric secretion of patients with
pepuc ulcers (Hunt, 1951a)

Table 4 shows some data for nocturnal secretion taken from
the bterature It may be seen that as 2 group patents wath
duodenal ulcers secreted more than twice as much panetal
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patents with duodenal ulcer secreted about 30 per cent more
parietal component than the selected normal persons 1n respornse
1o a body weight dose of h (o 1 mgm 1 acd
phosphate/1o hg body weight) If the sole difference between
patients with duodenal ulcer and these normal persons lay 1n
the reactvity of the peripheral panetal secretory mechamsm it

Taste 5 Volumes of acid component secreted 1n response to
histarmune and insulm (Thre 1938 Hunt 1950a)

Patients with

Nomal TG dnc Duodenal
ulcers ulcers
Number of subjects 18 17 13
Histamine (ml ) 916 824 1196
Standard error of mean 471 +131 +131
Insulin (ml}) 1187 1027 1458

Standard error of mean +95 +147 +170

would be expected that the patients would secrete 30 per cent
more parietal component than these normal persons in response
to any standard stmulus Insulin which stimulates gastric
secretion via the vagus as a result of the action of hy poglycaema
on cephalic receptors was also used by Ihre 1n these two groups
of subjects Table 5 also shows that the patients with duodenal
ulcer actually secreted 23 per cent more parietal component
than the normal persons 1n response to a standard stumulus with
msulin but this figure 15 not significantly different from the
expected 30 per cent Thus these data of Ihre taken at therr face
value indicate that the hypersecretion of patients with duodenal
ulcer 1n response to msulin can be accounted for by the m
creased peripheral paretal reactivity demonstrated i the
response to histamine

This type of analysis would be more convincing if 1t were
possible to assess the maximal secretory power of the gastric
mucosa Thanks to the work of kay (1953) this 1s now possible

A test of maximal parietal secretory power
Large doses of histamune are novious but their effects can be
made tolerable by adequate doses of mepyramune maleate
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Fie 112 A normal arc
An arc with a doubly reactive receptor
¢ An arc with a doubly reactive mucosa
d An arc with a doubly reactive receptor and mucosa
¢ An arc with a doubly reactive receptor and a half reactive
mucosa

The assessment of parietal secretory power

The first question to be asked 1s, Does an abnormally high
secretory power of the gastric mucosa account for the hyper
secretion of duodenal ulcer? To answer this requires some test
which will give an index of parietal secretory power Histamune
seems to be a suttable stimulus for use 1n such a test since 1t acts
on the panetal cell even 1n a transplanted gastric pouch o
gastnic mucosa without Auerbach s plexus (Klein, 1932) Table
5 allows a comparison of the secretory responses of selected
normal young men with those of male patients with duodenal
ulcer based on the data of Thre (1938) It may be seen that the
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patients with duodenal ulcer secreted about 30 per cent more
panetal component than the selected normal persons 1n response
to a body weight dose of histamune (0 1 mgm histamune acid
phosphate/1o hg body weight) If the sole difference between
patients with duodenal ulcer and these normal persons lay 1n
the reactivity of the peripheral parietal secretory mechamsm 1t

TasLe 5 Volumes of acid component secreted 1n response to
histamimne and msulin (Thre 1938 Hunt 1950a)

Patients with

Nomal g tric  Duodenal
deers  ulcers
Number of subjects 18 7 13
Histamine (ml ) 916 824 16
Standard error ofmean  £71 %131 %131
Tosulin (ml ) i187  1oz7 1458

Standard error of mean 95 +147 +170

would be expected that the patients would secrete 30 per cent
more panetal component than these normal persons 1n response
to any standard stmulus Insubn which sttmulates gastric
secretion via the vagus as a result of the action of hypoglycaemia
on cephalic receptors, was also used by Ihre 1n these two groups
of subjects Table 5 also shows that the patients with duodenal
ulcer actually secreted 23 per cent more paretal component
than the normal persons in response to a standard simulus with
msulin but this figure 15 not sigmficantly different from the
expected 30 per cent Thus these data of Thre taken at therr face
value indicate that the hypersecretion of pattents with duodenal
ulcer m response to wsulin can be accounted for by the m
creased peripheral panetal reactivity demonstrated 1n the
response to histamuine

This type of analysis would be more convincing if 1t were
possible to assess the maximal secretory power of the gastric
mucosa Thanks to the work of Kay (1g53) this 15 now posstble

A test of masimal parietal secretory pouer
Large doses of histamine are noxious but their effects can be
made tolerable by adequate doses of mepyramine maleate
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(Anthisan) which do not block the stimulating action of hista
mune on the paretal cells In hay's augmented histamune test
he first collects the basal secretion and then determunes the
secretory response to a dose of histamine which 1s known to
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Fio 12 Gastric HCI output after histarune (¢ BW doses)
Repeated estimations in 12 patients Mgm /30 minutes (Kay 1953)

produce a maximal gastric secretory response 1n the presence of
a protecting dose of mepyramine maleate Figure 12 shows that
using this large dose of histamine on several occastons gives very
reproducible secretory responses This test was used to assess the
‘maximal’ secretory power of patients without duodenal ulcer
and of patients with duodenal ulcer It may be seen i Table 6
that 1 the patients with duodenal ulcer, who were candidates
for gastrectomy 1 Glasgow, the mean output of panetal com

ponent m 45 mnutes after 2 maximal dose of histamine was
135 ml as compared with 86 m! 1n the control subjects under
the same d There was therefore a ficantly n

creased maximal paretal secretory power 1n these patients
with duodenal ulcer These data of Kay probably give a better
index of the magmtude of the abnormality in patents with
duodenal ulcer than do those of Thre (1938) because the control
subjects of kay s data were of about the same age and weight as
the patients with duodenal ulcer, whereas Thre s data were for
selected young men Thus Figure 11¢ describes more or less
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quantitatively the state of the parietal secretory arc m patients
with duodenal ulcer The gastric responses to Jarge doses of
i are 1 for t but this does not neces

sanly mean that no higher rate of secretion 1s possible However,

Tazsre 6 Data on the secretion of parietal component by normal persons
and patients with duodenal ulcer {ml /30 mnt )

Male patients with duodenal
ulcer

Mate
norma] ———————————
persons No Moderate  Severe
stenosis stengdis stenosis
Number of persons 27 81 42 29
Mean basal secretion of
parietal component 157 338 460 398
Standard error of mean +17 +25 %53 +46
Mean maximal parietal re
sponse to hustam:ne 860 1353 1651 1604
Standard error of mean 196 +T1 497 %101
Mean weight (kg ) 608 585 580 530
Standard error of mean +18 £10 %11 +10
Mean age (years) 411 383 129 491
Standard error of mean +25 +10 %16 +14
Mean duration of symp
toms (years| — 131 150 172
Standard error of mean — 09 +13 +16

1t 15 dafficult to 1magme any set of conditions likely to evoke a
greater response, for not only 1s the shmulus to secretion large
but by aspirating the secretion the possibility of mhibitory
effects operating from the duodenum 1 minmmzed

The significance of the dose response relationshp for histamine
The hypothesis developed above suggests that a high maximal
response to histamne will be associated with a mucosa whichwill
give a hugh response to any form of stimulus bearing on the
parietal cells

It could be objected that patients with duodenal ulcer mght
have a number of panietal cells with a high threshold for stimu
lation which would respond to large doses of histamune but not
to stimuh of normal physiclogical quality If this were so the

high maximal panetal secretory power mn such patients might
2B
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(Antlusan) which do not block the stimulating action of hista
mne on the parietal cells In Kay’s augmented histamine test
he first collects the basal secretion and then determines the
secretory response to a dose of lustamine which 1s known to

F1c 12 Gastric HCI output after histamine (4 BW doses)
Repeated estimations in 12 patients Mgm /g0 mnutes (Kay 1953)

produce a maximal gastnic secretory response 1n the presence of
a protecting dose of mepyramine maleate Figure 12 shows that
using thus large dose of histamine on several occastons gives very
reproducible secretory responses This test was used to assess the
maximal secretory power of patients without duodenal ulcer
and of patients with duodenal ulcer It may be seen 1n Table 6
that 1n the patients with duodenal ulcer, who were candidates
for gastrectomy 1n Glasgow the mean output of paretal com

ponent 1 45 after a 1 dose of h was
135 ml as compared with 86 ml 1n the control subjects under
the same conditions There was therefore a sigmficantly n

creased maxmmal parietal secretory power in these patients
with duodenal ulcer These data of kay probably give a better
mdex of the magmtude of the abnormality in patients with
duodenal ulcer than do those of Thre (1938) because the control
subjects of hay s data were of about the same age and weight as

the patients with duodenal ulcer, whereas Ihre s data were for
selected young men Thus Figure 110 describes more or less
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out of six trials 1f there were 1n fact no difference between the
two groups 1n this respect These figures suggest that the m
creased diurnal basal secretion wn patients with duodenal ulcer
can be almost wholly accounted for on the assumption that a

Tarer 7 Percentage of the maximal secretory power active 1 basal
secretion

Male patsents with duodenal ulcer
Male

normal  No  Moderate Severe Al
persons stenosis  stenowis  stenosis

Mean ratio

Basalpanetal secretion x 100
Maimnal patetal response
to histanune

224 256 267 254 259

Standard error of mean
Tatio +22 *13 420 423 2095

normal degree of stimulation 1s bearing on a peripheral effector
of nearly twice the normal power It thus becomes unnecessary
1o postulate that the pathways mn the vagus mediating the
cephalic phase of secretton are overactive Those who favour
this concept of vagal overactivity can pomt out that the noc

turnal basal secretion 1n patients with duodenal ulcers 1s much
reduced by vagotomy and that the basal secretion must have
been the result of actiity m vagal secretory fibres Table 8
shows some data denved from a publication by Dragstedt
(1952) which allow the volume of parietal component recovered
during the mght to be calculated It 1s clear that after vagotomy
the recovery fell by about 67 per cent However data from the
same group of worhers show that the secretory response to hista

mne fell by 75 per cent after vagotomy Assumng that the
change i the response to histamine 15 proportional to the
change 1n the reactivity of the panetal secretory mechamsm

the actual fall m the basal output of partetal component was
slightly less than would be expected had the stimulus bearing on
the parictal cells remawmed unchanged I{1t were permussible to
follow this argument to 1ts conclusion 1t would seem that no

vagal secretory as distinct from trophie fibres are active in
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not account for therr gh basal secretion of aad However,
examunaton of the relation betwceen the percentage of the
maxumal secretory power activated by a given dose of hista
rune i normal persons and patents with duodenal ulcers

3
@
13

@
[*]

205 e Normal subjects mean curve -
ﬂ #Pattents with duodenal ulcers
mega Curve —--

Percentage of maximal purietol response

Dose of Histamine (Arbitrary units)

Fic 13 Relation between dose of hustamine and panietal response
(Huny and hay 195¢)

guen n Fgure 13 shows that this abjection cannot be sustained
ance the mean curves for five pauents without duodenal nlcer
and five patients with duodenal ulcer are almost sdentical

The proportson of the maximal secrelory pouer aclice tnder basal
conditions

Although the maximal panctal response to histanine may not
be the true maximal parietal secretory power the response may
be assumed to provide 1 useful mndex of the maximum It now
becomes possible to ask a new question What percentage of the
maximal secretory power 15 active under basal conditions m
patients without duadenal ulcer and wath duodenal
ulcer® Table 7 shous that 22 per cent of the maximal capaety
1s active 1 normal persons and 26 per cent 1 patients with
duodenal uicer Such a difference would anse by chance ance
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found These results can be accounted for by supposing that
stenosis will 1ncrease gastric distenston which 1s known to be a
stimulus to secretion (Hunt and Macdonald 1952, Macdonald
and Spurrell, 1953) and that the increased panetal secretory
power corresponds to a work hyperplasia of the paretal cells
There 1s some evidence that work hyperplasia can be produced
i the stomach for Fnedman (1g953) found that the weight of
the stomach 1ncreased 1n mice when the bulk of their diet was
mcreased by undigestible matenal, and Cox and Barnes {1945)
reported an increase 1n the number of parietal cells i guinea
pigs gven injections of histamine 1n beeswax for three weeks
Ttus has been confirmed 1n dogs by Tongen (1950)

There 1s evidence which suggests that variation in the panetal
responses to standard stimuli amongst normal subjects as well as
the difference between the responses of normal subjects and
patients with duodenal ulcer can be to a large extent accounted
for by the varymg panetal secretory power of different normal
subjects for the secretory responses to test meals to mnsulin and
to basal conditions are all correlated with the response to hista
mune (Hunt, 1g50b)

The wnkibstion of gastric secretron
The rate of paretal secretion at any moment depends upon the
balance between stmulation and inhibition bearng on the
mucosa Quantitative mtersubject comparisons of the secretory
inhibition produced by standard sumul: are therefore essential
for understanding ths balance

The two tests which have most convincingly brought out the
difference between patients with duodenal ulcer and normal
persons were the augmented histamine test of hay and measure
ments of basal secretion both of which reflect mainly the
increased peripheral reactivity Unpublished studies of the sec
retory responses to salme test meals at Guy s Hospital show that
the parietal secretory response 1s about twice as great 1n patients
with duodenal ulcer as 1t 1s 1 normal persons The mean
amount of 2c1d secreted inresponse toa 750 ml saline mealoften
munutes duration by a group of twenty seven medical students
was 26 m equv (SE of mean 4+ 0 3) as compared with
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basal secretion m patients with duodenal ulcer had such fibres
been actve the fall in the output of paretal secretion would
have been more than the 75 per cent which can be accounted
for on the basis of the reduction i penpheral reactivity as
assessed with histanune

Tantz 8 The mean volumes of parietal component secreted i response to

basal eonditions and 1 response to hustammne before and after vagotomy
{Dragstedt 1952 Qberhelman and Dragstedt 1948}

Vol of parictal Reduction

Number of Condition component {ml ) after
patients basal secretion vagotomy
per 12 hours
135 Duodenal ulcer 514
Pprevagetomy
706 Duodenal ulcer 170 67%
postvagotomy
Secretion stimulated by histamune
18 Peptie ulcer 185
prevagatomy
18 Peptic ulcer 47 kiad
posthagotomy

Tt seems probable at the moment that the increased ‘maximal
paretal secretory power found 1n patients with duodenal ulcers
1 the result of an increased number of panetal cells m the
gastric mucosa of such patients, for Cox {1952) has found that
male pattents with duodenal ulcer have 75 per cent more
panietal cells than male patients without ulcer, whilst Kays
figures show that such patients have a maximal parietal secre
tary power 72 per cent greater than normal persons The factors
which detersune the numnber and reactivity of the panetal cells
i the gastric mucosa appear to be of fundamental importance
for the understanchng of the hypersecretion of panetal com
ponent by patients with duodenal uleer

There are probably a number of mfluences regulating the
panetal secretory power In the analysis of Hunt and Kay
(1954) 1t was found that amongst pattents with pyloric stenosis
at the time of their gastrectomy the maumal panetal secretory
power creased with the duration of the dyspepsia whereas in
the other patients without stenoss no such correlation was
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The wnkibitron of secretion by the acrd tn the gastric contents
Dunng the augmented histamine test the whole of the gastric
secretion 1s withdrawn so that there can be no possibility of the
secreted acid acting on receptors which might mhibit the gastric
secretory response On the other hand when a test meal 1s used
as a sumulus the greater the secretion of acid the more acidic
‘will be the gastric contents and the greater will be the proba
bility of the mhibition of secretion by the action of the gastric
contents on duodenal and possibly antral receptors (Wood
ward Lyon Landor and Dragstedt 1954) Shay (1944) has
suggested that the hypersecretion of acid by patients with duo
denal ulcer depends upon the fallure of the duodenal mechan
15m to 1nhibit secretion because s threshold 1s rased It was
therefore decided to determme the response to the addition of
acid to a test meal given to normal students and to patients with
duodenal ulcer

The choice of the composition of the control test meal in
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525m equn (S E of mean 41 0) secreted by eleven patients
with the diagnosss of duodenal ulcer The data are not ex
pressed n terms of parietal component because the meals con
tamed large amounts of chloride which makes the estumation of
panetal component less reltable than usual This particular set
of data has been chosen because there 15 presumably a mimmal
possibility of the inhuibition of secretson by the gastric contents
acting on duodenal receptors since the meaf stself probably has
httle mhubttory action and i ten minutes the acidity of the
gastnc contents does not reich levels which are thought to acts
vate the duodenal and possibly the antral receptor mechamsms
which wmhtbit secrettion {Woodward, Lyon Landor and Drag
stedt, 1954) The same two groups of subjects received 750 m!
test meals contatmng 100 g glucosefl, which left the stomach
much maore slowly than the salne meal so that a digestne
pertod of thirty minues was practicable The mean responses
were 34 4 ml (S E of mean +3 4) of paretal component for
the medical students and B2 ml (S E of mean 49 8) for the
eleven patients with the diagnosis of duodenal ulcer From these
data it appears that whether or not the test conditions activate
mbitory receptors the mean total response in these patients
with duodenal uluers 15 about twice that in normal students a
finding which could be accounted for on the basis that such
patients have as a group about twice as many panetal cells as
these normal subjects

There 15 & further possibility that if patients wath duodenal
ulcers have a relatiely weak osmotic brake restraimng secre
tion, 1t mught only be detected by a more senmtne test In
Figure 14 the amount of acid secreted 1n response 1o the saline
meal m ten munutes has been plotted against the amount
secreted 1n thirty munutes fter the meal of glucose solution The
sabine meal presumably activates the imhabitory mechamsm to 2
nummal degree whilst the glucose solution 15 2 powerful actt
vator of the mechamism Tt may be seen m Figure 14 that the
ponts for patents with duodenal ulcer are freely intermixed
with those for the medical students so that presumably the
csmotic brake on sceretion 15 of about equal power m the
pattents with duodenal ulcer wd the medical students
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Concluston

The possibility that a igh gastric secretion 1n normal persons
and 1 patients with duodenal ulcer may be accounted for by
special features 1n sezeral parts of the regulating mechamsm 1s
worth consideration The hypersecretion which occurs 1n some
patients with duodenal ulcers could then be regarded as an
extenston of one end of the normal range rather as patients with
Iugh blood pressure of unknown ongin may be regarded as pro

viding an extension of the normal range of blood pressure wath

out bemng m any quahtative way different from persons with
lower blood pressures {Miall and Oldham 1955) Such a hypo

thesis allows for the interaction of hereditary and environmental
factors for 1t 15 known that very remarkable changes 1n gastric
secretion may accompany change n the circumstances of hfe
(Hunt, 1951b)

Sunary

To give a sumple probably unduly simple summary of the
abnormalities of gastric secretion 1n patients with duodenal
ulcer 1t may be said that the mean panetal secretory power 1s
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which the acid must be incorporated 1s important i mterpreting
the results Most sttmuli which inhibit gastric secretion stmul
taneously slow gastric emptying But slowing of gastric emptying
gives an mcreased distension stimulus to the stomach so that the
mhibitory action of the meal may be more than counter
balanced by the mcreased stunulus to secretion Such a relation
ship betw een the inhibitory and stimulatory effect of increasing
concentrations of sucrose has been found 1n two normal subjects
(Hunt, 1954a) These points were borne 1 mind when 1t was
decided to use test meals contammng 100 g glucose/l and
100 g glucose plus 20 m equv HCI/l to determune the effect
of acid m 2 test meal on the resulting gastric secretion It was
anticrpated that the addition of acid to a glucose solutton would
make little difference to the rate of emptymng with the result
that the stimulus to secretion would be substantially unchanged

Figure 15 shows on the ordinate the volume of panetal com
ponent secreted 1n response to the meal of glucose solution
(100 g /1) and on the abscissa the amount of parietal component
secreted 1n response to 2 meal of the same solution with 20 m
equiv HCI added per htre of meal It1s clear that the data for
normal persons and patients with duodenal ulcer are freely
mtermixed and that there 15 no noticeable difference between
the two groups Since there are approximately twice as many
powmts for subjects showmg inhition of parietal secretion as
there are for persons showing no mhibstton 1t 1s clear that 2o m
equiv HClfl 15 a suprathreshold stimulus for the mnhibitory
mechanism However 1n one patient with duodenal ulcer with
marked hypersecretion the addition of acid to the meal was
followed by an ncrease 1n secretion of panietal component

In general the greateras the secretory response of the stomach,
the more readily 1s 1t mhibited by such a stimulus as high con
centrations of sucrose (Hunt Macdonald and Spurrell 1951 )
The finding that mn the two patients mentioned above the addi
ton of 2o m equv HCY of meal farled to inhubit secretion 13
therefore of some interest It confirms the hypothesis of Shay
(1944) with the implication that failure of autoregulation of
gastric secretion 1s 2 possible cause of hypersecretion but not the
sole cause
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Conelusion

The possibility that a high gastnc secretion 1 normal persons
and n pattents with duodenal ulcer may be accounted for by
special features m several parts of the regulating mechamsm 1s
worth consideration The hypersecretion which occurs i some
patienis with duodenal ulcers could then be regarded as an
extension of one end of the normal range rather as patients wath
hugh blood pressure of unknown ongin may be regarded as pro

viding an extension of the normal range, of blood pressure wath

out bemng 1n any qualitative way different from persons wath
lower blood pressures (Miall and Oldham 1955) Such a hypo-
thesss allows for the interaction of hereditary and environmental
factors for 1t 15 known that very remarkable changes 1n gastric
secretion may accompany change m the circumstances of hfe
(Hunt 1951b)

Sumstary

To gve a simple, probably unduly simple summary of the
abnormalities of gastnic secretion 1n patients with duodenal

ulcer 1t may be said that the mean paretal secretory power 15
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about double that of normal persons and this can account for the
observed hypersecretion under basal conditions and after stimu
lation wath test meals

In some patients there 1s 1 addition a failure of the auto-
regulation of gastric secretton as shown by Shay
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The Treatment of Hepatic Coma

J F STOKES

of unpredictable and sp ous recoyery, these two
facts make 1t extremely difficult to yudge the effect of
treatment and gise rse to contradictory and confusing reports
The poswon 15 stull worsened by Inck of precwion n the defim
tion of hepatic coma’ various Jinds of coma plus jaundice or
coma plus enlarged hiver may be collected together m anattempt
to provide a sexies of cases on which the effects of treatment may
be judged, and the fact that severs electrolyte disturbance and
cercbral festations of th defi y are not uncom
mon in crrhotics may be overlooked Recently too, the chinical
pattern of illness produced by viral nfection has become less
clear cut this mfluences the problem i that coma due to
encephalomyehitis may be present together with chmcal and
biochenucal evidence of impared hver function Compazson
between series 15 further comphicated by the fact that hepatic
coma 1s notortously more difficult to mfluence when 1t occurs
assactatian with acute hver disease than witk cirrhosis
The forty five cases Miller and I reported in 1947 (Stokes and
Miller 1947) were all i coma as a result of acute hepatits
caused by a particulardy virulent virus All but one of these died
but they cannot be used a5 a yardstich by which to measure the
progress we have made 1n treatment since any current senes 18
hkely to mnclude a high proportion of comatose currhotics,
whose state asweshallsee certain temporary modsfications can

be made
Though hepatc coma seems at first sight an unprorusing

meuc coma s not a common condation and s capable
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subject to discuss here, there 1s no doubt that our understanding
of the conditton hns increased 1n the last decade and, encour
aged by the behef that these lectures are designed to provoke
rather than mstruct, I want to use this opportunity to see what
can be learned from forty seven cases of hepatic coma which
were observed at University College Hospital or 1n my private
practice between 1948 and 1955 The matenal from which I am
argutng 1s shown 1n Tables 1 and 2

‘Tasre 1 Hepatic coma 1948-55

Cases Died  Recovered
Acute hepatitis 8 8 0
Subacute hepatitis 8 8 [
Cirrhosis 31 28 3

TasLe 2 Cirrhosss in hepatic coma 1948-55

Cases Died  Recovered

Alcohohic 11 10 1
Cause obscure 10 9 1
Post hepatitic 6 5 1
Ulcerative colitis 2 2 [+
Bihary 1 1 0
Haemochromatosis 1 1 0

It will be seen that we have had no striking success 1 saving
these people s Ines but I should say that among the group of
thirty one arrhotics we can add mine episodes of coma occurring
1n eight patients between one and twenty two months before
death, making a total of twelve attacks of coma followed by
recovery either spontaneous or consequential to treatment I
would emphasize that these all occurred i curhotic patients
and were preceded by gastro intestinal haemorrhage 1n four
mstances No case of acute hepatitis survived coma

The position 1n regard to treatment at the beginming of this
series of cases was that I was convinced of two things 1n the light
of experience of hepatic coma 1n Burma Firstly, I was con
vinced of the danger of giving normal doses of morphine or
barbiturates to patients m the active and sometimes violent
phase of coma liver failure allows of the continued actron of
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these drugs which remam unchanged i the body ussues and
may tip the balance agamst the patient by prolonging coma and
depressing resparation Paraldehyde is the only safe drug to use
if the violence of coma interferes with treatment Secondly, 1
was convinced of the value of parenteral vitamun K, which
yught imit haemorrhage not only mto the gut but also inte the
Liver atself and so prevent further hepatocellular damage, gastro-
intestinal haemorrhage 1, as we shall see, of importance m the
comatose curhotie, while bleeding mnto the hiver is of greater
q n cases of ful hepatiti

Proveiv anp AsproNia

The value of protesm treatment, however, seemed to be question
able Enthusiasm demved from occasonal Sunday mormng
feeding of Himsworth s rats was modified by awareness of the
syndrome of meat intoxication wn dogs I feel sure 1n retrospect,
that uncertamty on this pownt brought about the deaths of two
of my patients who were fed protemn vigorously as soon as they
emerged from coma and had to lapse back into unconsciousness
before they could escape the deletersons effects of treatment

The present position of protemn i the therapy of hepatc
coma 1s clear It must be avorded The forced feeding of meat to
dogs with an Eck fistula has been known since 18gg {Hahn
Massen, Nenck: and Pavlov) to produce neurological damage,
and varymg explanations have been offered to account for this
{Magnus Alsleben, 1920, Fuchs 1921 Svec and Freeman
1949) Burchi xn 1927 observed high blood ammoma levels m
arrhoss and van Caulaert and Desiller {1932) and Fuld
(1933} found that ammonium salts were capable of producing
coma and hugh blood levels i cirthoties Here the matter rested
until 1952 when mterest was reanakened by Philhps Schwarz,
Gabuzda and Davidson reporting the production of hepatic
coma m cirrhotics by feeding various nitrogenous substances
Since then different degrees of neurological disorder from full
coma through episodic stupor to spasticsty 1nd tremor have
been repeatedly brought aboutin some cirrhotics by feeding high
protendiets by giving ammontum saltsor jon exchange resins 1n
the ammomun phase {Gabuzda Phatlips and Davidson, 1952}
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These findings have been confirmed 1n thus series They pro
wide difficalties 1n treating ascitic and drabetic patents These
can be overcome easily 1n the former by avoiding ammonium
contaiung medicines  but the adjustment of the protein carbo
hydrate balance of the diet in haemochromatosis 1s awkward on
account of the msulin resistance 5o often encountered

These neurological changes have been correlated with high
levels of ammonua 1n the systemic blood (Riddell, hopple and
McDermott 1954 McDermott, Adams and Riddell 1g55), and
the view that these levels are achieved by direct access of
ammonia from the gut to the systemic veins via a network of
venous collateral channels developed in response to portal hyper
tenston (Sherlock, Summershall, White and Phear, 1954) receives
support from two observations, first the appearance of coma and
ncrease in blood ammoma as a result of porta caval shunt opera
tions and second the demonstration of hugh blood ammont
levels mn curhotics whose liver function 1s reasonably good

There 1s 2 paucity of observations on ammoma levels i acute
hepatits Jark (1936) reports them as normal, but he was not
dealing with comatose cases and one of Riddell and McDer
mott s (1954) cases in coma as a result of acute hepatius, had a
distinctly high level and this can only have been the result of
hepatocellular farlure

Theres however a certam lack of correlation between blood
ammomna levels and coma n some cases (Singh, Barclay and
Cooke 1954) Though most patients in coma will usually show
a lugh reading Summerskill (1955) found two out of twenty
mine cases with normal levels and Eiseman (discussing McDer
mott, Adams and Riddell 1954) found normal levels n about
half his cases of hepatic coma

Co may be too 1n the face of blood
ammonea levels which 1n another person would be assocrated
with deep coma 1n this context however 1t 1s difficult to avord
comparison with uraema m which the level of consciousness
depends more on the speed of accumulation of urea in the
blood than on the absolute reading

Those who are farihar with the recent vicissitudes of Pro
fessor Quatermass s associates will have realized the popular
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appeal of ammona as a sub e capable of producing neuro-

psychologieal disorder, and the ammoma story as a whele
carries some conviction, though 1 do not thuwk at can provide a
complete explanation of hepatic coma It bears on treatment
not only 1 the prophylaxss of coma by grving a low protemn diet
and avoiding am ¢« g med n patients with
a dangerously low reserve of iver function, but also 1n the treat
ment of established coma when this has been preaputated by
gastro intestinal haemorrhage Ths, of course, only occurs
cirrhotics, as opposed to patients with acute hepatitss, and m
this serzes haemorrhage shortly preceded coma in mineteen
nstances m the thirty-one curhotics

Haremorruace

I want to bring out three pomts i relation to haemorrhage s
cirrhosss Figure 1 shows the interval elapsing between haemor
rhage and the anset of coma As can be seen, we have less than
48 hours 1n most cases 1 which to take effective prophylactie
action against coma

The next two figures show the mterval 1n time between the
enset of haemorrhage and death I have had to separate
Figure 2, which comprises cases who have survived haemorrhage
for many months from Figure 3, constructed from those who
died shortly after hacmorrhage for the sake of clantyy Figure 2
shows that many of these arrhotics sustained substantial bleed
mng from oesaphageal varices up to a surpnsingly short time
before death without showing abnormal neurological signs It
shows that gastro intestinal haemorrhage 15 not so dangerous i
hver function 1s not too far impared But st 13 posuble that
repeated or prolonged bleeding progressnely reduces hepatic
function m these cases and we must not neglect ths aspect of the
effects of haemorrhage

It 15 not uncommon to find a cirrhotie surviving a run of
haemorrhages over a year or two and succumbing to a final
Bleed which ss the first one to be followed by coma It worth
while recalling that Rappaport, Borowy 1nd Lotto {(1952) con
cluded that hepatic anoxa was the basis of the expenimental
sschaemic coma they induced in dogs
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Figure 3 shows that once haemorrhage has produced coma,
the prognosis 1s grave Though haemorrhage and 1ts effects
eventually overcame these patients, death occurred more com
monly from coma than from exsangunation In addition to

10p—

CASES

1 i ' l I —_
2 4 6 8 10 12

DAY S
Fro 1 Interval between occurrence of bacmorrhage and
onset of coma 11 nineteen cirrhotics

transfusion therefore 1t 1s rattonal to empty the gut of blood
as far as possible after a haemorrhage Colomic washouts are
harmless enough and purgation may be tolerated even by
patients as 1ll as these but emptying the stomach entails passing
a tube past the bleeding pomt and this may aggravate the
haemorrhage The Sengstalen tube has been devised to stop
bleeding by compression of oesophageal and gastnic varices
between 1nflated bags but 1t 1s difficult to handle 1 sem
comatose patients and 1ts advantages when 1n position may be
outweighed by the increase 1n blood loss attendant on 1ts effec~
twe passage Oral thrombmn has been recommended for the
2a
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control of oesophageal oozing (Daly, 1947) but, n my expen
ence, has not been helpfut

The capacity of haemorrhage from oesophageal varces to
mztrate coma and the usual fatality of the coma when 1t occurs

COMA
NO COMA

10

CASES

14 58 912 1316 1720 224 2528 29-32 33~36
MONTHS

Fio 2 Interval betwesn haemorrhage and death
i sixteen aurrhotics

underline the importance of prophylactic measures agunst
recurrent bleeding Shunt operations which mvolve the openmg
up of large new portal systemic channels are not wholly to the
advantage of the patient since they increase the dangers of what
Sherlock has called portal systeric encephalopathy The rdeal
operanon for the prevention of bleeding should obltterate
hished phageal varices with pefing up new anas

The of var by sclerosing flnds as
suggested by Crafoord and Frencker (1939} and as carsied out
by Macheth (1955) or better still, drect hgation of submucosal
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vens as practised by Phemuster and Humphreys (1947), Allison
(1950) and Wooller (1g955) both come near to satisfying these
requirements and are rational manaeuvres even if ther tem

porary effect implies the need for repeated surgical attacks The

10
COMA
NO COMA
ok
6
CASES
4
2
PSS R VY TN S
2 4 6 8 10 12

DAY S
Fio 3 Interval between haemorrhage and death
1 twenty three arrhotics

portal pressure 1s unafiected or even raised by these procedures
but the theoretrcal fear of precipitating or increasing ascites does
not seem to be justified by events and, as 15 well known many

other factors are more ymportant 1 deterrmmng the retention
of fluid 1n the pentoneal cavity

Gruramic Acio
The other way 1n which the ammoma story bears on the treat
ment of hepatic coma 15 1n 1ts metabolic relations with glutamie
aad Krebs (1935) 1n a discussion of the metabohsm of amino
acids states that glutamne can be synthesized from ammonia
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and glutamsc acad farrly fast in the presence of plenty of carbo
hydrate by ammal bramn shees, Weil Matherbe (1950} 15 of the
opuon that gl acid plays a pre t role 1 an enzyme
system designed for the removal of intracellular ammonia

Walshe (rg5r), m discussing the pathogenesis of hepatic
coma, suggests that glutamic acid metabolism 1 the bram may
be interfered wath, and the binding action of gl
acid imparred He also supposes that the reaction glutamic acd
“oralpha ketoglutanse acid T ipyruvic acd may be upset,
and 1t may be significant that both these latter substances are
known to be found 1n the blood in excess 1n hepatic coma
{Watson, 1g50, Neefe, 1950, Amatuzio and Nesbitt, 1550, and
Butt, 1954} The precise meanng of these changes 1s not clear,
but 3t would appear that the catric acid cycle 13 upset i some
way (Bessman, Fazekos and Bessman, 1g54) and Walshe's sug
gestion that glutamic acd mught at least improve the ammoma
binding mechamsm in the brain seems a reasonable one

There 1s general agreement, however, that the results of treat
ment of coma mn acute hepatitis wath this substance are dis
apposating Walshe lnmself (1955) now subscribes to this view
Three patients m hepatic coma resulting from acute hepatits
n this series recened glutamic acid and derived mo benefit
from 1t

Its cffect 1n eirrhoties can only be properly assessed n those
cases who have gone into coma withont a preceding haemor
rhage or i whose cases no active steps have been taken to
remove blood from the gut which m 1tself mught be enough to
lighten coma These critena are only satsfied by thirteen cases
in this series In these there was definite 1mprovement 1 aight,
no ¢ffect 1n three and doubtful benefit in two Seven out of the
eght who 1mproved subsequently died within a week or two
and glutarmc acid firled to control thew final coma the sur-
vivor 15 stift enjoying a normal level of consciousness one year
after recovery These figures suggest that there 35 a case to be
made out for gaving glutarme acd to comatose cirthotics even
though the benefit it may confer 1s only likely to be temporary
and 1t 1 evidently not the answer to the whole metabohe dis
turbance present
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Forror Hepamis
When we look around for consistent metabolic features of
hepatic coma other than raised blood ammoma levels we can
not fail to be struck by hepatic foetor Recently Challenger and
Walshe (1955a) have 1solated methyl mercaptan from the unine
of a patient with marked oral and unnary foetor, and they
behevelthat foetor hepatss 1s caused by ehmination from the
body of this sub dimethylsulphide or dimethyl disulphide
both of which might be formed in the body from methyl mer-
captan The pharmacology of methyl mercaptan, CH,SH, 1s
httle known but Challenger and Walshe (1955b) suggest that
1t may be toxic by virtue of 1ts close structural relationship to
hydrogen sulphide, HSH, and to methyl alcohol CH,OH
They postulate methiomne as a possible source of mercaptan
and note the accumulation of methiontne m the blood 1n hepatic
coma due to farlure of transmethylation functions of the Liver
But mercaptans are known to be present in the gut and 1t seems
possible that they mught accumulate 1 the same way as
ammonta I mention this because I have at times wondered
whether foetor 1s more often present 1n the coma of acute
hepatitis as opposed to that of cirrhosis and that it nught indicate
the presence of a product of autolysis of Liver cells rather than an
accumulation of a breakdown product from the gut In trymng
to decide this point 1n retrospect I do not find my Burmese
records particularly helpful, 1n the Orient one s olfactory appa
ratus 15 mercifully subject to the physiological prinaiple of
fatigue and I can draw no conclustons The facts that foetor 15
not present mn cases of cirrhosis in normal consciousness, even
i the face of a big collateral circulation and the persistence of
foetor 1n patients who have recened nothing by mouth for as
long as ten days argue that 1t might be associated with hepato
cellular autolysis But 1n this senies foetor was noted 1n roughly
equal proportions 1n the two groups four out of eight 1 acute
hepanis and thirteen out of thirty one m cirrhones It 1s
striking that clinically 1dentical states of coma may be found 1n
assocration with hivers whose histology varies between the wide
spread destruchon and lack of recognizable liver tissue so
charactenstic of acute fulmmant hepatitis and the regeneration
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nodules of the curhotic, 1 which the hver cells are sur
prstngly well preserved It does not seem reasonable to blame
products of their autolysss for foetor or for coma

Expeniments on muce at the Toucology Research Ut car
ned out by Dr Bamnes (Walshe, personal commurucation)
suggest that methyl mercaptan rmght be concerned m the pro
duction of uncansciousness 1n man m the concentrations reason
ably anticipated 1n hepatic coma, but that dimethyl sulphide
and dimethy! disulphide can be exculpated 1n this context The
importance of sulphur metabolism 1n the production of coma s
not yet clear, but 1ts consideration has not so far resulted 1 any
therapeutic advance

Tasre 3 Composition of facces

Water
Endogenous fat

cus
gpxthehal cells
sgestive ¢ o5

Bile s'.ermd‘:zym

Inorgamicsalts of Ca Mg Fe Cu

Micro-organisms

Acent lactie butyne and other orgamc acuds from
CHO fermentation

Tyramine h ;| and p by
bacterial decarboxylatron of ammo acds

Indole and skatole by partial degradation of tryptophane

0O, CH, H, NH, phenols and mercaptans all

by bactenal action

In my view the answer to hepatic coma lies 1n the gut We
have to remember thatstools of a sort are passed even by starving
patients and Table g will remund you of thewr composstion

Somewhere n this hst 1t seems we should find something
sigmficant Cooke (1955) for instance finds that certain ndoles
are present In increased quantities w the stools of patents
suffering from rdiopathuc steatorrhoea 1 two cases he noticed
neurological signs simular to those found in hepatic coma and
1n one of these cases no hver damage was demonstrated

Tt will be observed that bactena are at workin the production
of many of these substances Members of the tetracychne group
of antibotics have been recommended 1n the treatment of
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hepatic coma 1n the hope of suppressing or altering some of the
metabolic processes carried out 1n the intestine These drugs
have not been given consistently in this seres and I cannot
comment on their usefulness We should remember that the
tetracychines can produce troublesome diarrhoea and this may
aggravate the low serum potasstum which 1s not infrequently
present 1n hepatic coma

Mention must be made here of the views of Gould (1954,
1955) who claims that high dosage intravenous medication with
muxed vitamns might be expected to mfluence hepatic coma, as
well as many other states of impaired consciousness, by improv
ng the intracellular metabolism 1n the brain Though I beheve
that this treatment 1s of benefit to confused alcoholics, I have no
experience of 1t 1n hepanc coma

Grucose

Bram cells require not only oxygen but glucose, and 1t seems
reasonable to give large quantities of glucose to patients m
hepanc coma not only to help to form the glycogen necessary
for the proper reconstruction of liver tissue (Jones, 1936 Foulk,
Butt, Stauffer Baggenstoss and Gross 1955) but also to help
bram cells carry out their normal metabolic processes including
the binding of ammomna

At the same tme glucose will reduce endogenous protemn
breakdawn which 1n tself may throw further work on the liver
Schoenhermer (1g42) has studied the fate of amino acids m the
Lver with the aid of heavy nitrogen and deuterrum and has
shown that they may follow at least four separate lines of intra
hepatic metabohism all of which involve energy Any man
ccuvre which reduces the amino acid level mn the blood 1s
Justified by this argument alone apart from any possible toxic
effects of raised blood amino acids on the bramn It has been
suggested too (Rappaport 1951) that the mfusion of a hyper
tomue solutron maght be helpful i reducing the cerebral oedema
somefimes found in hepatic coma There 15 no evidence that
hypoglycaemia 15 responsible for any fraction of naturally
occurring coma  though 1t may be relevant to some aspects of
experimentally produced coma i ammals Indeed the full
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picture of hepatic coma may be scen m haemochromatoss or
arrhotics with naidental diabetes with blood sugar lovels as
high as 300 mgm per cent, as occurred on three occasions
thss series Nevertheless, glucose remaimns the one food which can
be given to these patients with ympunty and 15 the cornerstone
of treatment Bollmn's (rgqg) observation that dogs grven
enough mtravenous glucose to keep the blood sugar level
between 200 and 300 mgm per cent for 36 hours produced
defimte bilirubinaenua and marked dye retention 1n the Iner
seems 16 have no counterpart in human medicine

Suce glucose may have to be given parenterafly for many
days 1t wise to gtve a concentrated 20 per cent solution so as
to avoxd 1atrogenic electrolyte disturbances of which the most
probable 15 overdosage with water Soduum deficiency 15 not
Iikely to occur m diffuse liver disease in the absence of ascites,
but the presence of hypokalaemza has been stressed by Artman
and Wise (1953) This demands the close watch on unnary
output and state of serum electrolytes that 1s accorded to any
patient unable to take food orally It may be necessary to gwve
potassium supplements There is 4 certamn danger i giving
p nto anntr drip if the flmd 15 beng debvered
mto a vemn close to the heart

If we give 20 per cent glucose solution mnte a superficial vem
the chances of its thrombosing are hgh clots are likely to form
even 1n the face of such factors as hypoprothrombinaemma and
thrombocytopaema which may be present, in ths sense o
advantage, 1 Iner fadure

So far, we have got round this difficalty by passing 2 poly
thene tube and delivering glucose mto a large vem, exther the
wfentor vena cava or one of the mnommate veins This tech
mque needs a certamn amount of practice and the tube has
become occluded by clot sometumes even when i the correct
positon Furthermore 1t carmes the nisk of mducing hyper
kal P ppl are being given unless
extremely close watch s kept on the rate ofinfusion

Pauents on systeruc cortisone treatment for any reason are
thought to have a low madence of phiebstis after intravenous
infusions This s presumably due to the capaaty of cortisone
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to suppress iflammatory reaction Thus has led us to a tral of
hydrocortisone added to the infused fluid given by ordmary
needle mto a superficial vein, 1n an attempt to circumvent the
difficulties of infuston by polythene tube to which I have just
referred We have used 10 mgm hydrocortisone per htre of
20 per cent glucose The early results have been encouraging i
that our last three cases of hepatic coma treated in this way have
failed to show any macroscopic or rcroscopic evidence of
venous thrombosis or inflammation when autopsy studies, as
usual, became available Dr Polak whose 1dea this was, 13
publishing details of these cases as a preltminary communication
and a larger scale tral of the method 1s under way

FURTHER LmNEs OF INVESTIGATION

Before I finssh, I would hke to take a look at the possible angles
from which further knowledge of hepatic comn may be gamed,
25 this 15 an essential prelude to any advance in treatment

If we consider first what type of case to study, 1t 1s necessary
to clanfy what we mean by hepatic coma It 1s 1mportant to
exclude cases who may be 1n coma as a result of gross electrolyte
disturbance or the effect of alcohol erther direct or through con
ditioned vitamun deficiency These factors are likely to operate
m cirrhotics, and must be carefully assessed In practice we have
to study cirrhotics, since cirrhosis 1s 50 much commener than
fulmnant viral hepatitis

It 15 1nteresting to speculate, for nstance, how far aleohol
may have influenced the histologrcal findings 1n the brans of the
patients examuned by Adams and Foley (1953) Nearly all the
cases they studied were currhotics, cirrhotics 1n America are
nearly all alcoholic and the proportion of ethyl alcohol con
sumed 1s probably lower than in this country This gives us a
better chance of getting the answer here where we have a
higher proportion of post hepatiic cirrhosis or curhosis of
obscure aetiology than mn the Umted States and our alcoholic
cirhosis 15 more purely ethylic

It seems, too, that we might advance by studying those cases
of steatorrhoea 1n which some of the neurological accompam
ments of hepatic coma have been observed It 15 posstble that
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investigation of substances such as indoles, which are known to
be present i the gut, and which may be found m excess 1n the
urine of patients with steatorrhoea (Aterman, Boscott and
Couvke, 1953), may provide a clue as to what fractions of protein
breakdown other than ammonia play a part m the producton
of cama

Cooke {1955} also calls attention to the frequency of tremor
and confusion n the anovia of cor pulmonale These cases do
not show the pyramdal sgns which occur so commonly 1
hepatic coma (Stokes, Owen and Holmes, 1g45) and I do not
think they help us much i this context, but they do rase the
question as to whether the tremor seen m hver falure 15 a3
typical as has been made out I have sertous doubts on this
pomnt and I think at 15 a pity that the term ‘fap , previously
evocanve of nothing more significant than the activities of the
third of W 8 Gulbert's three kings of Chikeraboo should now
have acquired a specific hepatic connotation The tremor may
indicate no more than the effeets of anoxia m brain cells

Coma must ulumately depend on mterference with neurones
but I doubt whether deeper neuro hustological studies will
result i any dramatic advance m therapy It 15 only recently
that any remarkable changes have been found In 1952 Adams
and Foley, ustng special methods not eanly adapted to routme
hutological practice showed swollen and proliferated astro
cytes chiefly centred on the basal gangha, and occurtung mast
strikingly 1n the coma of curhosis as opposed to the coma of
acute hepatitis Astrocytes are feecing cefls and this suggests
that a breakdown of some enzyme systern may prevent neurones
from acceping food from them so that they swetl Whatever
toxic metzbolites produce coma they are, of course more likely
to be accumulated i the blood over a long penod of fime 1
cirrhotic cases and these histalogieal changes may be no more
than a reflection of the progressive mnability of neurones to
accept from ther donor astrocytes sometinng necessary for ther
internal metabohsm

Whatever you may thurh of the ethics of direct intraven
tricular 1njection of substances i man  there 15 no doubt
that Feldberg and Sherwood (19542 b) have produced some
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mnteresting results with the techmque they have devased, and they
recognize distinct behaviour patterns 1n ammals in response to
the intraventnicular myection of indwvidual drugs They find a
basic pattern of retching vormting salivation and tachypnoea
which 1s independent of what sub: 15 mjected

In additon however, acetyl chohine gives nse to stupor,
adrenaline results 1n a state resembling light sodium pento
barbitone anaesthesia, decamethomum produces twitching and
spasticaity while banthine results 1n motor mcoordination Thas
line of attack opens up a new avenue for the mvestigation of
metabolic disturbances affecting bran tissue such as we are
discussing today

It may be that a combination of careful screeming of intestinal
contents and direct application of comp b to
bramn tissue through a cannula tied mto a lateral ventricle wall
1n time tell us why patients die as a result of severe diffuse liver
disease and so allow of a more rational plan of treatment

In the meanwhile we should not stray too far along the road
to therapeutic nmihilism An awareness of the nature of the
dangers of haemorrhage and 2 willingness to use a harmless
substance such as glutamic acid may prolong the Iife of the
arrhotic, provided that the 1atrogemic hazards of morphine
potsoung and electrolyte imbalance are avoided And sufficient
glucose, given n concentrated form either by polythene tube
or 1n combination with hydrocortisone 1nto a superfictal vein
may serve to keep the sufferer from acute hepatitis afloat untrl
nature throws one of her rare and unpredictable hfebelts to the
Iver cells
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with the mucosal valve as the best candidate, but 1t stll lacks
visual confirmation

Activiry oF TiE Lower QesopHAGUS

Before discussing further the nature of the barner that prevents
the oesophageal transmission of gastric pressure, or the reflux
of gastric contents, I shall give an account of the activaty of the
oesophagus with particular reference to 1ts lower end

The region 1s rather 1naccessible, and for the most part we
maust infer 1ts behaviour from observation of swallowed radio
opaque substances, and from records of pressure changes within
the lumen Such records are easily made through small water
filled polythene tubes attached to switable manometers (Plate
XXVIL, Figure 1) 1

When 2 subject 1s not eating or dnnking swallowing move
ments occur every few munutes but for most of the time the
pharynx and oesophagus are quiescent The oesophagus 1s then
empty and collapsed bemg sealed off from the atmospheric
pressure by the cricopharyngeal sphincter and from the intra
gastric pressure by the cardiac barner, whose nature need not
at once concern us The ntra oesophageal pressure 15 therefore
wirtually the same as the intrapleural pressure, and undergoes
similar fluctuation during respiration Since during mspiration
the intra abdomunal pressure rises while the intrathoracic falls,
the respiratory fluctuations are useful 1n showing on which side
of the pressure barrer a recording site hies and whether the
barrier 15 working properly It 1s obviously necessary to allow
for the respiratory effects before attnbuting pressure changes to
oesophageal activity, and to this end 1t 15 usually desirable to
Tecord respiratory movements simultaneously

Let us suppose a subject drnks some barum cream while we
obsenve 1ts passage radioscopically and record the pressure
changes at various sites {Figure 2) The subject drinks in a senes
of gulps, and with cach we can record the relaxation of the
cricopharyngeal sphincter and observe the entry of fluid into the
oesophagus Below the pharynx the 1ntra oesophageal pressure
everywhere rises sharply to atmosphenc and oscillates irregularly

¥ The plates referred to 1n this lecture will be found between pp 400-1
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The Physiology of the
Lower Oesophagus and Cardia

A Q DORNHORST

with the stomach 15 this as one drmks, flurd falls un
hindered into the stomach but if one then stands on
one’s head it remams tragped and does not re enter the oeso
phagus There 15 obviously some special mechamsm at the
oesophageal gastnc junction
The surprisingly diverse views of the nature of this mechan
1sm mvolve one of the following assumptions {1} an extnnsic
sphuncter formed by the muscle of the diaphragmatic huatus,
{2) an ntonsic sphincter formed by speciahzatzon of the lower
oesophageal muscle, (3) a valve formed by the angle between
phagus and h d by support from the hver
or by contraction of the well developed shng muscle which
runs along the lesser curve and loops round the oesophageal
gastnic junction, {4) a valve formed of mucosa and submucosa
only, and mamntamned by the musculars mucosae
In my opuon the evidence is agamst occlusion of the oeso
phagus by the diaphragmatic natus m normal aircumstances
There certamnly 1s specializatian of the lowest part of the aeso
phageal muscle, which I shall describe 1 detail later but the
prevention of gastric reflux 15 apparently independent of this
The whole concept of a vahe formed by an acute angle of
ocsophageal entry s a ke arisng from thinking of a three
! problem i two d only We are thus left

Tm: man fact about the lower oesophagus and its junction
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{a)

(%)

F1c 1 Tubes used for 1 ding of intra p pressure

“ieveralsites Each tube s 1 mm 1n external drameter The closer view (5)

shows the lateral hote forming the lowest of the recording sites The distal
ends of the tubes are filled v 1th mercury
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as the flwd passes down At the Jast gulp of the series the crico

pharyngeal sphincter contracts with more than normal vigour
for a few seconds, and this contraction spreads to the top of the
oesophagus to mutiate a propulsive wave

20 30 40 50 oo
SECONDS

Frc 2 Composte diagram of pressure changes as recorded at different
levels 1 the ph R y fli have been omutt
A Propulsive wave imtiated by the ast of a series of gulps B Propulsive
wave bined with synch of lower h (marked
byarrow) C. Failure of prop wave synch preceded
by relaxation

The pont to note here 1s that the propulsive wave 15 not
mitiated until the end of a serres of gulps—say six, lasting about
ten seconds and involving perhaps goo mi of flnid Most of the
flmd passes by gravity straight mnto the stomach with no delay,
and the propulsive wave has little todo (Plate XX VIII, Figure 3)
Of course thus 1s not so when a solid bolus 15 swallowed

‘We may now trace the propulsive wave down the oesophagus
It travels at a steady rate of about 4 cm /sec restoring as 1t
passes, the ongmnal negative pressure (Plate XXIX Figure 4)
There 1s hittle change 1n shape or amphtude untl the last
2-3 cm are reached here the pressure developed 1s usually less
but lasts much longer, taking perhaps g0 sec to disappear, and
1 fact the resung state 15 not reganed for about one minnte
(Plate XXX, Figure 5) That ths 35 so 18 scen when a further
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Fio 4 Propuluse waves pasting down central oesophagus The recarding
sues are 10 ¢m apart In this and subsequent reeo s tume 13 marked in
srcunds and the pressute scale 13 m mm H
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Fic 3 Swallowing through a relaxed oesophagus The mercury filled ends

of recording tubes can be scen Only o 5 second separates the two pictures

there 15 no hold up of barium Compare Fig 7 (Repraduced by courtesy of
The Lancet }
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Fi6 4 Propubsive wayes passing down central ocsophagus The recording
sites are 10 em apart In thy and subsequent records time s marked m
seconds and the pressure scale s 1n mm Hg
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Fic 5 Pressure approumately 16 and 24 em below pharynx and at

extreme lower end of oesophagus The prolonged low pressure rise and the

exaggerated respiratory variation are typcal of the latter region The nise

n pressure here at the movement of swallowing indicates the region was
1mually relxed
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Fic 5 Pressure approuimately 16 and 24 em below pharynx and at

extreme lower end of oesophagus The prolonged low pressure rise and the

exaggerated respiratory variation are typical of the lallcr region The rise

n pressure here at the nt of swall the region was
mtially relixed
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Fic 7 Swallowng about 7 seconds after a propulsive wave has reached the
lower end of the ocsophagus there 15 a definite hold up of barum which
lasted about 2 seconds Compare Fig 3

Tic 8 Upper trace respuation with inspiration downs ards I oy er trace
pressurc Fe‘zzrded through an open ended tube The end of the tube 13 at
first on the gastnc side of the pressure barnier At the signal the tube 15
drawn about 1 ¢m and enters the oesophagus

withs
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swallow 1s made withun thus peniod The propulsive wave though
probably somewhat smaller proceeds as before but 1n the lower
fewem dafferences are found Fisst, there 15 no immediate nse
of pressure at the moment of swallowing then about four seconds
later, that 1s four to fis e seconds before the arnval of the propul
swe wave, there 13 2 synchronous nise i pressure over the lower
5cm ot so, which continues up to and merges mto the pro-
puline wave This nse may be preceded by a short drop
pressure If a swallow follows another at a sull shorter mterval
there may be no propulsive wave, but the synchronous con
traction of the lower end may stll occur (Plate XX\, Figure
6) When fluid 15 drunk before the resung, state 15 regained, a
column of several em 1s definutely held up for a second or two
before 1t can enter the stomach (Plate X\AI1, Figure 7)

The conclusion 1s therefore that when a minute or more has
elapsed since the last propulsive wave, the lower oesophagus 1s
mert, but at shorter intervals some contraction lingers even
after the local pressure nse has ceased Moreover i thls state
swallowing induces further synch [
dent of the propulsive wave and at least sometimes prcceded by
relaxanon This effect nught be nervously medated, or rmght be
caused by the stretch assocated with the pharyngeal elevaton
of swallowing

The depend of } 1 bet on freg y of
Swallc-w\m° 1sresponsible T \hmk for some apparent discrepan
cies 1n the accounts of dsfferent aux‘nors and one may add that
Tepeated swallowing of sips of water eventually lead to smalt and
wregular responses A few munutes rest or the swallowang of
something sobd restores the onginal pattern

Tur Pressure Barries
Inow turn to the behaviour and nature of the cardiac pressure
armer
The following expersment, which has been performed several
times by my surgreal colleague Mr kent Harnison, shows that
whatever may be the effect of structures extrinsic to the stomach
and oesophagus, there 1s certamly an effectve mntrinstc mechan-
ism During Iaparotomy the stomach s filled with water through
2p
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an pesophageal tube whch i then withdrawn Wath the pylorus
clamped, the distended stomach may now be firmly squeezed
between the hands without emplyng mnto the oesophagus
Moreoser this remasns true even when the cardia and lower
oesophagus have been completely mobifized as reguired in some
operations, 1z which case there 1 no support from neighbournng
structures, and the ecsophagus wakes approvmatelv a mght
angle with the gastnc fundus It 3s clear that extnnsic factors ase
not necessary for cardiac competence This 18 not to assert that
the mandenance of normal anatomical refations 13 not helpful,
and there 1s 1 fact no doubt that when they ave desturbed for
examplfe m luatus hernaa, cardiac mcompetence 1 frequent
though not mvacable

Pressure measurements show that the barner separating
gastrie. and oesophageal pressures 18 remarkably narvow & par
of recording sites 5 mm apart span 1t comfortably Tubes may
be shd through st eanly i the forward direction even durmg
mspwation where a considerable pressure step 5 present On
withdrawal from the stomach one often records a small sprke of
pressure folloved by avery sharp drop (Plate XX{XIT, Fagure 8)
In the smmediate vicimty of the pressure bartter and on exther
side of 1t the respiatory pressure swings are exaggerated, pre

bLiy b the recording site moves mn and out of the
actual barmer region An unexpected finding 15 that the con
traction of the lower oesophageal muscle may be recorded on
the gastrnie side of the barner for a distance of aboot 1 em
{Plate XXXY, Frgure 6)

The valvatar nature of the barrer 15 strahang 1t impossible
to mamtain & pressure m the ocsophagus above that mn the
stomach, but gastnic contents cannet be forced back by the con
siderable mverse pressures that may be 1pphed By contrast the
valve may open spontancously from time to time Thus may be
provoked by wngecong air into the stomach by fiazy drinks or
by the clasncal carmnazves such as dill water  The opensng of
the valye 15 ugnalled on the record by a sudden nse of orso-
phageal pressure ta approximately the gasinc level and the
appearante of mspiratory yises of pressure-—that 1s the pressure
within the oesophagus now Hllows that 1o the stomach {Plate
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XXXIIL, Figure g) Such cardiac opemng occurs quite suddenly
for a few breaths and then intermuts Smce the entry of gastric

o the phagus ly provokes a propulstve
wave which traps 1t and forces 1t back cardiac opening often
does not lead to eructation

Tue VALve

At this stage I had better say what sort of structure I think the
valve has Plate XXXIV Figure 10, an operative specimen  may
be a lucky fluke but 1t tllustrates what I have in mind A funnel
of mucosa pulled up and maintained by specialized action of the
muscularts mucosae would have the properties described It can
be seen that a very modest pressure exerted by the musculans
mucosae would maintain valvular action Moreover a recording
site it the lower part of the funnel would reflect gastric pressure
variations while still subject to direct squeezing by oesophageal
muscle Such a valve could be opened by mhibiting the con
traction of the muscularis mucosae by relaxation of the mam
stomach muscle pulling out the folded mucosa from below, and
perhaps by contraction of the muscularis mucosae of the oeso
phagus pulling 1t out from above

Does the proper functiomng of the cardiac valve depend on
the speciahized behaviour of the lower oesophageal muscle?
Apparently not for not only does the valve remain competent
when all muscular activity following swallowing has subsided
but patients with symmetrical progressive scleroderma, in whom
the lower oesophageal muscle charactersstically atrophies with
complete lower oesophageal paralysis often have normally com
petent cardias Moreover during the synchronous lower oeso
phageal contraction deseribed earlier the cardia may actually
open for a second or two (Plate Y\XIV Figure 11) This may
perhaps be evidence of actvaty in the lower oesophageal
muscularia mucosae

There 15 still much to be learnt about this region and rapid
progress may be expected by simultaneous use of multiple
Ppressure recording and cineradiography which the introduction
of the image ntensifier has now made feastble
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Renal Control of Actd-base Balance

M D MILNE

concentration 1n the blood and extracellular fluid 1s one

of the most important phystological homeostatic mechan
1sms In health, the pH of the plasmn varies from 7 35 to 7 45
Death mn acidotic coma usually occurs 1f the pH falls below 7 o,
and, at the other extreme, a value of 8 o 1s equally Icthal
Information regarding intracellular pH 1s less accurate, but
there 15 no doubt that the body cells are more acid than the
plasma Quantitatively, voluntary muscle 1s the most important
type of cell, since 1t accounts for 35 per cent of the total body
solid Gardner, MacLachlan and Berman (1952) found the
average pH within the muscle fibre was 6 g8, which means that
the concentration of intracellular hydrogen 1on 1s about 2 5
times that of the plasma The concentration gradient of hydro
gen 10n across the cell membrane 1s increased 1n states of potas
sium defictency, since loss of potassium 1s corrected by transfer
of both sodium and hydrogen 10n nto the cell (Cooke, Scgar,
Cheek, Cowville and Darrow, 1952) Values as low as pH 6 4
have been recorded m voluntary muscle from potasstum
depleted animals (Gardner et al , 1952)

Any abrupt change m body pH 1s prevented by extracellular
buffer systems, especially bicarbonate and plasma proteins, 1nd
by 1ntracellular buffers including tissue protesns, phosphatic
esters, and the haemoglobin of the erythrocytes The actual pH of
any buffer system 15 deternuned by the Henderson Hasselbalch

equation

THE mantenance of an almost constant hydrogen 1on

_ . [romzed salt)
PH ~ph =log S ol
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where ph 15 1 constant numencally equal to the pH at which
there 1s equrl concentration of 1omzed salt and free acid Graphs
of thus equation relating to buffer systems of especial importance
in renal physiology are shown in Figure 1 The equation relating

100 — -~ -

PERCENTAGE IONIZED SALT

of

oh

Fio 1 Graph of equation pH — pk, = log [__‘E’r’r‘::“:;:;‘] for vatious
buffer systerns of 1mp 10 renal physiology Stnce 1.2 weak
[ammomum salt] The

“[frec ammonz] |
Sertical broken lines are the extreme upper and lower ranges of urmary pH

base the equation m this case s ph — pH = log

to plasma bicarbonate and carbomuc acid 1s of great physio

logical 1mportance The concentration of carbomc acid 1
artenal blood 15 proportional to the partial pressure of carbon
dioxide, which 1s kept constant at 40 mm of mercury by control
of the depth and rate of pulmonary ventilation Simularly, the
plasma bicarbonate 15 mantamned at a level of from 26 to 28
mEq {1 by the renal mechamsms reviewed mn this lecture Any
alterations 1n the partial pressure of carbon dioude imposed by
lung discase voluntary hyperventilation or breathing excess
carbon droxide causes a corresponding change 1n plasma bicar

bonate Simlarly a primary alteration of plasma bicarbonate
from renal disease, metabolic abnormalities or ingestion of acid
or alkah wall result 1n 2 compensatory change of partial pressure
of carbon dioxide by appropriate adjustment of ventilation

This tendency to proportionate vamaton between plasma
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bicarbonate and carbon dioxide reduces, but does not com
pletely prevent, potentially harmful pH changes of blood and
extracellular flud

Whilst the chemucal buffer systems are nvaluable in reducing
the rate and extent of reaction changes within the body, they
cannot prevent the effects of cumulative additions of actd or
alkal: In the general processes of metabolism about 2o mols
of acd 1n the form of carbon diowide 1s formed each day by
oxidation of carbohydrates, fats and protems This 1s chmunated
by the lungs 1n the expired ur In addition, from 50 to 100
mEq of non volatile acid 1s produced daily as phosphate from
phospholipid metabolism, and as sulphate from oxidation of
sulphur contaiung amino-acids In starvation, and to a much
greater degree m diabetic ketosss, considerable quantities of
acetoacetic and § hydroxy butyric acids are formed from incom
plete oxidation of fats These acidic metabolic products are
excreted 1n the urine

In this lecture morgamc electrolytes except ammonium and
bicarbonate, eg sodwum, potassium, calcrum, magnesium,
chlonide, sulphate and phosphate, will be referred to s ‘fixed
anons or cattons Ammonwm, bicarbonate and orgamc acids
will be termed ‘labile electrolytes since these substances can be
produced or destroyed by metabolic processes Metabohc
acidogis 15 2 state 1 which there has been accumulation of fixed
anon 1n excess of cation, and metabolic alhaloss 1s the reverse
condition The pH of plasma and extracellular fluid 1s usually
decreased m acidosis and mcreascd n alkalonis In potassium
depletion however, despite a total body acidosts from loss of
base, the plasma brcarbonate and pH are often increased owing
to transfer of hydrogen 1on mto cells The musleading term of
*hypokalaemic albalosts 1s often apphed to this condition

BicarRBONATE EXCRETION AND REABSORPTION
Since the glomerular filtrition rate m the normal adult 15 about
320 ml per nunute and the plasma bicarbonate 15 26 to 28
mEq /I, about 3 3 mEq of bicarbonate son 1s filtered through
the glomerulh each munute Usually the vrne 1s acid and con
tatns virtually no bicarbonate, all the filtered bicarbonate having
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been reabsorbed by the renal tubular cells Bicarbonate re
absorption 1s now considered to be carried out by a process of
exchange of hydrogen 10n produced from carbonic acid within
the tubular cells, for sodium 1on wathin the tubular lumen The
reactions involved are

(@) CO, -+ H,O0=H,CO,
(5) H,CO,=H* +HCO,
(¢) NaHCO, + H* - H,CO, + Na*t

‘The hydration of carbon diowide to carbomc acid 1s a relatively
slow process but 1s greatly accelerated within the cell by the
enzyme, carbonic anhydrase This enzymatic reaction can be
partially inhubited by the drug acetazolamide In therapeutic
doses of from 3 to 15 mg fhg body weight, only about 20 per
cent of the filtered bicarbonate appears 1 the urmne (Counthan,
Evans and Milne 1954), but this fraction can be raised to
50 per cent or more by use of larger doses in dogs Thus suggests
that tubular reabsorption of bicarbonate 1s chiefly 1f not en
tirely, dependent on exchange of hydrogen 1on for sodum
1on

The final urinary reaction therefore depends on the balance
between the amount of bicarbonate filtered at the glomerul
and the hydrogen 1on secreted by the tubule cells An mcrease
of plasma bicarbonate will tend to produce an alkaline unne,
whilst increase of secreted hydrogen 1on will cause greater
bicarbonate reabsorption and an aud unne When the two
factors are antagomstic the influence of hydrogen son secretion
18 usually predommant

Typical examples of stimuht causing varation 1 urinary pH
are shown 1n Table 1 Metabolic acidoss 15 caused by the direct
addition of acidic radicles as 1n diabetic ketosis or after mgestion
of ammomum chlonde Plasma bicarbonate 15 reduced and the
urine becomes strongly acid Conversely 1n metabolic alkalosis
€ g after ingestion of sodium bicarbonate, plasma mcarbonate
1 1ncreased and the unne becomes alkaline

In reaction changes of respiratory origin e g after hyper
ventlation or breathing 5 per cent carbon dioxide there 15 a
profound alteration 1n the partial pressure of carbon dioxide m
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both alveolar air and arterial blood Ttus changes the concen
tration of substrate for production of hydrogen 10n by carbome
anhydrase It has been shown (Brazeau and Gilman, 1953,
Relman, Etsten and Schwartz, 1953, Dorman, Sullivan and
Patts, 1954) that bicarbonate reabsorption, and therefore tubu
lar secretion of hydrogen 1on, 15 directly proportional to the

Tance 1 Effect of vanous stimult on the reaction of the urmne

Plasma Hydrogen on Urinary

bicarbonate exchange reaction

Sodium bicarbonate Raised Normal Alkalne
Ammonum chlaride Reduced Normal Acd

Hvperventilation Reduced Reduced Alkaline
Respiratory acidosis Raised Raised Aad

Potassium chlonde Reduced Reduced Alkaline
Potassium depletion Rased Raised Aad

Acetazolamide Reduced Reduced Alkaline

Sodium sulphate Normat Shightly Shightly
(normal subject) rased acd

Sodwum sulphate Normal Considerably Strongly
(sodum depletion) rased aod

partial pressure of carbon dioxide 1n artenial blood Therefore,
after hypervennlation the unne 15 alkaline despite a reduction
of plasma bicarbonate Conversely, after inhalation of 5 per cent
carbon dioxide or 1 chronic respiratory faillure from emphy
sema, the unne is acid although the plasma bicarbonate 1s
ncreased

Potassium depletion or excess has a profound mfluence on
acid base balance and particularly causes change of intra
cellular reaction  After ingestion of potassium chlonide, potass
jum 1on passes mto the cells whereas chlonide remains in the
extracellular compartment This causes an mcrease of intra
cellular pH with an extracellular acidosis Owing to reduction
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of hydrogen 1on available for exchange, the urine b
alkahne despite a fall of plasmn bicarbonate Diminished hydro
gen 1on secretton may be interpreted exther as directly due to
mereased alkalinuty of renal cells or as secondary to mcreased
exchange of potassum ion Berliner, hennedy and Orloff
(1951), who favour the latter alternatine consider that potas
sium and hydrogen 10n share a h h

and that increased exchange of one 10n will inevitably depress
that of the other In potassium depletion, the renal tubule cells
are more 2c1d from loss of intracellular cation (Anderson and
Mudge 1955) There 15 enhanced exchange of hydrogen 10n
and the unne 1s acid despite an extracellular alhalosis with
wncrease of plasma bicarbonate (Roberts, Randall, Sanders and
Hood 1g55)

Rapid acidification of the urme may be produced by infu
stons of sodwum salts of varously rapidly excreted anons ¢ g
sodwm sulphate sodum phosphate, and sodum p amino-
hippurate The effect 15 much more evident i subjects depleted
of sodium or 1n patients with oedema and sodium retention
(Schwartz Jenson and Relman, 1955) Both hydrogen ton and
Ppotassium 10n are exchanged 1n excess for sodium 10n within the
tubular lumen

QuanTITATIVE AsPECTS OF HYDROGEN 1o EXCRETION
Excretion of hydrogen 10n 13 numencally equal to the sum of
unnary titratable acidity and ammorua excretion less urinary
bicarbonate This amount 1s equivalent to the excess of fixed
amon over fixed cation Since neither urinary titratable acidity
nor ammonma can be excreted in unhmited quantities elimina
tion of excess hydrogen 10n cannot exceed a certain maximal
value If the rate of accumulation of acid 1s greater than this
€g 1n severe diabetic ketosis progressive acidosts and death 1s
liable to occur

Titratable acidity rses wath increased excretion of urnary
buffers and with reduction of urinary pH The mummum urin
ary pH 1s about 4 4, corresponding to a concentration gradtent
of hydrogen 10on from urine to plasma of one thousand to one
As will be shown later unnary acidification 15 impaired 1n
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potassium deficiency, the unnary pH being himited to values
above520rg 4

In urme of pH between 5 8 and 7 4, phosphate accounts for
almost all of the utratable actdity, but i more acid unne,
organic acids, e g creatimne, uric acid and aitnie acid, become

3 - ]
-

RATIO PHOSPHATE/TOTAL TITRATASLE ACIDITYY
»
3

as EG) 54 ER) [E) <e
URINARY ph

Fic 2 P of ble acidity due to phosphate at varying urinary
pH At pH values of above 5 8 phosphate accounts for almost the whole of
urinary titratableacadity Atlower pHvalues organicacids become progress
wely more important and phosphate accounts for a much smaller fraction

equally important (Figure 2) Except i conditions where
unnary buffer 1s artificially increased, e g the infusion of phos
phate 1 acidotic subjects (Pitts, Lotspeich, Schiess and Ayer,
1948), titratable acidity 1s of less importance than unnary
ammonma 1n the excretion of hydrogen 10n and 1s almost always

less than 100 mEq per day

AMMONIA SYNTHESIS AND ExcRETION
There 1s little 1f any free ammonua 1n artenial blood (Conway,
1950), urmary ammomna being formed withm the distal tubule
cells by the following reactions
COOH CH(NH,) CH, CH, CO NH,+H,O (glutamne)
=COOH CH(NH,) CH, CH, COOH (glutamc acid) + NH;

2R CH(NH ) COOH +O2 (various amino acids)
=2R CO COOH +NH; (corresponding heto acid)
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The former reaction 1s catalysed by the enzyme glutaminase,
and the latter by armno-acid oxadase In the dog, the hydrolyss
of glutarmune to glutamc acid accounts for about 60 per cent of
urmary ammoma (van Slyke, Phithips, Hammiton Archubald

Futcher and Hiller 1943), but 1t 15 not certain whether this
apphes 1n man

v
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AMMONIA EXCRETION (4 €a/m )
o
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3 53
GRINARY ph
hcylat

Fic 3 Vanation in and 1n free

with respect to unnary pH line 1s the
regression hine 1n adult subjects broken lines give the lumts at twice the
standard deviation Excretion of ammonia mncreascs m acid unmne excre
tion of salicylic acid wncreases 1n alkalne unine Data for ammonn from
Clarke et af (19,5) data for salicylic acid from Macpherson ez al (1955)

Ammoma 15 one example of 2 group of weak bases or acids 1n
which excretion 15 greatly mfluenced by urinary pH The bases
include ammonia, quinine micotine, mepacrine and procamne
and the acids, salicylic acid and gentisic acids The excretion of
the weak bases 1s mncreased m actd unne, the logarithm of
excretion bewng 1inversely proportional to the unnary pH
{Clarke Evans, MacIntyre and Milne 1955) Conversely,
excretion of the weak acids 1s greater n alkaline unne (Mac-
pherson Milne and Evans, 1955) Average adult excretion
rates 1n the cases of ammoma and salicylic acid are given
Figure 3 The excretory mechanism nvolved 1s a process of
diffuszon. across the cell membrane wato the urne wrthin the
distal tubular lumen The membrane 1s freely permeable to the
umonized fraction but 1s impermeable to the 10nized component
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{Macpherson ¢ al, 1955} In the case of ammona, free
ammonia 13 synthesized within the tubule cells and diffuses
wwards to the urine and outwards to the pers tubular fhud and
renal capillary blood In haghly acd urine, owing to increased
1omzation at low pH, more ammoma must diffuse before
equilibrium of the uniontzed component is reached, and there
fore excretion automatically mncreases

‘Tavre 2 Factors affecting the rate of ammona exerenon and the
concentration of ammonsa in the renal venous blood

{a) Factors affecting emmoma transport
Usninary ammonta  Blood ammonma

Increased urtnary acidity Increased Decreased
1 d ursnary alkal b 3 Py 3
Ohguria Decreased Increased
Polyura Increased Decreased

(&} Factorr affeeting ammonta productien
Urinary asnmonsa Blood ammoma

Systermic acidosis Increased Increased
Systemic alkalosis Decreased Decreased
Potassium depletion Increased Increased
Acctazolamide Inereased Increased

In metabohe actdosts, ammomna excretion rapidly rises as the
unine becomes highly actd With continued acidosis however,
excretion rises still further despite a constant low uninary pH
This 1s due to a gradual increase of glutaminase and amino acd
oxidase content of renal tubule cells with consequent rise of
ammoma production (Davies and Yudkin, 1952) A similar
increase has been shown to occur in potasstum depletion
(Iacobelhs, Muntwyler and Gnffin _1954) and after protonged
ingestan of acetazolamide {Rector Seldin Roberts and Copen
haver, 1954) The os 15 an d acidaty of
the renal tubule cells Factors mfluencing ammonny exeretion
can therefore be dwrded snto those modifying transport into the
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urme and those modifying rate of production within the cell
{Table 2) Greater production bv rise of renal glutarninase and
amno actd oxidase will inerease diffusion both to the urine and
the renal capillary blood Increased transport into highly acd
unne will dummish diffusion outwards to the blood In contrast
to the great physiological 1mportance of urinary ammonia,
passage of ammomia nto the renal venous blood 15 usually of no
significance since 1t 1s rapudly converted to urea by arculation
through the Iver It can however occasionally be of importance
m hepatic failure, when an incrense of blood ammonta may
precipitate h:patxc coma The concentration of ammonta n the
tenal venous blood will be greatest when production 1s at a
maximum but transport to urtne 1s mamumal This combimation
occurs during continued ingestion of acetazolamide which causes
a systemic acidosis wath an alkahne or neutral urine Many

b g large of mtrogen are known to
precpitate hepatic coma, eg protemns, amno acids ammo-
mum chlonde and urea Acetazolamide 1s the only known sub
stance which will canse hepatic coma despite an almost neglt
gible mtrogen content (Webster 1955)

Although urinary ammonia can increase much more than
can urinary titratable acidity 1t cannot rise above a certamn
limuting value imposed by the rate of supply of substrate If 1t
15 assumed that 60 per cent of urnary ammonia 1s produced
from glutamine 1t can be calculated that the greatest possible
rate of ammonia synthests would be approximately 650 pEq
permnute This assumes that all plasma glutanune 1s converted
0 ammona m one crculation through the kidney which m
fact never occurs Even 1n severe prolonged acidosis the maxi
mum rate of ammomnia excretion 15 rarely greater than 250
#Eq per minute corresponding to an output of about 350
mEq per day Since titratable acidity 15 almost mvarably less
than 100 mEq per day 1t follows that the maximum limt of
elimination of hydrogen 10n by the kidneys 1s about 450 mEq
datly This corresponds to a daily intake of 24 g of ammomum
chlonde A greater intake would 1nevitably lead to a progressive
and eventually fatal acidosis In renal failure both the capacity
to secrete an acid urine and to synthesize ammonia are greatly
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(Macpherson ¢t af, 1955) In the case of ammoma, free
ammora, 15 synthesized within the tubule cells and diffuses
anwards to the unne and outwards to the pert tubular fluid and
renal capullary blood In highly acid urine, owing to mcreased
romzatton at low pH, more ammoma must diffuse before
equilibrium of the umomized component 1s reached, and there
fore excretion automateally increases

Tasre 2 Factors affecting the rate of ammonia excretsan and the
concentration of ammenia in the renal venous blood

{a} Factors affecting ammona transport
Unnary ammoma  Blood ammoma

Increased urimary acidity Inereased Decreased
Increased unimary alkalimty Deereased Increased
Olguria Decreased Increaced
Polyura Increased Decreased

(8} Factors affecting ammoma production
Urinary ammonta  Blood ammonia

Systemic acsdosns Increased Increased
Systerme alkalosis Decreased Decreased
Potassium depletion Increased Increased
Acctazolamide Increased Increased

In metabobic acidosss, ammoma excretion rapidly nises as the
urme becomes highly acd With continued acidosis however,
excretion rises still further despite a constant low nrnary pH
Thas 15 due to a gradual increase of glutammase and amno acd
oudase content of renal tubule cells with consequent rise of
ammonta production (Davies and Yudkin, 1952) A sumdar
increase has been shown to ocour in potassium depleton
(Iacobellis, Muntwyler and Griffin _1954) and after prolonged
ngestion of acetazolamude {Rector Seldin Roberts and Gopen
haver, 1954) The common sumulus 15 1n sncreased aadity of
the renal tubule cells Factors mfluencing ammonta exeretion
can therefore be divided tto those modifying transport into the
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of the kidney to produce a high concentration gradient of
hydrogen 1on between unne and plasma In Figure 5 unnary
pH during the first three days of ammomum chlonde ingestion
1 a normal subject 15 compared with that obtamned 1n stmilar

URINARY pH

10 20 30 40 50 €& 70 80 90
HOURS AFTER START OF AMMONIUM CHLORIDE INGESTION

Fic 5 Comparison of urinary pH values during ammonium chlonide
aaidosis 1n the same subject on a normal diet (continuous hne) and on a
low potassium diet (broken line) As the potasstum depletion becomes pro
gressively more severe the urinary pH. becomes steadily hugher and diver
gent from that of the normal control Reproduced from paper by Clarke
etal (1955) by permission of the edutor of Clintcal Science

cr during px depletton Urmary pH falls to
values below 4 5 1n the normal subject, but becomes fixed at
between 5 2 and 5 4 1 potasstum depletion Total excretion of
hydrogen 10n 1s however umimpaired since owing to increased
cellular acidity ammonia excretion remains adequate despite
an abnormaily ligh uninary pH Other renal functional defects
which have been recorded in potassium depletion (Schwartz
and Relman 1953) include failure of osmotic concentrating
power and reduction of glomerular filtration rate renal blood
flow and Tmp,y (tubular maximal reabsorptive capacity for
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ampaired Severe acidosis can therefore be caused by thera
peutic doses of ammomium chloride which are quite harmless m
the normal subject In termmnal renal failure, the damaged
kidnevs become unable to compensate for the relatisely small
amount of fixed acid produced in normal metabolism, and
death 1n uraemic coma then occurs The hmited ability of the
ladneys to excrete acid will later be compared with an appar
ently almost unlinted capaaity to excrete alkal
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on unnary pH and on cumulative potassium balance Urinary pH reaches
a minmum value on the second or third day of acidesis and increases there
after Data calculated from results of Wood (1955)

Hyprogen 1oy ExcRETION N STATES OF Porassiust DEpLFTION
If ammomum chlonde 15 taken at 2 constant moderate dosage,
eg 8 g daly, the uninary pH falls and usually reaches a
mimmum value below pH 4 8 on the second or third day of
aadosis (Figure 4) Thereafter, the unnary pH steadily rises
until 1t stabihizes at a pH of between 5 2 and 5 4 despite con
tinued chlonde 1ng and acdosis (Wood
1955) There 1s always a neginve balance of both sodmm and
potassum dunng the first few days of ammontum chlornde
mgestion and 1t was thought possible that the aadification
defect could be due to electralyte depletion Clarke et af (1955}
showed that sodium depletion had no such effect butn potas
rum depletion there was progresaive smparment 1o the ability
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m mEq per ml and V 15 the unnary volume in ml per
minute

Sunce the glomerular filtration rate remains almost constant,
the plasma bicarbonate vartes directly with the amount of
bicarbonate excreted When equiltbrium s reached, the amount
of bicarbonate excreted equals the amount ingested Thus the
plasma bicarbonate concentration produced by a given rate of
brcarbonate ingestion can be predicted Figure 6 shows the
relationship between these two varables for glomerular filtra-
ton rates of 30, 60 and 120 ml per munute It 15 seen that 1
normal subjects, very large doses of sodium brcarbonate of over
1,000 mEq per day are necessary to raise the plasma bicarbon
ate to values of above 35 mEq /I Sodium bicarbonate wmntake of
this order, corresponding to about 100 g per day, 15 not
tolerated by mouth but can be given dissolved n a milk
itragastric drip 1n the treatment of duodenal ulcer (van
Goidsenhoven Gray Price and Sanderson 1954) This amount
1s necessary 1f 1t 1s desired to neutralize gastric hydrochloric acid
completely The increase of plasma bicarbonate agrees well
with that expected by theory (Figure 6) Infact the increase s
usually a httle less than the expected amount owing to increase
of glomerular filtration rate during high sodmum intake These
observations show that the normal subject can excrete large
amounts of alkali without severe symptoms or any profound
distarbance of bioch 1 h The capaaty to ex
crete acid 1s much more limated, and therefore severe acidosis
1 more common in chinical medicine than 1s uncontrolled
alkalosis

In renal failure, with reduction of the glomerular filtration
rate the capacity to excrete alkali becomes progressively 1m
Patred and plasma bicarbonate rises much more rapidly after
alkal ingestion (Figure 6) In potassum deficiency owing to
ncreased cellular acidity with enhanced exchange of hydrogen
1on bicarbonate reabsorption 1s excesstve and therefore the
capacity to excrete bicarbonate 1s impaired Comparatively
small doses of sodum bicarbonate € g 200 mEq per day wll
result 1n much larger increases of plasma bicarbonate to approxt
mately 40 mEq /I (Evans MacIntyre Macpherson and Milne,

2E
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PAH)} An adequate concentration of potassium 15 hnown to be
necessary for the efficient action of adenosine tnphosphate, the
mun source of sntracellular energy Inp depl the
function of the renal tubule cells 1n mamtaning concentration
gradents between urine and plasma appears to be particulatly
mapatred This acidification defect 15 of greatest practical im
portance 1 diabetic ketonis where there 15 almost tnvanably an
assoctated potassum depletton Unine pH 15 usually fixed at
pH 5 4 or above despite severe acidosis and extreme reducuion
of plas;ma bicarbonate An abnormally high urnary pH m
drabetic ketosss 13 probably an important but hatherto neglected
sign of existing potasstum depletton Owing to the abnormally
high pH, the keto acds can contribute very httle to unnary
utratable acidity with consequent ympairment of hydrogen 1on
excretton and intensfication of the existent acdosis (Clarhe
etal, 1955)

QuANTITATIVE ASPECTS OF ALRALI EXCRPTION
Whilst acid can only be excreted by actuve secretion of hydrogen
won (Pitts ¢f al, 1948), alkah 15 excreted by an increase of
bicarbonate mn the glomerular filtrate Alkah 15 therefore
excreted with less difficulty than aad, and there 15 no defiute
upper hmat of excretory capacity as m the elimunation of acid
After ingestion of sodum bicarbonate the plasma icarbonate
and consequently the amount filtered are increased, but hydro
gen ton secretion remans unchanged Normally, the whole of
the filtered bicarbonate 15 reabsorbed by hvdregen ton exchange
Therefore
GFR X Py~ Bt=0

where G F R 15 the glomerular filtration rate in ml per mmn
ute, Pycos 15 the plasma bicarbonate in mEq per ml, and
H+ 15 the amount of hydrogen 1on stcreted by the tubulesin
mEq per munute
After bicarbonate ingestion
GFR X Pyeay~H* = Uyeo, V

where Upcoy 3 the concentration of bicarbonate in the unne
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chlonde 1aidosis, i potasstum deficiency, and after acetazola
mde mgestion and, conversely, 15 increased when the cells are
alkaline  Orgumc acid excretion does therefore nise during
metabolic alkalonis from bicarbonate ingestion, but 1n amounts
almost invariably less than 20 mLq daily (Evans ¢f al, 1957)
Cooke Segar, Reed, Etzwiler, Vita, Brusilow and Darrow
(1954) have shown that when potassium bicarbonate 1s adminis
tered to potassium deficient rats, there 1s a large mncrease of
unnary orgamc actd without any increase of urinary bicarbon
ate A similar effect occurs in man but on a much smaller scale
(Evans ef al, 1957) The effect seems to be due to very rapd
entry of potassium 1nto cells, presumably assoctated with an
acute nise of mtracellular pH Replenon with rubidium or
caestum salts which pass into depleted cells 1n place of potas
swm 1s an equally effective stimulus i the rat In man this
renal mechanism 15 quantitatively of httle or no importance,
bicarbonate excretion betng, the one effective means of elimina
tion of excess base

In summary, the kidney has been shown to be highly efficient
m the maintenance of a constant extracellular pH The capa
cty to excrete acid 1s linted, and progressive acidosis mevitably
results from addition of acid at a rate greater than can be
eltmnated 1n the urne Chere 15 no defimte upper limut to
alkali excretion, the healthy hidney being able to excrete
alkal at more than three tumes the rate at which 1t can excrete
acd In renal falure and in potassum depletion there 1s
Impairment of both acid and alkali excretion with a greater
tendency to potentially harmful vanation mn plasma bicarbonate
and plasma pH
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1957) Total alkal exeretion may howey er remam ummpared,
the amount of bicarbonate excreted being equal to the mtake
Large doses of sadium bicarbonate are clearly much more toxic
both  renal wnsufficiency and in potassium depletion

It 1s theoretically possible that excess alkal could be eunm
ated without 1ncrease of bicarbonate excretion, the excess fixed

»
N

/)
8

SEAUM B ARBONATE [ME
8

=) \aoa
N HCO INGE TED MEO/oAY)

Fic 6 Graphs of equation GFR X Pgo, — Hb = Upeo, V fOr
values of glomerular filtratton rate of 30 60 and t20 ml per munute
From ths figure the serum bicarbonate produced by any given steady rate
of sodium bicarbonate ingestion can be predicted Much higher concentra
tsans of serum bicarbonate will be found 1n renal failure than in the normal
subject with glomerular filtration rate of about 120 ml per munute

cation bemng combined wath organic acids This method would
be parable to the el 1on of excess fixed anton as
ammomum salts during acidosts It would however be a waste

ful process, since orgamc acids are potential sources of energy

This method of alkalt excretion does 1n fact occur, but usually
1n neghgble amounts The chief organic acds concerned,
dimumishing order of importance, are atrc acid, « ketoglutarc
acid, and pyruvic acid (Evansetal 1957) Catric acid excretior
mn particolar 18 greatly mfluenced by vanaton in actd hase
balance The reaction of the renal tubule cells rather than the
pH of the unne appears to be the mamn determunant of the
excrenon rate (Clarke ef ol 1935) Citric acid excretion 15
dumnished when renal cells are unduly acid, ¢ g 1 ammomum
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Some Anomalies in
Endocrime Carcinogenests

E § HORNING

biologist have made important discoveries on the causes of

cancer, which have been responsible for directing researches
mto two main channels There are the extraneous agents such as
the carcinogemc hydrocarbons and the 1omzmg radiations and
the inherent agents such as the hormones, then of course there
are the genetic factors which influence responsiveness to both
these extrinsic and mtrinsic agents

1 propose to deal with the induction control and prevention
of endocrine neoplasia, and I intend to discuss some of the
anomalies which I have personally encountered 1n endocrine
cancer because very often by studying the exceptions to the
general rule we develop a better understanding of such elusive
brological mechantsms

I'should like to begin by quoting some opentng remarks made
by Dr Jacob Furth (1955) of the Cancer Research Foundation
Boston at the recent Laurentian Conference on Hormone
Research and Abnormal Growth He made the following state
ment Recent studies have strengthened our concept that there
are two basically different types of cancer one dependent and
the other autonomous

The terms hormone dependent and hormone independent
cancers were first used by Huggins of Chicago to denote those
neoplasms which depend upon hormones for their mamtenance
and those which grow independently of them Dep

IT 15 actually mnside a generation since the chermst and the
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Lacassagne n 1937, Nathanson and Andenont (1939),
Cramer and Hormng (1938) working independently were
among the first to d rate that the sp develop
ment of mammary cancer n some strains of mice could be pre
vented, and the incidence of cancer 1n other strains considerably
reduced, by early treatment with a hormone antagonist

OESTROGEN
g PITUITARY< [

LYMPHOID—CESTROGEN
BREAST OESTROGEN

SUB. TISSUE—TESTOSTERONE

KIDNEY=——OESTROGEN

UTERUS OESTROGEN
TESTOSTERONE

OVARY GONADOTROPHIN

TESTIS: OESTROGEN

F1c 1 Endocrine cartinogeness Diagram showing site of
neoplasm together with responsible hormonal agent

In the chmcal field Loeser (1940) was the first to use testo
sterone 1n the treatment of breast cancer In 1944 Haddow and
s co workers, relymg on the depression of pitwtary function
and hence the infub of ovanan n preference to
employing a hormone antagonust, were the first to use oestrogen
for the treatment of breast cancer in women This treatment
was confirmed by Nathanson (1947) who found 1t to be effective
1n post menopausal women suffering from this disease Pearson
(1955) 1n a recent review claums remis 10n 1n 45 per cent of cases

Let us now nvesugate some of the experimental evidence
upon which some of this work we have briefly discussed 1s based
It 15 proposed to discuss the mnduction of tumours of the pros
tate, kidney, pituitary, testes and ovary (see Figure 1) and also
In some nstances their preventton by using an appropriate
hormone antagomst These tumours have been purposely

selected because m some mstances both therr mduction and
behaviour are anomalous
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neoplastc growths, as we Anow, arise in organs of the endoceine
system or else 1n organs under us direct mfluence They are
composed of cells which have been sumulated to prohferate
because of 2 hormonal mmbalance, and m many mnstances may
be fully or partally controlled by a restoration of the normal
equiibrium brought about by a readjustment of the endocrme
balance

Autonomous neoplasms on the other hand, such as those
which develop 1n the skin, stomach, lung, etc, are not under
direct endocrine control nor can their growth or behavour be
mfluenced by ny form of hormonal modification However, as
1 all lrological problems, the divding line between these two
basically different types of cancer 1s not as nigid as mught at first
appear, because a certamm number of hormone dependent
turmours must obviously give nise to autonomous vartants

When a turnour becomes an autonomous lesion at 1s composed
of permanently altered cells and 1s freed from 1ts sennitivaty to
the hormonal forces which control the cells of the endocrie
dependent tumours Yt 15 of course concervable that some mahg
nant growths mght be composed of both the dependent and
autonomous cellular components, and this mught explain why
2 hormonal dependent tumour whose growth has previously
been inlubited by means of endocrne therapy, will suddenly
lose ts respomstvencss to a particular hormone, and become an

olled pl

In order to appreciate the first endocrinalogieal approach to
the cancer problem we shall have to retrace our steps back t©
May 1932 when Lacassagne, of the Radim Institute in Pars,
published hus elassical discovery that the naturally occurrmg
oestrogenic steroid hormone  Qestrone was mnphicated 1n the
cause of breast cancer in mice This was the first demonstration
that a hormone irculating 1 the blood stream 15 ¢ipable of
mducing neoplasia This expertment of Lacassagne {1932) was
m fact the foundation stonc wn the pathway of endacrme
carcmogenesis Since then, great strdes have been made 1n the
induction nhibition and prevention of certan forms of endo
cnne cancer 1 both man and ansmals by altenng thewr hor

monal environment
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L 1937 and Andervont {1939)
Cramer and Hommg (x938) working ndependently were
among the first to d that the spc devclop-

ment of mammary tancer 1 some strams of mce could be pre
vented, and the incidence of cancer n other strains considerably
reduced, by early treatment with 2 hormone antagomst

TROGEN
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UTERUS OESTROGEN
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Fic 1 Endccnne CATCINOZENeYs. Dngmm showng mite of
together wit agent

In the chmcal field Loeser {1940) was the first to use testo-
sterone 1 the treatment of breast cancer In 1944 Haddow and
hs co workers relying on the dep! of pitustary fi
and hence the mmhibition of ovanan secretzon 1 preference to

loymg a hormone were the first to use oestrogen
for the treatment of breast cancer 1n women This treatment
was confirmed by Nathanson {1g47) who found 1t to be effective
n post menopausal women suffering from this disease Pearson
{1955} in a recent review claims remission 1 43 per cent of cases

Let us now wnvestigate some of the experimental evidence
upon which some of this wark we have breefly discussed 1s based
1t 11 proposed to discuss the iduction of tumours of the pros
tate kidney prowtary testes and ovary {see Figure 1) and also
m some snstances thewr prevenuon by wsing an approphate
hormone antagorust These tumours have been purposely
selected because in some mstances both thewr induction and
behaviour are anomalous
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Carcinova or tE Prostate Grann

There 1 no doubt that an endocnne dysfunction 1s an etiologcal
factor 1n the cause of prostatic cancer 1w man, for 3t has been
shown that tumours of the prostate can arise by an alteration of
the hormonal environment

In man the growth of most tumours of the prostate ¢an be
held in check for considerable periods by the adoption of antt
androgenic measures, as Huggins and Hodges (1941) have
admurably shown The ind b , ofp
m rodents and even mm many higher anymals constitutes an
anomaly, for so far thers have been no successful attempts to
produce malignant prostatic cancer w these animals by the
administration of hormonal agents A glandular carcinoma of
the prostate, however, was produced by Hormng (1946}, not
by hormonal adminstration but by treatment with one of the
caranogeme hydrocarbons, namely 20 methyl cholanthrene
Shices of maouse prostate, which had been carefully wrapped
around crystals of this compound, were implanted subcutane
ously into host mice of the same strain Some of the prostatic
tumours which subsequently developed were glandular cell
carcinomas, but most were of the squamous cell variety It was
found that the glandular cancers could all be successfully
grafted into sntact mice but could not all be successfully grown
1n host mce castrated before puberty Some of these tumours
would grow 1n castrated mice providing the host ammals were
treated with testosterone propionate Later 1t was found that
those tumours which were dependent upon the male sex
hormone for therr sustained growth as grafis were glandular
cell carcinomas, whereas the prostatic mours which had
b hormone independent and were growmng as autono-
mous lesions had recently undergone squamous metaplasia
dunng serial tr ton The glandular eell were
hormone sensitive  but once they had undergone squamous

i they b androg depend These expen

ments are of mterest for two reasons Fust because 1t was found
pessible to mnduce a hormone dependent rumour s 3 gland
under endocrine control with a carcinogemc hydrocarbon
wathout the drrect 1ntervention of a hormonal agent Sccondly,
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because once the chemical constitution of the prostatic cancer
cell had altered, 1t ceased to be dependent on the male sex
hormone for sts sustamned growth This 1s 1n fact, to use the
termnology of Furth, an example of an autonomous vanant
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Fic 2 Silhouette chart showing dependence of transplantable prostatic
mouse carcinoma on androgens

Here 15 an endocrme dependent tumour b depend
of hormonal modification once 1t had undergone a spontaneous
cellular differentiation (see Figure 2) Special emphasts has been
laid on this mouse prostate work not merely because 1t constt
tutes an anomaly 1n endocnine carcinogenests but also because
this work has recently been confirmed and extended by Dr
Mirand (1g55) of the Memonal Institute at Buffalo

REvAL NeorLASIA INDUCED BY OERSTROGENS
Let us now pass on to the mnduction of kidney tumours by
ocstrogen admunistration 1n the male golden hamster One of
the most interesting findings 1n the field of endocrme carcino-
genests was made ongmally by harkman and Bacon (1949) of
Stanford Unsversity They found that prolonged treatment with
naturally occurnng or synthetic oestrogens induced kidney
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neoplasia in the male but notin the mtact femle hamster ‘Ths
work has been confirmed and extended by Hormng and Whit
tick {1954) The several interesting problems which this investi
gaton has brought to hight are not yet fully appreciated For
mstance, neaplasms m ammals other than the hamster which
are induced by hormones and are dependent upon them for thexr
sustamned growth, generally anse 1n organs of the body which
esther belong to the endocrine system or else come under the
influence of the anterior pitwitary gland Hamsters are the
exception to this rule 1n that the Lidney, except as a part of
the body subject to the general sttmulation of somatotrophin, 1
not durectly influenced by the pars antertor

‘These oestrogen induced hidney tumouss possess aff the hasto-
logical charactersstics of mahgnant lesions They anse sn the
cortex n association with erther the distal or proxumal tubules,
and Inter invade the medulla and the renal pelvis They also
metastasise Sccondanes are seen m the body cavity as well as
m the lung and hver

Another 1y 1s that prolonged ts wath oestrogens
wnvariably produces prturtary tumours of the pars mtermedia,
whereas 1n other rodents stmlar treatment induces chromo-
phobe lesions of the anterior lobe

ApsORFTION RATES oF InpLANTED PELLETS

The differences in absorption rate between stilboestrol peliets
ymplanted subcutancously i the hamster desest rat and albino
rat are illustrated 1 Figure 3 The absorption rate of the
hamster 1s slower than in the other two rodents and this mught
explain why hamsters are able 1o toferate such large amounts of
stilboestrol

1t will be seen i Tigure g that a deflection 1 the absorption
rate of the tablets 1n each of the three rodents occurs on
approximately the fourteenth day after subcutaneous implanta
ton at 1 pertod when the peliets become encapsulated Cowre
and Folley {1945 contend that this faling off 15 due solely to a
sudden decrease n the surfice area of the pellets
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F1c 3 Absorption of stilboestrol 1n golden hamster desert rat
and albmno rat

HormonaL FacTors DETERMINING SUCCESSFUL TRANSPLANTATION
Many unsuccessful attempts have been made to transplant these
snduced primary kidney tumours into hamsters of both sexes
and of varymng ages The falure of these kidney tumours to
grow etther as subcutaneous or intraperitoneal grafts was sur
prising as they possessed all the histological critena of mahgnant
lestons

Consideration was then given to the fact that as the neo
plasms are dependent upon high levels of oestrogen for ther
mnduction they might also be dependent upon the continued
presence of this hormone 1n excessive amounts for therr main
tenance as grafts After a long latent period the grafis grew only
1n oestrogen pre treated hosts

One of the most interesting features 1s the long latent pertod
which exists between tumour transplantatx’on and the appear
ance of palpable Iesions A tumour now 1n its eighth generatron
of senal transplantation 15 seen i the following histogram (see
Figure 4) It wall be noticed that the duration of the latent period
between transplantation and the appearance of a palpable lesion
shows 2 marhed decline 1n cach successive serial graft
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Even although this lidney tumour has been grafted for several
years and the latent period has been reduced from nearly
twelve months to four weeks, before palpable lesions develop
this tumour still retams its dependency upon oestrogen for
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Fio 4 Histogram showing decline in latent period
preceding growth of graft

maintenance as a graft If transplanted into untreated hamsters
the tumour will no longer grow

These oestrogen induced grfted hidney tumours conform 1n
therr behaviour with many other types of hormone dependent
transplantable tumours observed 1n laboratory animals Expen
ments were therefore undertaken and are still n progress, to
determune whether or not these primary transplantable tumours
are capable of growing following abrupt withdrawal of the
hormonal stimulus Removal of the stilboestrol pellet from the
subcutaneous tissucs 1s easily achieved and 1s followed by a
gradual regression of the pnmary tumours The regression 15
particularly casy to follow in grafts which have been implanted
1 the tail of host hamsters The effect of this withdrawal upon
the sccondary and transplanted lestons 1s sull under considera
non As these hidney tumours are hormone dependent for
their sustamned growth experniments were also undertaken to
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determune 1f tumour formation could be prevented by stmultan
eous treatment of the host with stilboestrol and 1ts antagomst,
testosterone propionate If renal neoplasta could be prevented
by this means, this would be additional evidence of the endocrine
nature of tumours ansing m a gland which 1s not under the
direct influence of the endocrine system

PREVENTION OF STILBOESTROL INDUCED RENAL TuMOURS

wiTit TESTOSTERONE PROPIONATE
The set up of this experiment was simple Srxty male hamsters
all twelve weeks of age were divided 1nto three separate groups
each consisting of twenty ammals The first group were treated
with stilboestrol alone the second recerved combined treatment
with stilboestrol and testosterone propionate and the third
group were untreated

Exammnation of Table 1 shows that with the exception of one
all the sulboestrol treated hamsters developed palpable hidney
tumours at various intery als up to ten to eleven months after the
commencement of treatment All these remal lesions were
bilateral and multifocal and vaned considerably in size The
size of the growth does not ilways depend upon the duration of
treatment For instance the single hamster in this group which
developed no palpable tumour at the end of this period of treat
ment was found at post mortem to possess naked eye cortical
lesions 1n each kidney None of the hamsters recewving the com
bined treatment with stlboestrol and testosterone developed
any kidney tumours (see Table 1) The testes and semunal
vesicles 1n contrast to those treated with stilboestrol alone
showed no atrophic changes It will also be noticed that no
spontaneous lidney tumours appeared 1n the group of ammals
which recerved no treatment (see Table 1)

These experiments with a hormone antagonst demonstrating
conclusively that kidney tumours 1n the hamster can be pre
vented by combined treatment with stlboestrol and testo
sterone provide additional evidence that renal neoplasia m the
hamster comes under the category of hormonal cancer
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Even aithough this kidney tumour has been grafted for severat
years and the latent persod has been reduced from nearly
twelve months to four weeks, before palpable lesions develop
this tumour stll retans sts dependency upon oestrogen for
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mmuntenance as a graft If transplanted into untreated hamsters
the tumour will no longer grow

These oestrogen induced grafted hidney tumours conform in
thesr behaviour with many ather types of hormone dependent
transplantable tumours obsexved n laboratory amsmals Expent
ments were therefore undertahen and 1re still in progress, te
determne whether or not these primary transplantable tumours
are capable of growmng following abrupt withdrawal of the
hormonal stimulus Removal of the shilboestrol pellet from the
subcutaneous tissucs 15 eastly achieved, and s followed by a
gradual regression of the primary tumours The regression 18
particularly easy to follow 1 grafts which have been smplanted
sn the tai of host hamsters The effect of tins withdrawal upon
the secondary and trinsplanted lestons ss still under considera
ton As these hidney tumours are hormone dependent for
thesr sustatned growth experiments were also undertaken to
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Ever since Price 1n 1941 by grafung the ovanes of rats on to
the ears of Iitter mates d rated that the diffe € 1n tem
perature stimulated the secretion of androgens instead of
oestrogen, 1t has been shown that under certain conditions a
reversal of sex hormone secretion can also occur 1n the testis
Brelschowsky (1954), 1t an mgemous expermment on induced
cryptorchidism 1n rats, has demonstrated that the nterstitial
cell stimulating hormone of the prtwitary leads to a hyperplasia
of the Leydig cells of the teshis which are normally associated
with the secreuon of androgen but which do under these con
dittons elaborate oestrogens 1 sufficient amounts to induce
prolife of the y epithelium 1n the operated hosts
These results of Bielschowsky are of mterest when examimng the
testes of men with breast cancer There are indications that
these breast tumours may have developed as a result of a
hormonal imbalance Frozen sections were cut off the testes
after they were imbedded 1n gelatine They were then staned
with Sudan IV

The cells of the adrenal cortex, the theca interna off the ovary,
and the mterstrtial cells of the testis all contain Iipids 1n thewr
cytoplasm which are associated with the formation and storage
of steroid hormones A large part of the lipid 15 1 the form of
cholesterol which gives a positive reaction to the Lieberman
Burchardt test Fat soluble dyes like the Sudan senes stain the
total lipid and naturally do not distingush between specific
steroids  Cytological examnation of these human testes from
men with breast cancer showed abnormal ncrease 1n the num
ber of the Sertol: cells 1n the sermmferous tubules and a marked
proliferation of the Leydig cell tissue Whether or mot the
abnormal amounts of steroid hormones elaborated by the testes
i these 1nstances imtiated breast cancer and can be regarded,
as Dr Furth would say, as the intrinsic agent in the etiology of
the disease can only be regarded as a matter of speculation Tt
does howeyer warrant further examimation

Discusston
Let us briefly review some of the anomalies we have encountered
1 the mduction of tumours of the ovary prostate and kidney



430 E s HORNING

Taste 1 Prevention of stilboestrol induced renal tumours 1 the male
golden hamster with testosterone propronate

No of Duration of
h Form of Results
208 Stilboestrol alone 104 months 18 palpable renal car
(20 mg pellets) clnomas
2 early cortical tumours
{not palpable)
208 Stulboestrol +testo 16 months  No renal tumours deve
sterone propionate Toped
(20 mg stilboestrol) 1 hamster developed a
(2 5mg weekly 1n a1l) unilateral hydrone
phrosis
208 No treatment 16 months ~ No spontaneous kidney
tumours

InpucED OvariaN TUMOURS

We shall now pass on to another anomaly 1n endocrine cancer
This deals with the induction of ovartan tumours following
regular admimstration of the male sex hormone commencing
48 hours after birth

These ovarian tumours were all theca cell lestons and were
induced 1n albmo rats exghteen months after the commence
ment of treatment These tumours are of interest for two
reasons, first because the ovary 1tself 15 a target organ of the
endocrine system, and second, because testosterone has never
been sertously regarded as a potential carcinogemc agent,
although Lacassagne (1939) had claimed that repeated mocu
lations wath the male sex hormone, under strctly controlled
conditions, induce subcutaneous sarcoma

HorMmONAL IMBALANCE IN MaN

1 pass now to the possible association of breast cancer 1 man
wath a spontancous hormonal imbalance It s established that
1n women the ovary although not the sole source of oestrogen
1n the body, plays an important role 1n the etiology of mammary
cancer Huggins and Moulder 1n 1945 were the first to demon
strate that the Sertoli cells in the testis of the dog produced
oestrogenic hosmones
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organ which 1s strictly not a member of the endocrine system
and moreover does not come under the direct control of the
antenior lobe of the piturtary gland Furthermore these kidney
tumours are hormone dependent lesions since the tumours
regress following abrupt withdrawal of the hormonal stimulus
even although they are capable of metastasiing via the lym
phatic pathway The induction of kidney tumours mn the
hamster 15 an interesting exception to the general rule since
other spectes of rodents after stmilar treatment never develop
renal carcinoma  Preliminary experiments still 1n progress sug
gest that the liver of the hamster differs from that of the rat,
mouse and gunea pig 1n that 1t 15 unable to cope adequately
with the mactivation of oestrogens  Also other expertments have
demonstrated that the renal eprthelium of the hamster 15 en
dowed with a peculiar susceptibility to renal neoplasia The
results obtamned with stilboestrol suggested the possibility that
kidney cancer in the hamster might possibly be due partly to
absorbed cherucal carcinogens acting selectively on the renal
epithchum durnng excretion This contention was strengthened
by the fact that kidney tumours could be induced 1n the hamster
by subcutaneous injection at a remote site with 3 4 benzpyrene,
‘whale none developed 1n albino rats following sumlar treatment
It was of further interest to record that this particular carcino
genic hydrocarbon has been shown by Cook and Dodds (1933)
to possess oestrogemc activity

Another peculiarity about the hamster 1s the development of
tumours of the pars intermedia, whereas other rodents following
oestrogen treatment only develop chromophobic lesions of the
anterior lobe of the prtuttary Taking into account this unique
response of the hamster pituttary to oestrogen treatment exper:
ments are bemng undertaken to determine whether kidney
tumours could develop in the absence of a functioning pitwitary
Necrosis of the prtwstary gland 1n normal untreated hamsters 1s
produced by inserting radio active seeds mto the hypophyss via
the trans nasal route This should determine whether the action
of oestrogen in the hamster 1s a direct or an mdirect effect Ths
would yield additional mformation on the mechamsm of renal
tumourigeness i these animals

2F
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before discussing the general problems of endocnne carcino
genesis

The production of ovarian tumours 1n the albino rat following
massive doses of testosterone propionate was first observed by
the late Mr Harold Burrows some years ago at the Chester
Beatty Research Institute Recently I confirmed his contention
The neoplasms were all theca cell tumours The histogenests of
these lesions 15 obscure, but many workers regard them, and I
believe quite rightly, as endocrine lesions arsing from the
stromal cells of the ovaran cortex The results were surpnsing
not only because the ovary s a target organ of the endocrine
system, but also because testosterone has never sersously been
regarded as a potential carcinogen What then 1s the rationale?

When 1 discussed these unpublished results at the last
Gordon Conference in New London Dr Engel (1955) said he
was not surprised since he had recently discovered that testo-
sterone was converted 1n the body nto oestradiol Pearson,
working at the Sloan Kettening Institute, New York, contends
that androgen sometimes accelerates the growth of mammary
cancer 1n women, which he attributes to the possible conversion
of androgen mto oestrogen The reason why progesterone
occasionally stinulates wnstead of inhibits tumour growth in
women mught Ithewsse be due to the same cause

In view of these results, the recent work of van Eck and
Chang (1955) 1s of direct interest They found that ovaran
tumours 1n rodents develop more readily 1n testosterone treated
X rayed mice than they do in X rayed antmals which have not
been treated with male sex hormone When considering that
after myection androgen mught possibly be comverted mto
oestrogen, the known capacity of the gonadal hormones to
stimulate mutoses of fibrocytes should also be taken into con
srderation

If this conversion does occur 1z v110, then 1t should be possible
to induce renal neoplasia 1n the hamster by prolonged treatment
with the male sex hormone alone These expernnments are already
1n progress

We have also seen 1n the case of the hamster that continuous
admunstration of oestrogen can nduce kidney carcinoma 1n an
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tumours 1n muce by treatment with a carcinogemc hydrocarbon
alone without the direct application of 2 hormonal agent, as we
have just seen constitutes an anomaly, some information of
nterest was brought to ight regarding the factors regulating the
behaviour of the malignant cancer cell to the male sex hormone
As long as the prostatic tumour cells remains a glandular cell
carcinoma 1t 1s hormone dependent, but as soon as 1t undergoes
squamous differentiation 1t ceases to be dependent upon andro
gen for 1ts sustained growth and immedrately transforms mnto an
autonomous leston The question therefore arises Does the
endocrine dependent cancer cell differ 1n 1ts chemical compo
sition from the autonomous mahgnant cell which has lost 1ts
responsiyeness to the hormone restraiming forces? In other words
does this change from dependency to autonomy involve any
fundamental change 1n cellular chemrcal patterns and meta
bolism? Unfortunately these questions cannot be answered
stnce the normal mechanism of hormone action 1s not yet fully
understood It1s thought that hormones constitute an important
set of enzyme-regulating factors whose mode of action mught be
elucidated by the study of hormone enzyme relattonships Nor
as yet1s anything known as to how a hormone acts in producing
an abnormal cellular state

Unl this problem 1s more fully appreciated 1t wall be impos
sible to comprehend the factors mvolved i inducing an endo
crme dependent cancer to develop spontaneously into an unre
straned growth or autonomous vartant In the particular
mouse prostatic carcinoma which I have mentioned the cancer
cell before 1t metamorphoses from a hormone dependent 1nto
an autonomous lesion undergoes a pronounced cellular differen
tiation and by hustological examnation 1t1s therefore possible
to predict beforehand the response of this tumour transplant
to hormonal modification

Unfortunately this phenomenon 1s the exception to the rule
Nevertheless 1t mught provide switable matenial when one
endeavours to elucidate certain aspects of this fundamental pro
blem The differences 1 the behaviour of endocrine and non
endocnine dependent neoplasms are important when thinking
i terms of chemotherapy It 15 not possible 1n other types of
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One of the most fascinating features of endocrine tumours 1s
their dependence upon a particular hormone, and the dramatic
manner 1n which many regress once the hormonal sttimulus 15
withdrawn In the case of renal neoplasia in the male hamster
we find that changes produced by oestrogen are reversible and
last only as long as oestrogen 1s available to maintan the
tumour Another feature of interest in hormone dependent
transplantable tumours 1 laboratory ammals s the Jong latent
peniod which exists between implantation and the development
of palpable lesions As we have seen the latent period 1s gradu
ally reduced during each successive sertal generation of trans
plants These renal tumours are now n their eighth senal
generation, and are still hormone dependent since they will not
as yet grow 1n non oestrogemzed hosts Thus 15 of exceptional
interest, as there 1s a tendency for most endocrine dependent
neoplasms growing mn experimental aumals gradually to lose
their dependence upon a particular hormone after they have
been transplanted for several generations There are only a few
exceptions to this rule Muhlbock (1954) 1 Amsterdam induced
arodent ovarian tumour by admimistration of prtuitary gonado
trophins This particular tumour 15 now 1n 1ts fourth year of
seral grafts and s stil dependent upon either androgens or
oestrogens for 1ts maintenance There are no indications that 1t
will develop 1nto an autonomous varant

The question naturally arises as to whether the oestrogen acts
directly on the tumour cell of the graft or whether the hormone
brings about changes in the piwtary gland which 1n turn
indirectly stimulate the latent tumour cell 1nto 1ts mahgnant
phase The long pertods 1n which these tumour cells remamn
quiescent as subcutancous grafts suggests that the piturtary
mught possibly be mnvolved In view of this, normal untreated
male hamsters are now recening transplants of pituitary
tumours prior to the implantation of kidney carcinoma grafts
1f these renal grafts will grow 1n non oestrogenized hosts bearing
pituttary tumour implants 1t would give valuable mformation
on the biological mechanism controlling the behaviour of
hormone dependency

Although the induction of hormone dependent prostatic
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Data 1s now accumulating on the effects of hypophysectomy
on patients suffering from breast cam:er Some of these reports
dealwith p having & who have had
an adrcmlccmmy but have suffered a relapse after varying
periods of remisston Yn the last resort a hypophysectomy has
beendone In several of these cases a further rapad regression of
the carcioma has been obtamed In others i which reactna
tion of the growth had occurred, following gonadectomy and
adrenalectomy  post mortem exarmunation has revealed the
presence of accessory coruieal adrenal rests These were appar
ently the cause of the reactination of the growth Recurrences
of this kind after a remussion in the absence of ovanes and
adrenal glands suggests that the antenior pitwitary 1 attempt
g to mamtain an equiibrium 15 capable of stimulatmg the
hypertrophied adrenal rests 1o sccrete oestrogen i sufficient

to reactivate the g 1 Pearson con

tends that there s also evidence suggmst:mg that the reoceur
rence of some breast carcinomas is due to a pimtary hormone or
hormones acung tn additton to oestrogen Indeed, accessory
cortical tissue 15 not always found i cases which have undergone
reactivatien One wonders whether prolactin acting alone or m
combmation with other pituttary hormones will not eventually
be found to play an important role in this comphicated story

Remussion of endocrine cancer whether obtamed by a hor
mene antagomst or by depression of pitustary function by
oestrogens or by surgical removal of the gonads and adrenals
15 only temporary in duration Sir Stanford Cade (1955) 1 a
recent review of one hundred cass states that remisnon follow
ng \ and on cortisone \aries from
several months to three years Huggins of Chicago who imtiated
this form of surgical therapy claims reyussions i some mstances
up to ux years

There are many gaps m our knowledge and perhaps more
concentrated study of some of the anomalies 1n endocrine car
cmagenests will help m the final solution of ths problem The
fact that some types of endocrme cancer can m many mstances
be fully or partly controlled by an alteration of the hormonal
environment of the host 1 to say the least encouraging
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known tumours erther n ammals or 1n man to ascertam by
hustological methods whether a particular tumour 15 hormone
dependent or not Huggns, however, does contend that any
breast cancer which has undergone naplastic changes 1 :mvan
ably more resistant to hormone therapy

Eser since Huggns and Scott i 1945 first used gonadectomy
combied with bilateral adrenslectomy for controfing the
growth of breast and prostatic cancer m man many attempts
bave been made to find some method by which 1t would be
possible to predict before operation whether the tumour was a
hormone dependent lesion A promusing step has been made
recently by Pearson {1955) and his co workers m New York
They found that measurements of urinary calelum excretion in
men with prostatic cancer revenled the sxstence of two kends of
osteolytic metastases one dependent on oestrogen and the other
non dependent It s the former type of pattent who responds to
adrenalectormy which reduces oestrogen production and thus
brings about a remussion of tumnour growth Addional mmests
gations may well confirm these findings and establish the value
of urinary calcum detenmunations as 2 gwde to the form of
therapy to be taken 1n prostatic and breast cancer

Recently Hadfield {1g56) has also been studying methods by
winch 2t 15 hoped to determane beforchand whether or not
patients with breasteancer possess hormone dependent tumours
Thus author 15 of the opimion that breast tumours are more likely
to regress when the production of oestrogen 13 dumsmshed and
the output of gonadotrophin i the urine 15 mereased He clums
to have wdenufied a mummatrophic factor from human urine
Ths factor has no oestrogene wcnvaty, and 3t 1s not appareml)
found 1 the unine after bypophysectomy Hadfield admits that
the mammatrophic substmce present 1 human urnine 15 pro
bably prolicun It s known that the prolacun content of unne
goes up dunng partuntion nd 1t will be necessary to disunguish
between prolictin urnary output oeowrnng nermally at vatious
times and ages from that which they claim to be mdicative of
breast cancer If these tests can be made truly rchable for the
chimcal detection of hormone dependent breast cancer treat
ment by hy pophysectomy would be estabhshed on a fismer bass
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Recovery from the
Lethal Effects of Radiation’

J F LOUTIT

become a matter of very considerable importance Formerly

1t was a matter of concern only to those few who were
routinely exposed to radiation The radiation was from X rays
1n medical diagnosts and therapy and i industral radiography
from gamma rays in ssmilar occupations and 1n the then hrited
academuc fields of radio chemustry and nuclear physics Since
the discovery of nuclear fisston however, occupations necesst
tating exposure to 1onizing radiation are mncreasing daily and
will continue to mvolve more and more people Permussible
daily or weekly doses of the various kinds of radiation have been
assessed but apart from routine, there 1s always the prospect of
acadent in which considerably greater doses may be recerved

Routine protection now as heretofore 15 a matter of prophy
laxis Sources of radiation must be surrounded with shrelding
material such as lead or concrete which must physically prevent
the radiation from reaching the operative Internal contamina
tion of the body with radioactive materials must be prevented
by a most scrupulous attention to detail of laboratory and
industnal techmque But in acadents—or for that matter of fact
1n nuclear warfare—these conditions do not obtan and men
may recewve serious over dosage For the physician this poses the
problem, Can the body be conditoned against the effects of

IN the last ten years protection aganst 1omzing radiation has

2 An carlor verson of this paper was presented at the Rad aton B ology
Sympos um Melbourne December 1955
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Let me conclude as 1 began by quoting = pertinent remark by
Dr Jacob Furth ‘Recogmtion and adjustment of the hormonal
disturbance mn this disease 15 1n fact cancer prophylaxis *
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a lethal dose of X rays This hypothesis seemed to be strongly
confirmed by work from the National Cancer Institute at
Bethesda Egon Lorenz and his colleagues (Lorenz Congdon
and Uphoff, 1952) showed that not only was normal spleen
effective 1n therapy, but normal bone marrow was equally
good Jacobson had implanted normal spleens intrapentoneally
Bone marrow 1s not a discrete organ hke spleen but a diffuse
tissue Lorenz, therefore, injected suspensions of bone marrow
mtraperitoneally and later ntravenously with even better
results This was a considerable techmcal gamn Moreover
Lorenz made the notable discovery that therapeutic potency
was not confined to normal mouse bone marrow but that normal
guinea pig bone marrow would also serve though larger doses
were necessary This seemed to 1dennfy the active principle as
a chemucal agent The alternative hypothesis to chemical simu
lation of the damaged marrow would be colomzaton of the
affected marrow by normal cells from the mjection or the 1m
plant and regrowth of marrow from the sceded cells However
1t 1s an axiom supported with much experimental evidence that
transfer and growth of cells from one species of normal animal
to another does not occur It 1s barred on immunological
grounds Such heterografts even if they do take mitally are
soon rapidly thrown off as the recipient develops an immune
reactton which destroys the graft Therefore, 1n this case sceding
or colomzation seemed to be Tuled out and a chemical agent
favoured Furthermore m San Francisco Cole and his col
leagues at the Naval Radological Defence Laboratory (Cole
Frshler and Bond 1953) began to refine the suspensions which
they used for mjection In the first place the tissues were sub
Jected to more severe treatment than 1s required simply to make
a suspension They were ground m a Potter Elvejhem homo
gemzer with a special med and such he were
proved active Separation of the vanous fractions of the homo
genate by ultracentnfugation showed that the mutochondrial
and mucrosomal fractions of the cells were without effect but the
nuclear fraction was the potent one

Our own work at the Radiobrological Research Ut at
Harwell (Barnes and Loutit 1g953) began after Jacobsons
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over exposure or 1if over exposure has occurred can treatment
alter the subsequent chamn of biological events®

For the purposes of this discussion we will consider only over
exposure to external radiation and only over exposure to X or
gamma radiation Also, while considerable 1mvestigation has
been carnied out on prophylactic measures through chemucal
means no method which yet gives promuse of practical applica
tion has been uncovered Therefore, we will consider only
recent advances 1n potential therapy

InjecTION 0¥ HAEvoPOIETIC TISSUE
From the viewpont of expertmental medicine the first real pro
gress 1n ths field was made by Leon Jacobson and hus col
leagues 1n Chicago (Jacobson, 1952) Jacobson had observed
that mice given penctrating X rays 1o the whole body died with
aplistic anaemia afier a certamn cntical measured dose Pre
sumably the dose of radiation given to the bone marrow was not
greatly different from the dose recorded 1n air On the other
hand, muce given injections of radtoactive stronttum which
localizes most strongly 1n the bones, whence the beta rays
srradiate the marrow, need a much larger calculated dose of
radiation 1 the bone marrow to cause death from aplaste
anaema It, therefore, occurred to Jacobson that the spleen of
muce, not irradiated to any great extent by radiostrontium but
arradrated along with the rest of the body by X rays mught be
exerting a protective effect 1n the former case In support of this
thesss was his experiment wherein mice were totally srradated
with % rays except for the spleen which was shielded by lead
This approximately doubled the dose of X rays necessary to
hall the mouse Later 1t was shown that a sumlar experimental
result could be obtamed by srradiating the mouse totally but i
addition treating the mouse subsequently with an implant of
spleen from normal mice To Jacobson this sigmfied that the
normal mouse spleen—either protected from the s rays given
to the rest of the whole body or adminstered therapeutically
after total wradiaton—contained a humoral agent which
caused accelerated recovery of the damaged bone marrow and
allowed the mouse to survive what otherwise would have been
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poorer results and below that usually no result The mmmal
effective dosc 15 about 10* nucleated cells (Others have reported
even lower effective doses } Similar suspenstons from spleens of
stramn A mice grve comparable survival at go days However, if
the mice are not then hilled, for histologteal purposes or because
of shortage of accommodation as 1s so often the case, but are
allowed to live till spontaneous death a difference between the
groups given 1sologous and homologous material 1s readily
observed Our umrradiated CBA muce have a median hfe span
of about goo days, those irradiated at the age of about 100 days
and treated with 1sologous spleen live for a median pertod of
500 days longer, whereas those wradiated at 100 days and
treated with homologous spleen hive only a few months longer
(Barnes and Loutit, 1g55b) We have not investigated the cause
of this death It could be explaned on the cellular theory as
follows Normally mice will not tolerate a homograft any more
than a heterograft for more than about ten days By this time
they begin to develop an immune reaction aganst the foreign
antigens and the reaction of antibody with antigen results in
death of the cells carrying the antigen However, the capaaty
of the mammal to form 1mmune antibodies 1s tmpaired after
massive doses of radiation It 15 possible to conceive that the
mouse tolerates a homograft for longer than normal and only
recovers 1ts ability to form the appropnate antibody after some
weeks or months or even longer when 1t does recover this
faculty, the graft 1s belatedly destroyed Transposing the hypo
thesis to the wrradiated CBA mouse one could postulate that
myeloid spleen cells of stramn A mice colomze and grow 1n the
CBA mouse and form a sigmficant part of the recovered
mouse 8 bone marrow but, when the reaction of immumty 15
restored to the CBA mouse 1t develops antibodies against A
cells which destroy much or all of 1ts effecuve A marrow It1s
also possible to postulate an opposite view The myelo:d A tissue
from the donor grows and gradually differentrates not only
mto mature red and white blood cells but also into reticulo
endothelial tissue with the capacity to form anttbodies This
donor tissue therefore can 1n theory form antibodies against
the host and kill 1t
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prehminary report and when s humoral theory seemed most
Lkely However, our attempts to prepare active extracts of
spleen from mice and other mammals were frntless and this 1s
the expenience of every other worher who has tred It was
observed that the mntrapentoneally implanted spleens appeared
to ‘tale’ and survive We returned, therefore, to first principles
to rule out the celullar hypothesis of seeding We confirmed that
suspensions were in practice more effective and more casly
adminstered and that the mtravenous route was superor to the
satraperttoneal This was difficult to explam on the humosal
theory but 1n accord with expectation if seeding were taking
place

The agent 1n spleen or bone marrow 15 extremely thermo-
labile 1t 15 destroyed 1n a few hours at room temperature and
15 not preserved 1t 4° C or —15 €, the usual condstions of
storage for unstable biological agents We (Barnes and Loutit
19553} have shown however, that it 1s preserved by a techmique
of storage m glycerol at Jow temperatures which has become
standard for preservation of whole cells

Ongnally we could not make our muce of the mbred CBA
stratn recover with suspensions of spleen or bone marrow from
gumea pigs or rabbus Heterologous matenal from foreign
spectes having been ineffective, we turned our attention more to
homelogous material from different stramns of mice Tissue from
muce of the same mn bred stram should be genetcally and anty
gemcally identieal (isologous), tissue from nuce of different
strams 15 genetically and antigenically more or less dufferent
(homalogous) The CBA mause was always used as the rrrad:
ated subject gsor X rays (240 kv, 15 ma, HVL=1 2 mm
Cu  43r/mun ) has been virtually 100 per cent lethal to these
ammals untreated If they are given mtravenous myections of
suspensions of spleen cells from infant CBA mice a satisfactory
percentage recover and survive the conventional go day pensod
post rachation Too great a mass of material yected 1s tmmed:
ately fatal presumably from embohsm but suspenstons made
from four infant spleens (about 100 mg ) m 0 4 mi of normal
rabbst serusn are usually tolerated Suspenstons of 1/10th ofa
spleen gne equally good results, 1/20th of 4 spleen definutely
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response within a few days If the ammals were not immune the
tumour would grow for about ten days and only then regress
The test ammals were thus killed ten days after a subcut ineous
mjection of Sarcoma 1 given ten days after ther test mjection
of tissue or tissue flmd  The results indicated that spleen, lymph
glands and induced peritoneal exudates in the irradiated CBA
muce treated with A spleen contamed A antigen for at least
seven weeks Normal umrradiited CBA muce injected intra
venously with suspensions of A spleen contained A antigen for
at the most one week only In asecond set of experiments CBA
mice given sublethal doses of 500r were given suspensions of
spleen from A mice immumized against B typhosus H antigen
The 1rradiated mice were found to develop agglutinating antt
bodies agamnst B f3phosus which increased with time, indicating
the survival and function of the donated matertal

We beheve that, though all the foregomng results could be
accounted for by the transference of a chemical antigen from
the donor and 1ts adoption by the host 1n a manner akin to
bactenal transformation the true explanation is colomzation of
the host by seeded cells The most convincing evidence for this
15 from our most recent and still incomplete work

We have noted that onginally we were unable to obtain sur
vival from heterologous tissue However following Congdon
and Lorenz (1954) we hive confirmed that rat bone marrow,
from our inbred stram of albino rat of Wistar ongim, will give
some survival of the irradrated CGBA mouse The tissues of such
surviving mice have been examined cytologically by our col
leagues Ford and Hamerton (Ford, Hamerton, Barnes and
Loutit 1956) The anmmals previously injected with colchicine
are killed, suspensions are made of bone marrow spleen, lymph
glands and thymus, and the materrals are prepared by a mod1
fied Feulgen squash method Cells 1n the metaphase of mitosis
are then examned The chromosomes of the rat differ m
appearance and number from those of the mouse In these
recovering tissues virtually all the cells 1n metaphase correspond
with the picture charactenstic of the rat Simularly 1t has been
shown that the same holds when homologous tissue 15 trans
ferred The donor mouse 1n thus case 13 a mouse carrymg a
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Also 1n favour of the seeding hypothesis 1s our other observa
tion using homologous material We have already noted that
suspensions of spleen of stramn A mice prolong the survival of
some CBA muce, which have been given the supralethal dose of
gsor, beyond the normal period of sconng namely g0 days
However, 1f the GBA mice had been previously exposed to the
A antigen this result was not obtained The muce died within
ten days of the gsor 1n a fashion comparable with untreated
controls (Barnes and Loutit, 1954) This suggested that the
previous admunustration of the A antigen had resulted m 1m
mumty to A cells, so that A matenal given as therapy was
destroyed before 1t could be effectrve We have since shown that
there 1s certainly an immumty 1n so far as an ant1 A haemag
glutimn can be demonstrated m the circulating blood (Barnes
and Loutit, 1956}

Sull further favouring the sreding theory 15 the result of Mamn
and Prehn’s experiment (Maun and Prehn 1955) Mice of strain
DBA(2]N were grven the lethal dose of radiation nd treated
successfully with 1sologous material Thirty days later they were
grafted with shin from homologous muce of strain BALB/cAnN
In 2 mstances out of 31 the skin graft ook Stili more rmpor
tant, when strmlar DBA muce were given as therapy material
from the F;, DBA/2JN X BALB/cAnN muce, and were grafied
30 days later with BALB/cAnN skin, 33 out of 36 grafts ‘took

Mutchison (1956} working m our laboratory has adduced
further evidence derived from immunological experiments that,
with our practice of using cells of stram A as homologous
therapy for CBA muce, the A antigen persists and increases in
CBA host s haemopozetie tissue

The methods used for this d ration were In
one st of experiments tissues and tissue flmid were taken from
the treated amumals killed at various times after trextment They
were made into suspensions (1f not already flwid) and myected
into normal CBA mice which became the test ammals If the
mjectcd matental contained A antigen 12 any significant quan
tity, 1t would produce a state of immumity within about ten
days In thus state a graft of tumour specific for the A strun,
Sarcoma 1, would be rejected by the so called sccond set
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Crupsucar. PRoTECTION

It would appear that this colomization 1s effective not only in the
unpremedicated mouse lethally irradiated but also 1 the
chemically premedicated Ongmally Jacobson had claimed
that spleen’ protection and chemical protection with cysteine
were not addittve This suggested that both acted sumlarly by
stimulation of the damaged ammal s stem cells to divide and
differentiate Recently, however at Oak Ridge Hollaender and
Stapleton {1955) have shown that premedication with 8 amino-
ety] thiouromum Br HBr and post medication with spleen
allow recovery of some mice from doses as high as 2,400r of
v rays Thus suggests that the chemical protection reduces the
biologrcal effect of the radiation to one half or less of that 1n the
unprotected aimal and that the therapy allows recovery from
the effective 1,200r more or less

Sumvary
These dramatic results are of considerable nterest i funda
mental raciobiology They still, however are of ittle moment to
the climcian If our interpretation 1s correct this form of therapy
cannot be applied to man Tt 18 concewvable that one could
collect human haemoporetic tissue and store 1t for considerable
pertods 1n cold glycerol But man s antigenic formula 15 mfin
1tely vanable The donated haemopoletic tissue might grow 1n
the irradiated human subject and recolomze the damaged
marrow but the antigenic differences would result sooner or
later 1n an smmune response charactenstic of the homograft
The 1rradiated human mught have an acquired tolerance of the
graft due to Ius over exposure to 1rradiation but one 15 stall left
with the problem of making the graft tolerant of the host whilst

retatming the capacity to react aganst bacteria wiruses and
toxing
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also ympairs the power of the amml to reparr the damage In
the untreated ammal 1t 1s this mabiity to recover sufficiently
early which results 1n 1ts death When normal haemopoietic
tissue 15 myected mtravenously, hiving cells are transferred by
the circulation to the usual sites of haemopoesis where they
settle down, colomze the tssues and function By the end of a
weeh or ten days they are vsually sufficiently productive to tide
the animal over the time when death would otherwise super
vene The fact that homol or even heteralogous tissue a5
able to do this mdicates that the normal mechmsms of immun
1ty are gravely upset by the unduly heavy dose of radration The
ammal from the aspect of immunity s 1n a state simular to the
embryonsic 1t has acquired tolerance for foresgn tissue This
surviving graft can produce not only circulating cells and
particles but also soluble substances, anttbodies, etc which
mamtam the defences agamst bactenal mvasion In ammnls
which have died i spite of treatment and have been sufficently
fresh to be worth histological exammation we have not found
the evidence usually attnbuted to bactertal mvasion With
adequate defences against bactera and their toxins the ansmals
are protected temporanly against this form of death, as were
the mice of others who were under cover from antibrotics Ifthe
graft produces cells and particles suffictently easily and ade
quately, the ammals are protected agamst death from anaemtc
anoxta—and from thrombopema and 1ts sequelae The closer
the graft 15 antigenically to the host the more likely 1s 5t to
produce cefls which can function adequately The grafts must
mantamn function for a very long time—as mstanced by the ex
peniments of Main and Prehn-—2and production of antibodies by
them ~ganst the host may well be the cause of the delayed
death 1n the case of homologous and heterologous grafts We are
1mpressed with this posstbality from the very few results we have
obtained in survival of F, muce—CBA x A~—gven A material
The immediate recovery was good but the long term survival
poor which would be expected from this hypothesis but not
otherwse {chance excluded) as the A graft should be fully com
pible from the host s point of view
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XXVI

Physiology of Nasal Circulation

DAVID SLOME

largely neglected by scientists mvestigating the physio
logy of the circulation The history of the development

of our knowledge of the physiology of the nasal airculation
shows brief pertods of intense expenimental interest alternating
with long periods of apparently complete decline of interest

In ancient times Galen recogmzed the nose as essentially an
organ of respiration and he was the first to appreciate that 1t
served to heat the inspired air and so prevented cooling of the
lungs In the seventeenth century the paranasal sinuses were
almost the only part of the nose under investigation, while some
believed that they contained air others were equally convinced
that they were filled with amimal spints The scientific and
experimental 1ny estigation of nasal functions began about 1850
However, 1n the later years of that century the emphasis shifted
once more from function to structure Attention was directed to
the shape and anthropological features of the nose which were
described as r hng indicators of p , rather
than to its internal archuccture and functional activity At the
beginning of the present century the work of Zwaardemaker
and others again focused 1nterest on nasal physiology

The first experimental demonstration of the nervous control
of nasal blood vessels was carried out by Tschallusow n 1910
At this time the general pattern of the peripheral gangha of the
cramal autonomic had been substantially elucidated by Lang
ley and others but the effects of electrical stumulation of these
autonomic pathways on nasal blood vessels had not previously

THE nose for all its anatomical promunence has been
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been nvestigated In order to show changes m nasal vessels
Tschallusow converted the nosc mto a closed chamber by
bloching 1ts antertor and posterior openings, and then recorded
changes i volume of the nasal chamber with a tambour He
studied the responses to stimulation of the nerves supplymng the
nose and also the reflex responses ehcited by stimulation of
afferent nerves in other parts of the body

In the penod from 1920 to 1930 the effect of climatic conditions
on nasal function was the mam subject of expertmental and
chnical interest Yet once agan that mterest died away and
apart from the important studies of ciliary motion by Proetz,
Negus and Hilding and of the neurological aspects of olfaction
by Adrian and by Allen, the nose as an object of experimental
nquiry was neglected for twenty years

The vast array of experimental exploration 1n recent years of
the physiology and pharmacolagy of the peripheral blood
vessels has not been extended to embrace, to any appreciable
extent, the nasal blood flow This 1s all the more surprising
when we contemplate the great clinical nterest 1n nasal vaso-
motor disease For recurrent and chronic nasal disorders such
as vasomotor rhimtis constitute one of the most prevalent and
most 1rksome of the munor afflictions of man, 1t has been esti
mated that during one week i February 1942, 20 per cent
of the adult population of the Unrted States of America were
suffering from nasal vasomotor disorders and that nearly half of
all man hours of work lost 1 factories 1n the war years in the
Umted States of America was due to these nasal vasomotor
disorders

AnaTosty oF Nasar Broop Suppry

The nasal mucosa has an abundant blood supply from the
sphenopalatine branches of the maxillary artery and from the
anterior and posterior ethmoidal branches of the ophthalmic
artery Zuckerkandl Swingle and more recently Dawes and
Prichard have described the detailed architecture of the nasal
vascular bed

“The arteries lte 1n the depths of the tunca proprin, arranged
1n parallel longitudmnal rows From these vessels artersoles pass
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towards the surfice and supply subepithelial and periglandular
capillary networks The efferent vessels from these capillary
networks open 1nto Iarge irregular sinusoidal venous spaces The
walls of these smusoids are supported by abundant elastic
tissue, and by circular and sprrally arranged bundles of plamn
muscle The ends of the sinusords are furmshed with sphincter
muscles and Lucas has demonstrated these sphincters i sections
of human nasal mucosa Finally the blood drans from these
simusoids 1nto deeper venous plexuses This vascular arrange
ment forms a type of erectile tissue and 15 especially well
developed over the infenior turbinate and the lower margin and
postertor end of the middJe turbinate The corresponding parts
of the septal mucosa are also highly vascular and erectile

The exstence of arterio venous anastomoses 1n the nose had
been clatmed by Sucquet and by Harper Dawes and Prichard
at Oxford used microdissection techniques on neoprene mjected
specimens and they provided for the first time detailed descrip
tions of the general pattern of distnbution of nasal vessels in the
common expertmental ammals They also demonstrated un
equivocally that arterto venous anastomoses are present by
passing the periglandular capillary system

InnervATION OF Nasar Vascurar Bep
The control of the blood flow through the nose as of other
organs and tissues, 15 regulated by both nervous and chemmcal
mechanisms The vasomotor nerve supply 1s derived from both
divisions of the autonomlc nervous system (Figure 1)

The i c cells are presumed to
be located 11 the lateral horn of grey matter m the first and
second thoracic segments of the spinal cord This 1s mnferred
from Lknowledge of mnenation of other cephahc structures
There 15 as yet no experimental evidence substantiating this
locahization for pregangliomc neurones nnervating the nasal
vessels

The preganghome medullated axons emerge in the corre
sponding ventral nerve roots and traverse the muxed spmal
nerves their anterior primary ram and white ram: commum
cantes to the corresponding first and second thoracic gangha of
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been mvesugated In order to show changes in nasal vessels
Tschallusow comverted the nose mto a closed chamber by
blocking 1ts anterior and postertor openings, and then recorded
changes 1n volume of the nasal chamber with a tambour He
studsed the responses to simulation of the nerves supplying the
nose and also the reflex responses ehiated by stimulation of
afferent nerves i other parts of the body

In the period from 1920 to 1930 the effect of chimatic conditions
on nasal function was the mam subject of expertmental and
chnical mterest Yet once agam that interest died away and
apart from the important studies of cihary motion by Proetz,
Negus and Hilding and of the neurological aspects of olfaction
by Adrian and by Allen, the nose as an object of experimental
nquiry was neglected for twenty years

The vast array of experimental exploration in recent years of
the physiology and pharmacology of the peripheral blood
vessels has not been extended to embrace, to any appreciable
extent, the nasal blood flow This 1s all the more surprising
when we contemplate the great chinical mterest in nasal vaso
motor disease For recurrent and chromic nasal disorders such
as vasomotor rhimtis constitute one of the most prevalent and
most irthsome of the mor afflictions of man, 1t has heen est
mated that duning one week mn February 1942, 20 per cent
of the adult populauon of the United States of Amertea were
suffering from nasal vasomotor disorders and that nearly half of
all man hours of work lost 1n factorzes m the war years in the
Umted States of America was due to these nasal vasomotor
disorders

ANATOMY OF Nasar Broop Suppty

The nasal mucosa has an abundant blood supply, from the
sphenopalatne branches of the maxillary artery and from the
antertor and postersor ethmordal branches of the ophthalmic
artery Zuckerhandl, Swingle and more recently Dawes and
Prichard have described the detailed architecture of the nasal
vascular bed

The artertes lic 1n the depths of the tunica propria arranged
1n parallel longtudinal rows From these vessels artcrioles pass
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nerve These ﬁbrcs pass through the wdmn nerve and relay 1n
the spk nc fibres pass from the
cells of this g:mghon akmg s branches to the blood vessels and
gtands of the nasal mucosa

One aspect of the autonomic mnervation of the nose remaxns
obscure, 1 ¢ to the region of distnbution of the anterior ethmoy
dal nerve from the ophthalmic division of the trigeminal nerve
Testut describes sympathetic fibres reaching ths area from the
superior cervical ganghon via the cavernous plexus and thence
along the ophthalmuc division of the fifth cramal nerve But
parasympathenc fibres to this region have never been desenibed

Exrernsentan Stopy or Nasaw Veses
The principles underlying some of the methods used in the
expenimental study of nasal blood vessels are shown i the
following table

TasLe I Methods used 1n investigating nasal blood flow changes

1
1 Colour of nasal mucesa SPEEon hy (E

2 Temperature of nasal mucosa recorded by thermocouples
(Mudd and Goldman)
{Ralston and herr}

{Ruchtner)
3 Volume changes (a) mtranasal bailoon
{b) closed chamber techruque (Tschaliusow Jackson)
{¢) resistance to air flow
lndm:t Rhanometry

R method {. d
otating lmder etlman)
Dire ¢ Rhy s cy"] &
(2) Volume of nasal aux flow
Movable vane or turbine in awr stream
(1) normal inspriration (Zwaardemaker Undritz)
(1) a1r sucked arbficsally through nasal chambers
(Sternstein)

{8) Pressure 1 nose recorded by water manometer
{1} normal mspiration (Uddstromer Spiers)
{1} constant stream of a1r pumped nto nose (van Dishorck)
& V‘;}omy of nasal 2ur stream (Blick Zwaardemaker Matan
Tns)

Malcomson and I have recently remvestigated the nervous
control of these vessels and thewr responses to autonomic drugs
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the sympathetic chamn From here they ascend the cervical
sympathetic chain to end by synapsing with cells in the superior
cervical ganglion

From the superior cervical ganglion, postganghonic fibres
mught reach the nose by any of at least three routes

F1c 1 Diagram of autonomic innervation of nasal blood vessels

(1) From the cells of the superior cervical ganghon, axons
pass to the plexus round the mternal caronid artery and thence
1 the deep petrosal nerve to form part of the nerve of the
pterygord canal (vidian nerve) These post synaptc fibres then
continue through the sphenopalatine ganglion without relayng,
to be distrzbuted with the branches of that ganglion to the nasal
mucous membrane Experimental evidence that this 1s the path
way of postganghionic fibres 1n the cat will be presented

(2) Blier, on the other hand, has contended that 1n the dog
only a munor part of these postganghomc fibres pass through
the sphenopalatine ganglion, the major group passing along the
second division of the tngeminal nerve and 1ts sensory branches
to the nose

(3} Others have cl d that the postgangl symp
fibres pass with the blood vessels as extenstons from the plexus
round the external caroud artery and its branches

The paragympathetic supply 1s by preganghonic fibres in the
facial nerve which course along the greater superficial petrosal

h




PHYSIOLOGY OF NASAL CIRCULATION 457

1 have mentioned that the course of the postganghonic fibres
1s disputed In the cat 1t can be shown that they pass almost
exclustvely via the deep petrosal nerve through the sphenopala
tine ganglion This 1s established by the experimental finding
that the vasoconstrictor effect of sympathetic simulation in the
cat 1s almost completely abolished by section of the vidian nerve
or excision of the sphenopalatine ganghon (Figure 2)

AFTER SPHENCPALATINE
GANGLION EXCISION
CONTROL. AFTER VIDIAN
NERVESECTION

|
Vfﬂf* |

S L-"‘"*'r !

i
-u—u—u——u——u—u-—v—-—u-—\_,—
§3 54 55 53 5455 §3 54 55

Fic 2 Typical record of effect of stimulation of cervical sympathetic on
nasal resistance

Control shows effects produced by g strengths of
sumulation Thus effect 1s abolished by section of vidian nerve e and excision
of sphenopalatine ganglion

This view 1s further supported by the expertmental demon
stration that the simultaneous stmulation of sympathetic pre
gangliomc fibres and the vidian nerve produces no greater effect
than maximal stimulation of the vidian nerve alone

(8) Stimulation of the P spathetic Ir
The vidian nerie contuns both parasympathetic preganghonic
fibres and sympathetic postganglionic fibres This nerve and
the sphenopalatine ganglhion can be readily exposed for stimu
latton 1n the cat by a transorbital approach In later expen
ments we have found 1t more convement to expose this nerve
from the mouth by a transpalatal route This has the advamage
of giving ready access to both pr 1 and
fibres

Stimulation of this nerve of the pterygoid canal (vidian nerve)
produces two well defined types of response
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The method used records graphically vanations in the degree
of congestion of the nasal mucosa by recording the pressure
changes at the nostril when a fixed volume of air 15 pumped
some fifteen to twenty times a minute along a cannula inserted
1nto the nose of the tracheotomized animal

‘With 2 constant stroke volume maintamed by the pump, the
magmitude of the rise and fall of pressure 1s determined by the
resistance 1n the nasal chamber Vasodilatation in the nose
ncreases the obstruction and resistance i the nose and a greater
excurston of the manometer results Vasoconstriction conversely
will produce a dimimished excursion on the record Thus
changes m the resistance 1n the nasal airway are almost immed:
ately reflected in the manometer record Connected by a side
limb to the nasal cannula 1s a small atomuzer, this permuts
ntranasal insufflation of drugs By this method 1t 15 possible to
record quantitatively changes 1n nasal resntance produced by
changes 1n the nasal vascular bed

This techmque has the ment of extreme stmplicity and gives
remarkably consistent results The graphic records give a quan
titative measure of the intensity and the duration of changes in
nasal resistance

(a) Stumul of Cervical Sympath

The response to stimulation of the cervical sympathetic 1s an
immediate and intense vasoconstriction The threshold of stimu
lation for this response 1s remarkably low mere handling of the
sympathetic chain cheits a response This may be correlated
with the climeal fact that warmung over the superior cervical
ganghion may clear the airway in an occluded and congested
nose Increasing the strength of stmulation or the frequency of
sttmulatron produces an increased degree of vasoconstriction
However, beyond a certain maximum further increase in stimt
lation, as one would expect produces no further mncrease n
response This mavamal effect 15 a useful standard reference for
contrasting the vasoconstrictor potency of various drugs The
vasoconstrictor effect of stimulation of these preganghiome
fibres 15 abolished by application of nicotine solution to the
superior cervical ganghon
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1

mpathetic componentof the vidiwn nerve passes
through without interruption We have already considered ex
penmental evidence that the postganghome sympathetic fibres
from the supenor cervical ganghon pass along the vidian nerve

The vasoconstnictor component 10 the vidian nenve can be
demonsteated to consist entirely of fibres from the supenor
cervicnl ganghon The sy hetic cervical ganghon was ex
cised and the poslganghomc fibres allowed to undergo degen
eration Four weeks later, stimulation of the vidian nerve pro-
duced only marked vasodiator effects—at all strengths of
stmulation {Figure 3} Thus supenor cervieal ganghonectomy
18 followed by loss of all the v FICLOT fesp: P d by
sumuhmon of the vidian nerve

i of the great superficsal petrosal neree and of the trunk

of the faraf nerve central to the gemculate ganglion produces as
expected only vasodilatation

Some of the more important chnical :mpheation of these
expenments are that (1) section of the vidian nerve or excision
of the sphenopalatine ganglion mvolves iterruption of both the
sympathetic and parasympathetic innervation of the nasal
vessels and mucosal glands, and (2) parasympathetic denena
tion alone would require mterruption of the greater superficial
petrosal nerve or the facial trunk wself central to the genculate
ganghon

The ding of ck mn to arr flow th h the
nose 15 pcrhaps ot as convmcmg evidence of vascular changes
as the darect visual ohservation of changes in colour and volume
of the mucosa Sir Thomas Lewss s researches on the vascular
responses of the skin serve as a classical example of the use of
sunple observations on skin colour, temperature and vofume to
resolve carculatory responses While the complexity of the
turbmal area i the cat precludes direct observauon through
the external nares nevertheless by excsion of the hard palate
and 50 removing the ﬁoor of the nose we have been able to
observe directly and to p h changes in vasculanty 1n
swelling and sccretory actvity 1

At t)ns poml n me ong nal lecture a shost sect on of a filin showing the effect
of and ¢ ncrve supply was shown.
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(1) with weak stimulation there 15 produced vasodilatation
and 1ncressed resistance This represents the effect of sumula
tion of parasympathetic fibres predomnantly

(2) with stronger sumulation there results a vasoconstriction
and reduction of nasal resistance, 1¢ a dommance of the sym
pathetic effect (Figure 3)

CoONTROL ) 1
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525 53 535 S5
AFTER & CERVICAL GANGLIONECTOMY
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Fic 3 Biphasic effect of stimulation of vidian nerve on nasal vessels
Upper record shows vasodilator effect of weak stimulation of nerve replaced

Y with d strength of )! Lower record
shows that after degeneration following supertor cervical ganglionectomy
the response produced by vidian nerve stimulation at all mtensities of
stimulation 1s vasodilation

This diphastc response with varying strength of simulation 1s
correlated with the different drameters of the two types of nerve
fibres known to be present The sympathetic postganglionic
fibres are thin and non meduilated and have a hugher threshold
of sumulation than the thicker medullated preganghome para
sympathetic fibres

The parasympathetic vasodilator effect with weak sumula
tion 15 potentiated by eserme and other anticholhinesterases grven
intravenously or apphed to the sphenopalatine ganglion Nico-
tine which blocks autonomic ganghonic synapses abolishes the
parasympathetic effect when painted on the ganghon But the
vasoconstrictor effect of strong sumulation persists

These experiments confirm that the parasympathetic pre
ganghonic fibres relay i the sphenopalatine ganghon, while the
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Reading has reported immediate and dramati¢ relief of pro
fuse rhinorther by seetion of the preganghiome parasympathetic
fibres in the great superfical petrosal nerve
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Frc 4 Sunubiancous records of effects of intmsvenous adrenaline on
nomal and sympathectomized nasal vess:
Rkt nde notimal inervation  Lft sde (same ammal) superior cervical
ganglion excised four weeks previcusly

A most mteresung case of gemculate herpes deseribed by
Monkhouse presented marked nasal vasoconstriction and dry
ness i the nose In one case of facial paralysis due to a leston
molving the first part of the facal nerve stucied by Malcom
son there was marked shnnhage of the nasal mucosa with dryang
and excessve crusting So severe was thus effect that 1t con-
stituted the main complamt of the pattent

SeEnstrizaTioN

Sympathectomy has been known 1o result in hypersensitivity of
the denervated blood vessels to manute amounts of cireulating

drenalime This ph can be well demonstrated m
denervated nasal vessels of the cat (Figure 4) If sumlar hyper
sensiavaty occurred and persisted 1 man one might be tempted
0 contemplate debberately mviting post sympathectomy senst
uzaton n the treatment of chrome nasal congestion rendering
the nasal vessels hype and then nasa
vasocenstriction by very munute doses of sympathomumetic
drugs—dases below the threshold dose which would have aigm
ficant effects on the heart and general arculanan However
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CrivicaL STupies v Man
I turn next to consider such evidence as 1s avanable from chintcal
studies of the effects on the human nasal mucosa of operattons
on the autonomic nerious system

(1) Sectron of Sympathetic
Fowler was the first to describe hyperaemua, hypersecretion
and swelhng of the nasal mucosa m patients following perma
nent nterruption of the cervical sympathetic Later Wolf con
firmed that temporary block ot the sympathetic with procaine
produces hypersecretion and vasodilatation We also have
exarmned a small group of cases of Horner s syndrome following
superior cervical ganghionectomy and verified these findings

The effects of sympathetic denervation 1 man have been
closely studied by Gardner

(a) Supenor Cervrcal Ganglionectomy This operation 1s followed
by mmmediate and persistent nasal obstruction The mucous
membrane 1s swollen, pale and secretton 1s increased Vaso
constrictor drugs produce rapid decongestion Bropsy showed
no change in epithehum but some hyperplasia of mucous

lands

(8) Stellate Gangly Thus 15 2 preganglionic sympathec
tomy with respect to the nasal vessels Nasal obstruction 1s
praoduced accompamed 1n tbout 50 per cent of cases by hyper
secretion The mucous membrane here 1gamn shows swelling,
pallor and a normal response to vasoconstrictor drugs

(¢) Anteror Rhizotomy This operation produces the same effects
1n nasal mucosa as stellate ganglonectomy

(2) Section of Paragympathetrc Innercation

Gardner and his associates resected the great superficsal petrosal
nerte m the treatment of untlateral headache—the object bemng
to divide vasodilator fibres to the intracramal vessels It 1s of
interest that this operation resulted mn excessive dryness and
crusting 1n the nose On eximmation the mucous membrane
was shrunken as compared with the control side although the
colour of the mucosa was unchinged Biopsy rev caled a
squamous metaplasin
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Reading hos reported smmediate and dramatic rehef of pro

fuse rhunorrhea by section of the pr L parasympathetic
fibres m the great superficial petrosal nerve
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M e
Fic 4 Simultancous records of effects of intravenous adrenaline on
normal and sympathectomuzed nasal vessels
Right side pormal innervation 4ft side (same anmal) supenior cervical
ganghion exaised four weeks previowsly

A mast g case of g fate herpes described by
Monbhouse presented marked nasal vasoconstriction and dry
ness in the nose In one case of facial paratysis due to alesion
mvolving the first part of the facial nerve studied by Malcom
son there was marhed shrinkage of the nasal mucosa with drymg
and excessive crusting So severe was this effect that 1t con
stituted the mamn complaint of the patient

SenstrizATION

Sympathectomy has been known to result 1n hypersensiwnaty of
the denervated blood vessels to minute araunts of arculating

drenal 15 ph can be well demonstrated m
denervated nasal vessels of the cat {Figure 4) If sanmilar hyper
sensitiaty occurred and persisted sa man one nught be tempted
to contemplate deliberately mviting post sympathectomy senst
tization 1n the treatment of chromc nasal congestion rendering
the nasal vessels hyp and then nasal
vasoconstriction by very munute doses of sympathomimetic
drugs—doses below the threshold dose which would have signu
ficant effects on the heart and general arculaton However
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Gardner failed to find any hypersensitivity of nasal vessels to
adrenaline after ganghonectomy 1n man

Drucs
Nose, nose, jolly red nose
And who gave thee this jolly red nose?
Nutmegs and ginger, cinnamon and cloves
And they gave me this jolly red nose t

A great and ever mcreasing varety of chemucal substances
1s being applied daily to the human nasal mucosa, mamnly
with the object of producing vasoconstrictton Several investt
gators, notably Sternberg, Jackson and Richtner, have studied
the effect of drugs on the nasal mucosa of experimental animals
Sympathommetic drugs, applied locally, produce rapid vasocon
striction wath blanching and shrinkage of the mucosa The nasal
blood vessels are remarkably sensitive to rnute quantities of
arculating adrenaline Vasoconstrictor drugs used imntranasally
are 1n the mamn assayed for vasoconstrictor potency on pert
pheral blood vessels, and not on nasal vessels Here 15 surely a
fruntful field, the mvestigation of the action of these drugs on
human nasal vessels using the simple techmques of direct
abservation of mucosal colour, temperature and swelling

Parasympathomimetic drugs hike mecholyl and neostigmine
produce nasal congestion and increased secretion

The effect of kutamine 15 of very special mterest because of ts
relation to allergic rhimtis The classical researches of Dale on
hustamine have provided the phystological basts of our know
ledge of nasal allergy The triple response of a red reaction,
flare and wheal following the intradermal injcction of hustamune
has been extensively analysed But extraordinanly enough
there has been practically no direct experimental evidence of
the effect of hustamine on nasal blood vessels m man The
mcreased nasal resistance produced by ntranasal insufflation
of histamune 1s readily demonstrated in the experimental ammal
(Figure 5) This method can be used to assay the relative
potency of antiistamine drugs Undoubtedly the appropriate

1 John Fletcher The Knight of the Burmng Pestle 1 11
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test organ for assessing the efficiency of antihistamumic drugs for
use 1 vasomotor rhinitis should be the nasal vascular bed

f
'
N
i
i i
i
] i
—_— —
11001n imn
Fie 5 effect following 1 1nsuff

of 1 per cent histarmine

TEMPERATURE AnD HusiDiTy OF INSPIRED AIR
‘When all aloud the wind doth blow
And coughing drowns the parson s saw
And birds sit brooding 1n the snow
And Marion s nose looks red and raw
‘When roasted crabs hiss 1n the bowl 1

The nasal blood vessels respond rapidly to changes 1n tem
perature of msplrcd arr, and the mucosal blood flow 1s m thus
way to changes 1n chmatic condstions
A reduction 1n atmosphenc air temperature 15 compensated for
by arteriolar dilatation with a consequent increased blood flow
Thus greater blood flow raises and maintams the mucosal tem-
perature and the mucosa thereby acts as a more efficent heat
radiator In this way adequate heating of the colder insprred ar
up to body temperature 1s ensured

Shakespeare appreciated the heating potential of the nose for
he has Falstaff speak of Making his nose do office as 2 warming
pan for hus sheets  And earlter Falstaff says of Bardolph s nose

Thou art an everlasting bonfire thou has saved me a thousand
marks 1n hinks and torches, walking with me 1n the mght twixt
tavern and tavern

LW Shakespeare Love s Labour s Lost V 1 g20-4
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Gardner failed to find any hypersensitivity of nasal vessels to
adrenaline after ganghonectomy 1n man

Drucs
Nose nose, jolly red nose
And who gave thee this jolly red nose?
Nutmegs and ginger cinnamon and cloves
And they gate me thes jolly red nose

A great and ever increasing vanety of chemucal substances
1s being applied daily to the human nasal mucosz, mawmnly
with the object of producing vasoconstriction Several investt
gators, notably Sternberg, Jackson and Richtner, have studied
the effect of drugs on the nasal mucosa of experimental animals
Sympathommetic drugs, applied locally, produce rapid vasocon
striction with blanching and shrinkage of the mucosa The nasal
blood vessels are remarkably sensitive to minute quantities of
arrculating adrenaline Vasoconstrictor drugs used intranasally
are 1n the mamn assayed for vasoconstrictor potency on pen
pheral blood vessels, and not on nasal vessels Here 15 surely a
fruntful field, the investigation of the action of these drugs on
human nasal vessels using the sunple techmques of direct
observation of mucosal colour, temperature and swelling

Parasympathomimetic drugs lthe mecholyl and neostigmune
produce nasal congestion and 1ncreased secretion

The effect of hustamne 13 of very special interest because of its
relation to allergic rhimtis The classical researches of Dale on
histamine have provided the physiological basts of our hnow
ledge of nasal allergy The triple response of a red reaction,
flare and wheal following the mtradermal ijecuon of histamne
has been extensively analysed But extraordinanly enough,
there has been practically no direct experimental evidence of
the effect of histamine on nasal blood vessels in man The
increased nasal resistance produced by intranasal insufflation
of hustamine 1s readily d rated 1n the exper al ammal
(Figure 5) This method can be used to assay the relatne
potency of anuhistamne drugs Undoubtedly the appropnate

1 John Fletcher The Knight of the Burming Pestle T
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This aspect of nasal crrculatory physiology 15 of especial
terest 1 relation to the problems of comfort and the vent
Iating and heating of crowded buildings

The consistent effects produced by changes m air tempera
ture are well llustrated 1n the experiments of Truetng Aftera
control period 1n a comfortably warm room, the warmly clad
subject 1s transferred to a cold room (45° F ) The first effects
a moderate hyperaemsa with redness, swelling and mereased
secrettons Later the redness subsides but the'swelling persists

Errecr oF Curaneous HeaTiNG AND CooLING

In the experiment just considered the subject 15 hept warm
while the inspired air 15 cooled Another mteresting problem 1
that of the effects on nasal vessels of warming or coolng the
whole body surface

General culaneous warming cawses swellmg and hyperaemua
When the temperature change 1s rapid, such as wallung nto 3
hot room, the nasal hyperacmua 1s marked A gradual slow rise
of temperature has a much less obvious effect

In the years 1931-3 Leanard Hill published a series of papers
on the relation between heating of the body and the width of the
nasal atrway He proved that the effective rays were m the
infra red part of the spectrum Rays mn the range 25,000
go,000 A produced nasal congestions Rays of wavelengths
outside this range produced operung up of the nasal passages
Van Dishoeck has confirmed that Jonger wavelengths 1 the
wnfra red constantly cause nasal congestion Thus an illununat
ing source of heat lihe the tungsten Jamp opens up the nasal
arway, and the electnic fire tends to cause nasal obstruction

General cutaneous cooling In a sertes of experiments between
1919 and 1921 Mudd and his associates demonstrated a fallin
nasal mucosal temperature as a reaction to general cutancous
cooling Spresman and later Ralston and herr remvestigated
thus problem ‘Whle they confirmed that the imuial response to
expasure to general cooling was a fall of nasal temperature and
shrinkage of mucosa, they discovered that the mucosa later
ewells although the mucosal temperature 15 stll falling

Local cutaneous cooling By conirast with the effects of general
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cutaneous cooling local cooling of part of the body 1n a warm
subject produces 1mtial vasoconstriction followed by hyper
aema Ths 1s well shown from the expeniments by Trueting
and Holmes Local cooling was carried out by applying 1ce cold
towels together with a blast of cold air to the shoulders The
reflex response 15 pallor and swelling of turbinate followed by
marked hyperacmia Assoctated with these vascular changes 1s
an imcrease in secretion, late in onset and persisting after
cessation of cooling These observations would appear to sub-
stantrate to some extent the popular belef 1n the relattonship
between sitting m a cold draught and nasal congestion In the
words of Leonard Hill (1924) In those conditions which are
unfortunately only too common—where the feet are chilled by
a draught along a cold floor—while the head 1s 1mmersed n
warm stagnant air—the nasal mucosa 1s swollen congested and
covered with secretions  Hill accounted 1n this way for the
feeling of stuffiness and headache in crowded and overheated
places of assembly These were the conditions 1n the House of
Commons of hus day where 1n his words air introduced through
the foor cools the feet of the hot headed members of that
House’
EMOTIONAL STRESS

It has long been recogmuzed that emotional states affect the
degree of congestion of the nasal mucous membrane But 1t 15
only 1n recent years that the vasomotor and secretory responses
of the mucous membrane of the human nose to emotional stress
and hazardous life sstuations have been the subject of detailed
and precise expenmcmal mvestigation by Holmes and his col
leagues These workers applied to the study of the nasal mucosa
the techmiques so lly used for foll g by direct
observation the changes both qualitative and quantitative
the hyman gastric mucosa 1 response to emotional shmuh

In the human nose two main patterns of response were
wdentified

(1) fear and terror these produced vasoconstrichon and
shrinkage of the nasal mucosa This 15 a sympathetic type of
response, GPEMILE Up the nasal airway,

(2) emotional situations causmg frustration and resentment

28
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or humibation produce a very different response, which 1s
characterized by marked vascular engorgement, with obstruc
ton of the nasal passages and by an ncreased volume of
secretions Here we have a response resembling the effects of
parasympathetic stmulation

A most convinang dem of the hyp , lym
phatic engorgement and hypersecretion 1n emotional states of
frustraion and rage was provided by companng the husto
logical sections of a biopsy of the infertor turbinate of a subject
durng a period of intense emotional conflict wath sections of a
similar biopsy from the same subject durning 2 control perrod
of relaxation and secutity

They heheved that these hustopathological changes mght
become wreversible Thus the recurrens emotional confhets
which begin by gving you attacks of nasal congestion may
qualfy you to become a chrome sufferer from nasal disease

Oruer RerLex ErFects

The nasal vessels may also be invelved i some of the general

zed sympathetic vasomotor responses sn the body Panful
stimulation of penpheral cutaneous areas results i nasal vaso-
constriction 'When Tschallusow nvestigated the reflex effects
of smulation, of central end of the sciatic nerve and other pent

pheral afferent nesves, he concluded that the nasal mucosa was
the most sensttive mmdex available of changes i peripheral vaso-
motor tone The dehghtful Edward Lear i lus nonsense songs
wounld appear to have grasped this pomt when he says ‘No
harm can come 1o his toes 1f hus nose 1s warm”

Asphyxia 1s assoctated with nasal vasocanstriction {Tatum)
This effect 15 prevented by section of the cervical sympathetic
and 1s therefore reflex 1n onigin Overventilation, on the other
hand produces datation of nasal sessels This response 1s not
affected by sympathectomy These effects would appear to sub
serve a useful function an adaptive reflex mechansm, reducing
nasal resistance when the respiratory need s increased, and in
creasing reststance when respiration is dcprl:sscd

Blocking of venous outflosy of the head produces, as one
would P nasal g This may account for
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VWhen the coma does not cease promptly after the admmustration of
glucose and oxygen wasodilators such as amy! nitnte mhalation or mtra
venous mjection of meotme and may be successful ¥ 1%  Ingections of
calcium gluconate or potassium salts are ind 1% & 1n cases d
with hvpoealcermia or hypopotasseia  Convulstons respond to this
treatment or to barbiturates

As long as the patient 15 able fo suallou he 1s ginen five to ten lumps of
sugar or 6 to 8 tsp sugar m a glass of water sweetened frit Jmee gnger
ale ormlh  This 1s repeated at short interyals until the major symptoms
disappear  but not longer Ouverdose of sugar may overcome the hypo
glycerma for one to four hours then mduce 2 sccondary by pogly cenna

Manor atfacks are treated by oral adunnistration of sugar or starch such
as crachers Melba toast ete ‘The starches do not act so rapidly but are
less likelv to cause overstimulation of the nlets and secondary Inpo-
ghcema  Some patients prefer a raw or soft boiled egg milh candy or
sweet liquor  Many patients carry some earbohy drate i their pochets

The Interval betucen Miacks and the Chrome Hypennsulimsm —The
principle of management 15 the prevention of hypogh cemia precipitating
factors as well as sedation of the beta cells includng their regulatory
apparatus and if necessary treatment of chronic hy pogly cemia

Rules of Liting w the Inferial —The patient should mrord (1) long inter
vals between meals 1rregulir and delnyed meals shippmgmenls and big
meals at parties (2) pure sugar candyv chocolate sweets (3} fats in large
quantitv () very cold food and drinks 1ce cream (1 tnple offender}
coffee chocolate and soft drinks especially the cola drinhs (5} undue mus
cular exercise any overwork or tiring occupation prolonged shopping ete
{6) emotional upsets crowds and overheated rooms

Dict i the Interral —Indinidual quantitaine and qualitatne regula
tions of the diet are required  The following prneiples of diet should be
fallowed

1 Caloric mtake 1> adjusted to the indnidual nceds depending on
whether there 1s obesity or emaciation ‘T he pathologic hunger often causes
a tendency to overfeeding  One patient was able to prevent s attacks by
staggering his food ntahe When first scen he was taking 2 000 calories
dailv with a weight mcrease from 150 to 2,0 1b Nevertheless 1t beeame
increasingly difficult to prevent attachs * Overfeedmg causes mereved
hyperemia of the pincreas and increased mtestinal refleves to the pan
creatic vagus system  Both factors stimulate the islets A vicious eircle
has stt m In patients who are overneight the caloric intake vhould be
reduced nd benzedrine drugs given as much 1 hunger and tendenay to
attachs pernit  In those underweight 3, to 40 ctlories per hilogrun of
body weight are recommended *°

2 1requent feedings of the above caloric mtake eg s mals a diy
three of them larger meals of equal quantity and i between three small
wmeals with half the quantity  If necessary al o feeding durmg the might

3 Sclection of foods which exert the least possible stimulation of the
wternal s well as the external secretion and which are adequate to the
mdnadual efficieney of the externd secretion
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Protem m vogiucogenic quantibies 15 the keast stunnlating for byper
unitable beta cells and the Icast by pogly cenuc of alt food # Intalerance to
meat especually ftty weat or to excess of protem wust be compensted
{or by pancreatn {see p ol4)

Fat and ats spht produets also cause only mild and delv ed dwect stun
ulation of the meulin seeretion Howeser fat 13 a most ponerful stunufant
for the exocrine apparatus inducsng hyperenua and mereased vagus tone
m the pancrers  These tn trn may extend upon the mternal secretion
TWhen the hypermsulmim 15 wsoented with exocnpe di etse fats may
chiat the tead of pun mdigoston wnd bypoghecmn Panercatm makes
poouible the admmnstration of sufficient wmounts of fat

Staseh 15 converted to sugay and absorbed a3 such wore rapdhy then
protan and fat but slover than sugir It stmulates the beta cells Joss
acately and 1s Jess likels to cause sceondary By poglycemia than i sugar
Prolnged and marked overloading with starch wmcreases the ot bsltty
of the betn cells  Vlamy patients do well nith low starch diet however
some require substntinl amounts of starch m erder to control thewr Iy po-
ghyeomp v 3

Sugar s effcctne m abolishing Iy pogh cema quichly Vet at has the
Lreatest tendency to ehat sccondan hypegheemia and to inercise the
hyperumtabibity of the bete cells  Sugar 13 mdwented 1w the 2ttack econ
tramdicated in the wterval

Duts ~Varous formulas are cmploved all with low carboln dete
chmunation of free sugar and frequent freding

1 Thgh protem dict of Copp @58

2 Stardard duabetic diet with addvtion of protemn accordng to Wikier ®

3 High Iat diet of Harrs and others # 7 &~97

4 High vegerable diet of Hagedomn *

The b protesn dict 1 cspectalls recommended 1 mild neurogem
Inpoglieerma There at max reduce the ravenous appetite 15 well as the
frequency and severdy of attachs A Tugh fat diet must not be forced
upan the patient when signs of wtolernee to {2t appear such 25 nerway
to fat dvepepsit pancreatic pun or mereased by poghycemis  The hagh
vegetable diet of Hagdumn tnds to combat the hunger with food whach
1= coluninows but dots not mduce n pughcem

Fhe wuthor wees the following diet (1) 1igh protern (140 g ) with
Iiberal amevnts of milh cheese fom meat (2 Medum fat (300 pm )
with wlequate butter tream  wid vegetable fat  (3) Mediom starch (150
) No ugar Sufficent pancreatm e wdded for Teons dscus o
the neat parigraph

Wedieation 1 the Infereal  In wddition to regnlation of the diet the
follonmg four mediettions are v u efil They wt by whibiton of the
nery ous il other stimudation of the o

3 Tan reatn ~1 ancreat enzvase < s be v alisable i the man s, ement
of bepeom uhuim In the fint place they ud w the utibzation of f1t and
weit 3 wentwned sbove  Thes an e pronlis mmportant m the high
pretom md high fat diets Yo the second plue a ~urplus of extrave pan
oF wcamzvnes sy reduce the actnat of the e svstem and therewath
th byperans of the panercas and asson sted overactivaty of the beta cells
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Prolonged admmistration of pancreatsn i nonncoplastec cases of hyper
msubinmism. w13 suceessful n comerting the hypoghcemie bload sugar
tests to norm il tests 3t

2 dtropme and Its I quiralonts — They reduce the physiologie and the
pathologic stunuls of vagal inners ation of the slets By this they elevate
;n mleurogemc hy permsultmsin the flat blood sugar tolerance cur e to normal
evel 13 4

3 Barbiturates —They prove to be henefical not only m neurogtnie
cses where they reduce the origi of the patholo,ically mere 1sed ncryous
stunult of normal beta cells but also 1n some cases of adenoma where thoy
reduce the nertous stimulation of adenoma cells *° In a case of comawith
severe cxtensor spasms intravcnous tdinmistrition of sodmm  umytid
was successful ¢

4 Lstrogeme Hormones ~ In menopausnl and amenorrhere by perin
sulinism - estrogenie hormones offer considerable 1elief presumably by
suppression of pituitary osveractivity

‘Three other medications suggested on the basis of theoretical consider
tions have not proved of value thus far  Thyroul medication up to a
basal metabolic rate of plus 30 per cent may prevent attichs® but may
be harmiul to the heart and other tissues  (See al<o p 502) The use of
Alloxan has not yet been justified on the basis of climeal reports ! 1® and
neither has the use of dibetogime anterior prtuttary substance Both
substances (see p 506) are stimulants of the beta cells and causediabetes by
exhaustion and the cure of the hy perinsulinism would have to be pand for
by provocation of permanent dribetes This 1s justified m cases of m
optrable 1denoma or carcmomi  ACTH in dosic of 18-20 mg ¢very
two dns admuustered for 5 months relieved 1 pattent from hy pogly cenue
svinptoms for the duration of the treatment *

Surgical M. of Hy, —The mdieations for surgers
have been defined on page 550 As soon as the diagnosts of surgical by per
msulimsm 18 made operition 15 advisable  Delav icreases the operatine
rish which 15 greater ifter rerebral damige or mirhed obeuty has de
veloped

The contrtbutions of surgery e (1) clanfication of the diagnosis (2)
elimmnation of the cause of hypoghcemit and (3) prevention of future
bram damage and mahignant degeneration

The wurgical procedures are

1 Pamstakmy exploraiion (mspection and palpition) of the anterior
2y well 15 the postertor part of the pancrew which requires mobilization
of the postensor wall  The exstace of wmultiple mucroscopic ot cetopie
wdenomas must be hept i mind  Adenomns hanve eluded the most e
pert surgeons eg 76 times m 400 cases during the first operation !

2 I nueleaton 15 the operabon utiizal w distinet adenoma withaut
metastases 1 vasion of ectopic adenomas 15 mdicated  These procedures
were done 1 152 of 200 opcrations reviesed by Howard et al?

3 ] ancreatectomy 15 meieated when malignanes 1o present when multy
ple adenomas ¢innot be enucleited wd when the operatne finding
negatnne and the hypogh cemma dgeroush scvere  lhe Inttcr procedure
18 called bhind risection  The purpo e of resection of an apparenth
nouneoplistic pncreas s to remove overlooked adenomis or hyper
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functiomng, nonadenomatous slet tis ue  The re ults of bliud re cetron
we called striking by somc wthors  disappomnting by others  Tack of
tmprovement has been attributed to incomplete resection 1 anacatcctomy
of course nereases the opcratne ik Pincarcatectormy was done m 4%
of the 200 operations reviewed by Howard e o The pincreatectom 15
ather (1} distal 1 adenomn of the tail that cannot be enucleated casily
(2) subtot\l m the absence of palpible adenomt (3} total as a secondary
procedure after fulure of (2} lor preopertne nd postoperatne
mamgement see reference 119

1 second und third vperation have proved to be justified m everal
cases which were negati e at the first operation when the pitient contmued
to suffer from sex ere hy pogly cenma

TABE 44 —RE 1T 0F 200 CA E OJERATED 110N FOR | LT CELL ADENOMA
{152 EstcrgaTion 48 SusTOTAL RF EcTiON)

Pr oalag
1 Termanent rel f from by porhycen 1t )5
 Tran ttory relcf from hpegh en e 20
3 No rehicf from hn pogly ccams >
4 Duath from opcration ro
> R ult unreporte] o

Resulls of Surgery —The over all results of surgers are vern satisfactory
{sce Table +4) especrally 1n view of the fact that nonoperative eases with
severe adenomitous hypermsulinisin die from hypoglveemin within siv
months to three vears ' Tofal remmal «f a funchioning adenoma offers total
cure as shown by follow up periods of five to thirteen vears  1he hypo
glycemia disappears unmediatels fter the remosal of the adenomn

In enucleation lies the nish that i overlooked sccond adenoma may
cause recurrence after n nitial pertod of mprovement  The operatne
nisks of resection are an 8 to 10 per cent operatne mort ity 1nd complic
tions such as intra abdominal accumulation of pancraatic flud pseudo
wts and pancreatic fistulr m ddition to the gencri) comphications of
abdommnal surgers  Ope half of 1 pcr cent of the patients died of fatal
Wy perthermia of unknown ongim  \fter subtotal r¢ «ction the myjonty
of the patients bec une di thetie for three to fve davs only 2 pr cent of
the 200 ¢ 1505 bee une diabetic permmently  Irrcversible brun desion are
of course not mflucnced by the opervtion
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Prolonged admimstrition of pancreatn i nonncophistic < ises of D per
msulinism was successful i converting the I pogh cemice blood sugir
tests to norm] tests 31 %

2 itropme and Its 1 quualents — Fhey reduce the physiolo, e and the
pathologie stumuli of v agal mner 1tion of the 1lets By this they elexate
n neurogeme hy permsulinism the flat blood sugar tolerance curve to normal
level 3w m

3 Barbiturates —They prove to be beneficiil not only i neurogeme
cases where they reduce the origin of the pathologreally incre sed nayous
stimulr of normal beta «ls but also mn <ome ¢ 1ses of adenoma where they
reduce the ners ous stimulation of 1denoma cells #9 In 4 case of coma with
severe eitensor <pisms ntrivenous admmistrition of sodm il
w1s successful &

4 Lstrogenic Hormones —In mcnopausal and amenorrheie by perm
sulimism  (strogenie honnones offcr considerible relief  presumabh by
suppression of pituitary overactivity

Three other medications suggested on the basts of theoretical considert
tions have not proved of value thus far  Thyroid medication up to 1
basal metabolic rate of plus 30 per cent may prevent attachs? but ma
be harmful to the heart and other tissues  (See also p 502) The use of
alloxan has not vet been justified on the basis of (lmrcal reports ' 1% and
neither his the use of diabetogenic antenior pitwitary substance Both
substances (sce p 506) e stimulnts of the bet 1 cells and cqusediabetes by
exhaustion wd the cure of the hy permnsulinism would have to be pud for
by provocation of permanent diabetes  This 1s justified m cases of m
operable 2denoma or cxremomt ACTII mn do 1ge of 18-20 mg even
two davs wdministered for o months relieved ¢ pitient from hy pogh cemue
symptoms for the duration of the treatment !

Surgical M. of Hyper — lhe indications for surgery
have been defined on prge 5,0 As ~oon 1~ the diignosis of surgical hy per
msulinisim 15 made operation 1~ advisable  Delnn merent es the operatine
rish which is greater ifter cerebril damage or marhed obe ity has de
veloped

The contributions of surgery we (1) clanfication of the diagnosis (2)
elimination of the cause of Inpoghcemia and (3) prevention of future
bram damage and mlignant degencration

‘The surgical procedures re

1 Pamstaking exploration (inspection and palpation) of the anteror
s well as the posterior part of the pancreas which requircs mobilization
of the posterior wall  lhe existence of multiple miere copic or ectopie

denomas must be hept 1n mind  \denomas hive eluded the mo t ex
pert surgcons e g 7% times m 400 cases durng the first opcration !

2 Fnucleation 15 the operation utilized m distinet adenoma without
metastises 1 vasion of cctopie wdenoma 15 mdicated  These procedures
were done 1m 142 of 200 operations rcviened by Howard etal?

3 Iancreatectomy 1 mdicated when malignes 1s pre ent when mults
ple adenomas cannot be enucleited wd when the operatne findmg 15
negatne and the hypogh comia dgerou kv severe The Intter procedure
1s called Dblind resection  The purpo e of rescetion of n apparently
nonueopl st pancrers 15 to remove overloohed adenomts or hyper
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BFNIGN TUMORS abl

B Large cysts (potentially large)
Prolifer ition ¢y st {epithelinl lmng) bemign ey stadenoma and con
gemtal solitary ¢y st {about 50 c¢1ses on record)
o Dermord evst
G Paratic ¢y t cochinococcus  Cysticercus cellulosze {about 104
(1ses on record)?
7 1 eudocyst (no epnthelal luung)

Symptomatology —~The bulk of the bemgn enlargements of the pancrens
 particular the sokid neoplasms and small cysts are asymptomatic and
are Just maadental findings at operation

Diagno 1515 po aible onh nith adequate size and proper site of the tumor
It can be based upon 4 tnnd of signs () epsgastne mass (b) signs of a
chrume pancreopathy and () bemgn disensc  he munfestations may
&0 bark for vears or for only a few weehs

a Lpgastric Mass —There we direct andfor mdirect clinieal and
reent, enologic svmptoms of a m1ss located m the pud— pig strium or to
the night or left side  The direct clinteal svmptom 15 4 visible andfor
palpable tumor which 1s firm  mooth pamles  or tender often presenting
transmitted aortic pulsation aud resprratory mohlity  (See alsu ¢ysts
p 562) The indirect chmcnl symptoms are due to di placement com
DPres 1on or obstruction of adjacent organs  Thes may be

1 Dyspnea and heirt symptoms owing to elexation of the diphragm
m case of a very large tumor

2 Fullness of the stomach feehing of 1 mall stomach  pavses somit
ing up to hypercmesis

3 Gaseous di tention constipition partial mechameal ileus owing to
gradual intestinal obstruction The digestive symptoms such as nausea
vomting gas syndrome and constipation are not always of mechameal
ongm  Some m be cwsed alo by pancreatico mtestinal reflexes or
Janereatic deficieney

£ Posthepatic icterus

5 Upper gastro mtestnal hemorrhage (mamfest or occult) owing to
compression congestion and rupture of gastro-mtestinal \ emns ascites

6 Hydronephrows (rare)

The rocntgenologie findmgs (p 448) 1+ 1 rule are earhier and more de
finte than the (limcal s mptom

b Signs of @ Chrome Pancreopathy Fspeerally Pancreatie Dysfunction —

Lhe tumor may partially or completely obstruct the pancreatic duct and
bring about atrophy of wide areas of the pancreas by long Iusting ob-
striction and or by dircet pres ure upon glndulir ixue  The symptoms
may e

1 Tun of pucreatic type (p 417) 2 ocnted with haperensy memia
either constant or recurrent attwh. over vears  The pun however 1

often 2b ent

2 Anorena N\ausar

3 Tt and meat mtolerance Cascous indigestion Recurrent or per
ttunt larriur Steatarrhea € reatorrhea

4 Deficunt (\ernal secretin m duodonal content test Dilatation and

seeond iy infection of the duet waten
6

-



Chnpter 27

1HE BENIGN TUMORS OI' THE PANCREA\S
(With the Exception of 1 unctionng Islet-cell Adenoma)

Definiion —Xor chinical purpo es the sumlanty of dingnostic problems
places certain nonneoplastie tumors such as pseudocysts parasitic ¢ysts
md by pertrophie pancreopathies together with the benign neoplasms m a
wroup winch is called the bemign tumors of the pancreas  The word tumor
15 employed synony mously with a mass asis customary n climieal language

The diagnostic ev aluation of any mass or disorder of the upper abdomen
must take a benign pancreatic tumor mto consideration as one of the less
common possibilities  The mnadence of benign panercatic neoplasms 1s
low cven at autopsy eg 098 per cent for nomslet tumor ! 0 12 per cent
for 1slet tumors (benign) 0 04 per cent for true cyvsts ¥

Classification Anatomy Histology —The following cl issification reflects
the vartety of structures my olved nd presents the anatomn and histology

Almost all types of benign neoplasms are found m the panereas Non
neoplastic enlargements are icluded 1n the clinical clas ification as men
tioned above

I SOLID TUMORS

The <ohid neoplasms are usunlly small but oceastonally reach 2 drameter

of § or even 17 cm 7

Lipoma

Fibroma papilloma polyp

Adenoma (encapsulated) fibro-idenomn

Myoma (derning from muscles i ducts or vessel )

Cavernous hemangioma cernous or solid endothehoma pert
thehoma Iymphangtoma

6 Chondroma myxoma

‘Velanoma

Tnsuloma

Accessory paacreas in the ampulla or 1ts viemuty (p 392)

10 Granuloma

11 Enlarged lvmph node i the head of the pancreas

12 Hypertrophie chronie panereopathy (p 493)

[ERFERY NYe

[EYRN

II CYSTS

1 Small evsts
1 Congemtal fibrocystic disease
2 Congenital polvevstic disease ° 2
3 Tetention cvst m the course of chronte obstruction of the pan
creatie ducts

(060}
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Cysts nhuch extend to the bile ducts and cause icterus are rare (5 to 10
per cent) © ¥y are (vsts winch obstruet the pancreatic duet and cuse
pecific pancreatic symptoms  Increise of serum amslt e andfor hipase
are oecasionally encountered o such obstructing cvsts  This occurs more
often i pseudocysts  Fvpo amylasermia occurs i advanced atrophy
Glycosuria 1s found 1n o to 8 per cent of the evsts ¥ Tt indicates advanced
pancreatic vtrophy  provided that pre-existent diabetes can be ruled out
Pancreatie hypersalnation  and 4 pecuhiar bronzing of the <han hnve also

FEofod =l ro 8 tQarge wze) s sth wid ou g of the du_denal loop and & pla &
ment f { mich duol num ard al) ¢ 1t emall and Lirge ante trcs

been reported ¢ Los of weight a thema and li tlessness mav b encoun
tered motwith tanding the bemgn nature of the ot ¢ for rev.ons already
wentioned  Yet such mamfestations must alwavs vai e the question of
malignancy

The rocntgen divgno 1 13 discussed on page 435 and 403

In contrast to sohid tumor  the diagnosis of the ¢ystic nature 1» some-
times pos.ible by con 1deration of the etiology as follows (1) Echunococelc
evstisndicated by ning shaped calerfications exsts in lungs ot liver blood
<o mophilia and peaific Mn wd crum tests (2} Cysts of pilyevstie
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< Hypermsulimism in the first phase of obstruetn e damage to the wslets
dinbetes m the second phase

6 Hyperenzvmemia or hy po-enzymemia (rare)

¢ Swns of a Bemgn Disease —The afore mentioned manifestations of
benmign pancreatic tumors are n principle the same as i malignant tumors
The diagnostic differentiation lies 1n the presence of normal weight sed:
mentation rate and blocd count slow progress or no progress at all
Occasionally loss of weight 1s caused also by bemgn tumors * ¢ However
malignancy should be excluded only when there 15 an obs ious reason for
benign Joss of weight such 1 anorexta hyperamests diarthea or steator
rhea A large mass as 1 rule suggests 1 bangn leston

Diagnosis —The munfestations of 1 bemgn pmcrertic tumor ippesr
threc combmations of different dingnostic signifie ince

Hass Plus Dysfunchion —Tlis svndrome s dignosticilly significant
but rare It 1s not conclusie n the differentiation between 2 mass of the
pancreas or a mass m the viciity nvolving the pancreas

Wass W whout Dysfunction ~WWhen physical or roentgenologie signs of a
mass 1n the epigastrium are either absolutely silent or associated with
nonspeafic digestnve symptoms then the dingnosis rests on the exclusion
of 2 disease 1n the viamts and upon roentgenologie localization of the
tumor in the pancreas

Dysfunction W athout Vase —Some small obstructing tumors simulate
4 nonneoplastic chromie pancreopathy  In order to find at least the larger
of these tumors 1t 1s necessary to examune ewcry case of chrome puncreopathy
roentgenologically for localied or diffuse enlargements of the pancreas

After localization of a tumor mn the pancreas the signs of a bemign dis
case must be assured  In the presence of a mass 1iparotomy 15 necessary
Larly surgers 15 afer than wuting for signs of malignancy

PANCREFATIC CY518

Lhe tvsts of the group with potentially large tumors (groups 4 to 7) are
the most frequent among the clmrcally manifest benugn tumors  Lhe evsts
follow the generil pattern of the benign tumors However <ome details
require special discussion  There are eysts and pseudocy st

Cysts —The true cysts are hined by ¢pithelium id contun from a few
milhliters to 3 liters of fluid 11 exceptional cases up to 22 liters  Presence
of pancreatic enzvmes charactenzes 1 cvst of questionable ongm as pan
creatic  Absence does not rule 1t out bectuse the cyst may be hined by
nonsecreting ductal epithelium or by a formerly secreting but atrophied
epithelum ~ Contrary to widespread opimion the mass may present con
siderable respiratory and palpatory mobility even from the right to the
left epigastrium ® The mass as a rule 1s firm  Only the rounded shape
and the smooth surface mav then suggest the ¢ystic nature Compress
bility and fluctuation signs can be ehated in a minonity of case  In some
cases the tumor 1 plpated below the umbilicus  (See p 453 )

Chills fever and leuhocy tosis occur with stasis nfection and suppura
tion withm the pancreatic ducts or the cyst
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degeneration may be indicated by associated cystic disense of the Liser
andfor the hadnevs® 1 (3) Durmoid avst my be recogmzed by char
actenstic inclusions on 1 rocntgenogram  (4) Solitary evst or ¢y stadenomn
my be 1ssumed m the absenee of such clues

Psendocysts —DPseudocysts ire located withn the panerews attached
to the pancres or seprated in the le sersie A pseudocyst is suspectad
when o mass develops within  few days or i 2 longer mtcrval after an
acute abdommal diease punctriting or not penetratmg abdommd
triuma ¥ or general infectious disease especially when the dworders were
accompnied by ¢pigastric pamn vomitmg shoch and elevated serun
amylase A p cudocyst has been removed twenty years after the trauma
Fever leul ocytosis and spontaneous or induced hy perenzymemia or gh
cosuria Add waght to the diignosis  Pseudocysts may grow to contam
more than 1 hter of flud  The content 1 eather elear or more often
hemorrhagic and douds by suppurition  As 1 rule 1t contuns pancreatic
enzymes unless the evst 15 very old  Lhe course 13 ether nonprogressive
for some time or therc mav be abscess formation or perforation  Per
foration m1y occur mto stomach or intestines resulting 1n an mternaf
pancreatie fistulh which 1s usually trinsitory ind leads to spontaneous
cure  Perforation also m1y occur into the pentoneal cavity or cau e an
external pancreatic fistulh (p 503) Roentgenologie esammation may
show a mus  After wnternal perforition there nay be shown a flmd level
and pos 1bly an mternal fistuln P increatic enzymes m the fluid obtaned
from 1 questionable ¢y st 1t operation corroborate the pancreatic vngm

AANAGTVENT OF BRNIGN TTMORS

Ihe etiologie management s urgical  Sobd tumors s well s cysts
which are incidental findings at laparotomy should be exersed 1if cxrcum
stances permit no m itter how small they ¢ The reasons are (1) to obtam
2 hustolo,1c dingnosis and (2) to prevent suppurationof flid further growth
and malignant degenerttion  §or opcritne techme and further detuls on
bumgn tumors sec teferences § 9 23 OF % patients who had elevated
scrum antithrombin preoperatinvely § mmntuned the eles ation following
surgery wlich my indicate that the obstruetion or other datnage was not
completels removed *

Pscudacysts are best treated by totil exason  If this 15 unpossible 1t
15 recommended that there be an mastomo > to the upper joyunum or
Auodenum (cvst entero tomv)  If necessary the i istomosts ean be made
to the stomach (cvst gastrostomy) A p eudoryst has been removed 20
vears after the truma *

Retention eysts .d eystir adenomas are trented by exasion  the latter
requiring partial (left) pancreatectolnn to prevent recurrenc or ahgnant
tr wsformition 171

Benson and Cordon collected 28 reported cases of (vstudenoma thit
were explored surgieth  Complete exet 10n was done m 21 cases W 1th an
operative mortthty of 20 per cent  Iarge (ysts eg  pscudocysts and
hvdatid (vsts are sometimes marsupidized 1noonc stage operitions or
when suppuratine mtwo tiges ¥* This 1 a procedure of sccond choice
but has less rsh  See 1l o reference *3
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Medullary get are rare extremely rare They
are lnghhy yasculanized and tend to cwse adhesions which mahe remos 1l
dfficult

Gross Anatoyns —The neoplisms appear as (1) nodes well demarcated
erther single or more often multiple bulging or buried 1 the tissue  (2)
Diffuse mfiltration  (3) Retracted scar rock hard and gritty on section

Sire or ™E Tuwvors —The size and site of the tumor—particularly
the site—~determne the clinical features and the operability as follows

1 Tumor of the 1mpullar Region —These neoplasms arse from the
mucosa of the duodenum near the papilla or from the mucoss mside the
ampulla and the Joner ends of the ducts ®® or from abcrrant pancreatic
tissue 1 the papillary area  The new growth may be papillar polypoid a
a sohd mass a flat ulcer with elesated hard nodular edges or sarthous
VMalignant melanoma and sarcoma are exceptional findings At operation
the size 1 ries between a few millineters and 3 em  They spreid mnto the
walls of the duodenum pancreatic duct and common duct and mto the
tissue of the head of the pancreas but they do not cad e early remote
metastases  Tumors of the ampullar region soon exhibit gall bladder
distention and 1cterus and permit early diagnosis

2 Tumor Intolung the Head of the Pancreas —These neoplasins are more
frequent than those of the ampullar region At necropsy in about 70 per
wnt of pancreatic carcinomas the head 15 mvolved either primanly or
secondarily  The relatine meidence at operation 18 even hugher because
caremomas in the head are diagnosed and consequently operated upon
more frequently than carcimomas of the body  Carcmomas of the head
are sud to have less tendency to spread locally or to metastasize than
careinomas origimatmg m the body ®however they tend to spread along, the
duct {(cattel}

3 Tumor Onginating wn the Body and T —This location comprises
10 to 25 per cent of pancreatic carcmomas  Thes often leave unaffected
< portion of the pincreas between tumor and paplln which provides
sufficient functionmng tissue  These tumors reach 1 constderable size
before they can be diagnased

4 Diffuse Tumor —Diffuse pancreatic mvolvement by nfiltration
surrhous or numerous multiple nodes in all parts 1s reported i about 1o
to .0 per cent of panereatic caremnomas

SEQUELAE —They are as follows

1 Pancreatic Qbstruchon —The Ingh wnadence of the ductal type of
pancreatic adenocarainoma explains the high frequency of ductal mvolve
ment The obstruction may be cau «d not onhy by tumor masses but al o
by edema At autop v ducts hive been found patent where n Lfe com
plete ob truction had been establi hed  The tissue alterations i pan
wreatie obstruction are outlined on pige 494 and o reference 114 The
tlets may undergo the first obstructive phase of hvperfunction (p 409)
but reach the destructne phase more rapidhy than m other obstructions
There are nct wircquently mterpo od atticks of mild or severe enzymatic
pancreoprthn - Chingeally the e are often minsed

? Pancreatic Destruction — Atrophs of acinar tis ue develops m the
supra. tenotic aree and on the ite of neopla. tic tissue




Chapter 28
THE MALIGNANT DISEASES OF THL PANCRTAS

In THE past decade clinical interest 1 the malgnant disewses of the
pancreas has been increasing  The diagnoss his been proved by broader
Lnovnledge of the symptomatology and by ads 2ncement of the laborators
tests mncluding roentgen exammation  ibove all these previously m
tractable discases 1n part hay e become subjeet to surgical therapy

I —Pancreatic mal 15 not a frequent disease bewug en
countered 1 about 0 3 to 0 75 per cent of autopsies * and between 1 and
48 per cent of all carcimomas mn various statistics 1¢8°1%  Among the
malignancies of the panerens carcinoma 1s by far the most frequent

Age and Sex —As a rule carcmoma of the pinereas 1s 1 disease of the
fifth to seventh decade It may occurearlier \ine cases of patients under
twenty ears of age are on record the y oungest seven months old * Males
are affected two to four tumes as often as females # white persons more
frequently than Negrots The sex difference 1s less marhed m the car
cmoma of the ampulla

Pathology —Crassirication —The following types of mahgnant neo
plasms mav be classified 12

A Carcimoma
Ductl-cell adenocareinoma
Aanar cell adenocarcimoma
Chstadenocarcinoma
Squamous-cell carcinoma
Seirrhou ¢aranoma
Medullary carcmnoma
Celatimous carcinoma
Islet-cell caranom= {p 548)

B Sarcoma

1 Fibrosarcoma (spindle cell)
2 Angiosarcoma

3 Letom'osarcoma

4 Lyvmphosarcom1

C Carcinosarcoma

D Seccondarv (metastatic) carcinoma

IistoLocy — Ductal —cell adenocarcinomas represent the majorits
(about 80 per cent) of pancreatic carcinomas The cells are c3lindric
columnar arranged 1n alveoli papillary cysts or sumple evsts  The mntra
cellular connective tissue ts often so prolfic that a serrrhous carcinoma
results Acmar -cell adenocarcimomas (about 20 per cent) consist of small
cells of cuboidal oral trangular or palyhedral shape The malignant
cells contan zymogenic granules and enzymes only oeeastonally 1383

(566)
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ful but those of the held are by no means abways pamless  Pawn @ the
most tmporlant symy fom because of its early appearance frequency
tensity and its subjectie predomunance among the mamfestations Itas
the complamnt that brings most of these patients to the doctor for medieal
evamination Al locstions and tvpes of pancreatie pun mentioned on
page 117 mav occur of agomzing or vary muld mtensity  The pun s more
or less constant although with paroaysmal mcreases at times It may
oceur a> might pun  Increase of pun in the recumbent posttion when the
waght of the tumor presses upon the preaortic pleus 15 characternstic
Such pun may wake the patient from slecp when he turns on his back 2

TABLE 4 —INCIDENGE OF SyupTOMs 1N CAKCINOMA GF THE L ANUREAS

AT |
| 879 Lo s of werght

—_— [6-30% €arly ca es
6210 5% Ieterus [40% wancer of tody

809, cancer of 1 ¢at
A% Weakne s faligae T
A% Cunotur_ T T 18 Gunctenc 8
_ 3% mamctas cues

Nausea |
pDurtha | 1% motler tan tes i

‘Throm! oIt s115[16% cancer of Fead
1% e neerof b1y ‘

2,7 " 7 "7 T plcnomegal
159 | Ascites preoperatn v 35% at autop 3

199 [Palpatlemin 3 % another tali tic !
10% | Ch a una.

10% | Steatorrhea

7% |Arute el ol evatity

% |1 Acto

Sitting, up hending forvard doubling up or stding mn give relid A
fow therwi ardle pun may smufite typical uicer ehythin Gn 12 per
cent?) balry colic or g tric crises The pam may be hhe heartburn @
bloatmg, g8 pun or a very mit leading lower or gencrahizad abdommal
pun At the onset of the i c e or 1t the Arst 1dmt sion to the ho pital
the ""lm«“ W paniless Jundice wa pre st only i 9-20 pur cent of the
e
Loo fWeight —Thy al o1y an carly and frequent gn but as 2 pgle
1 nger overlooked than pun and iterw £he patient mav lose a hundred
pount m amonth ' “The syndrome of waghtlo s v sociated with the
1 un of panercitic type without other ry ons of wetght lo forms the
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3 DBiary Obstruction —\alignancies s the ampullir region or head of
the pancreas s well 1« enlarged penduetal Iymph nodes <ooner ar Ity
lead to obstruction of the common bile duct [he first consequence 15
a Courtorsier gail bladder owing to overfilling and dilatation (p 072) Ina
functiomng gall bladder the overfilling 1v compensated for by abserption
and excessne concentration of the bile  This process delays the onset of
icterus for a while but the excessive concentration of bile rcids damages
the wall of the gall bladder Thus the second consequence 1s acute chole
eystitis which often 15 surgical and the first symptom in 10 per cent of
pancreatic caremomas  Primarly it 15 a chemical aseptic cholecystitis
Secondary infection frequently follons The third con equence 15 mech
ancal weterus which mereases rapidly and soon 13 associited with complete
absence of bile from the intestmes The dilatation of the extrahepatic
and intrahepatic bile ducts 1> greater than n other kinds of ihary obstrue
tion S lary cholangit hol. 1 P

;

13 are not ot
- 1ency of hipotroptesul esm1y

cause fatty wfiltration  The billary obstruction m1y cause obstructne
enlargement of the liver and In er damage

o Obstruction of the splemic rewn resulting in splenomegaly ascites and
thromboses

6 VMetasiatic Spread® "—NMetastases occur by four routes (1) Dircet
extension within the pancreas* and towards the common bile duct, stomach
duodenum retropancreatic nerve plexuses splemic vem spleen and pert
toneum  (2) Lyvmphatic spread mto subpilore lvmph nodes Inver
mediastinal peribronchal and even cervical lymph nodes  (3) Hematog
enous spread by the splemc or portal vemns In some cases the metastatic
tumor cells carry zymogeme granules and the metastases cause fat ne
croses 3

Etiology —The mijority of pincreatic carcmomas (S0 per cent) dernve
from the ductal epithelium on the basis of an inherent tendency to malig
nant growth or on the basts of long standing ductal disease such as pin
creohtnasis and other chrome pancreopathies which cause prolifertson
and metaplasia of the ductal epithelum Carcmogemie substances and
sitamm y deficiencies also may mutite such metaplasia  The semar
epithelium has less tendency to malignant degeneration  Certam wrnt iting
factors fasor careinomna n the head of the pancres  Damage causing or
following diabetes must be responsible for the higher meidence of pancreatic
cancer in diabeties  VMalignant degeneration of a bemign cystadenoma al o
15 possible

Cliucal Features —In early <1ses the madence of the mun symptoms
1s less than Iater 50 per cent pun without icterus 22 per cent pun with
1cterus and 18 per cent p unless icterus

The incrdence of symptoms and signs i early and late carcinom
1s indicated i Table 4o

Pain —In pancreatic carunoma pam 1s caused by (1) ewranomatous
s aston of nerve sheaths wd gangha (2) by pressure upon than and {3)
by obstruction of the ducts* The carcinons of the body are often pun

Iy —P: 1of

L si-n

Especially along the ducts
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wunhnoun fo the patient begins with the development of the carcinoma
Pre-existent constipition suddenly mas become aggravated

Hematemesis Melena or Oceult Hemorrhage —This 15 found 1n about one
fourth of the cases It may be fatal The mechinisms may be (1) Car
cinomatous uleer or prpilloma at the onfice or in the ampuila  (2) Ilemor
thage from highly vasculamzed ductal adenocarctnoma The ducts
deliver 400 to S00 ml pancreatic juice daily thus they are capable of
passin,, amounts of blood which cause tarry stools Such ductal hemor
thages may be associated with attachs of colichy pam fever and chills #
(3) Varicose veins in stomach duodenum or ¢sophagus resulting from
tumor pressurc  (4) Carc st 1sron and ul of the gastric
mucosa  (9) Cholemic hemorrhage i 1cteric cases  (6) In some cascs the
source of the hemorrhige could not be found as in some other intestinal
hemorrhages

Chills and Feier —In addition to the aboie mentioned intraductal
hemorrhage and acute choleeystis chills and fever may be caused by m
fections pancreodochitis andjor cholangitis chromic cholecystitis  and
abscess formation  These svmptoms duvert the diagnosis erroncously from
walignancy to tn mfectwus inflammatory disewse

Specific Pancreatic Symptoms —Sieatorrhea  creatorrhen and  diabetes
mellitus are characterstic but rare (10 per cent) and Iate 2 See labora
tory findings on page 572

Thrombophlelatis ~—VMonophlebitis poly phlebitis or migratory phlebitis
seum to be more frequent and more mirhed than i other malignancies
It has been reported i 19 per cent of cwranomn of the head and o6 per
wnt of carcinoma of the bodv and taill ® but not m caranoma of the
ampulln 7 This dference mdicates myobvement of the <plenie ven by
stams or myasion t2 1 The diagno tic value of assoaatcd phlebitis bas
been questioned ®

Psychotie Sympfoms —In recent years attention has been called to the
fict that the first mamfestitions of pwncreatic Ciranoma muy be py
chintne ssmptoms  These m v also develop later i the course of the
ditase  Such patient have been ent to mental mstitutions which now
hasc becomd conscrou of pancre stie carauoma 1 they becime conscious
before of anuther panereatic discase the msulimogenic psychie disorders It
13 concerable thit hypern ulnsm pliv a role 1 the psychie disorders
of caramomr which obstruct the duct  The manifestations yanv from
annety tom omm onvng spdl sevore intractable depression and con
viction of unnunent death * @7 1

Signs of M ilignancy —There 1 no <irly and defimte dinical sign of
malignancs  Taipible mets ty e an bver pelv) ingunal umbilieal or
crvical hunph no e are Tite  Climal clues are rapid lo s of weight
1 octed with pllor and weskne  rapd progress «f pan and of reteru
vpipit ko mu and intestinal hemnc rrhage

The vnir me of unezplatned intestinal heriorrhage wnth asciles 13 rather suse
pevu o igaacs although occasionally it is scen also 1n bemga pancreatic
tum r (| a61) snd e peealls i hepatie cirtho 1+ Swellng of the night face

tit b nptoenbrpedlymphnod @ tle fir t sign of an oceult malignanes
Wbt 1 uttrbeapancrest carwm tiw ™ The proteins of meta_ tases can
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Inrgest group of early cases  Lhe syndromes of weight loss associated
with anorexma hy peremests or diarrhea are ambiguous and found also m
nonmalignant chronie pancreopathies  Sulent weight loss 1s not ifrequent
It rasses the suspicion of an occult malignancy with panerestic caremoma a
foremost possibility  Weight loss m1y be absent for some time especially
m ampullry caremoma and 1 obstructive carcinoma associated with
hypermsulinism Tt would be wrong to postpone an eaploratory lapa

r&lltom) Just because there was no weight loss  Fatigue 15 a frequent com

plunt

Ieterus —This 15 the third of the three frequent mamfestations (Go per
cent) It was an early symptom m only 6 per cent of 100 cases of pan
creatic carcinoma * It 1s usually the first symptom m carcinoma of the
ampullt and m those tumors of the head which mvolve the pertampullar
region  In more distant carcinomas of the head and especially those of
body 1nd tail weeks or manths elapse before the onset of weterus ¢ Icterus
also 15 a frequent reason why the victim secks medical advice  The usually
severe itching mvolves much suffening  Contrary to a long traditional
opmion  wterus assoctated with pawm 15 much more frequent than the

pamless wterus  Some wwuthors® mention less than one fourth of the
1cteric cases as painless others give lugher figures s a rule the rcterus
raprdly becomes sery deep and the stool acholic Then the icterus is
constant but m some cascs intermittent It may cven completely dis
appear for 1 while owing to regresston of an obstructn e edema or sloughing
of an obstructing portion of the tumor However fluctuations of the icterus
do not oceur as rapidly as i obstructions by common-duct stone  Obstruce
tion of the bile duct and 1cterus are less marked and less frequent 1 car
anoma of the ampulla than n carciroma of the head &

Absence of 1cterus does not rule out the diagnosis of pancreatic car
canoma  Fyen cancers of the head were anicteric in 20 per cent of the cases
This happens when the tumor onignates i the lower portion of the head
espectally the uncinate process and grows downward 14

Prewteric doute Cholecystitie —In about 9 per cent of pancreatic car
cimomas the sllness begins with an acute surgteal cholecystits (p 568)
Counsequently among the causes of o first attack of acule choleeystitis
pancreahic carcinoma must be taken into consideration  (See p 123)

Vonspecific Gastrondestinal Symptoms (p 417) —These may be caused
by (1) reflexes (2) dislocation stenosis or venous congestion of adjacent
mteshnes and (3) myvasion of mtestines  {norexin nausen romifing sre
frequent (60<3)%* and carh svmptoms begmning simultaneously with the
pamn or shortly thereaftcr  Ficcough his heen deseribed as a result of sub
dapbragmatic hunph nodes I yperemesis oceurs in obstruction of the stom
ach or duodenum wnd 1 a symptom of advanced growth  Nonsteatortheie
darrhea intermittent or persistent 1s more frequent than steatorrhea which
15 less frequent n ampullary carcimoma (18 per cent) than in the more
completely obstructing caranoma of the head of the pancreas (46 per
cent) ® Steatorthea develops when both the mam and the accessorv
duct are not functioning as w large earemoma of the head It occurs
often enough to warrant a suspicion of pancrealic carcinoma n unex
plawmed diarrhea of elderly people ™ Nore often a constipation Itherto

34 44 per cent 1n atter stati cs
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Serum imylase and Serum I'ipase —Bockus and his co worhers® have
extablished three periods (1) Preobstructnve period with normal scrum
enzvmes  (2) Ob tructine peniod and functioning acmar cells with n
cretsed serum ensymes  1he mercase 1 permanent or intermittent pro
vohed by sudden floods of pancreatic Jwee following nich food or secretin
mjection  The focal panereatic necroses found n many necropsies of pan
creatic caranoma abo are a potential source of hyperenzymemia  (3)
Obstructive period with functionl mhibition or atrophy of acmar cells
or replacement by the neoplism nd subsequenthy subnormal values of
the scrum enzymes

The serum amylase 15 Jex ited 1 About 90 per cent of the pancreatic
carcinomas & *% the serum lipase m 33 to 66 per cent Amylase and
Tiprse are merea ed pulitancoush m 0 pr eent of the (1 es ¢ Nor
mal values may be eapected 1 the first or third of the aforementioned
peniods and n the econd period during mtermattence of the obstruction or

TABLE 46 —INCIDENCE OF LABORATORY F1 DINGs IN CARCINOMA OF fUE | ANCREAS

|86~ 8% Diabetic glucose tolcrance
50159 Roentgenolome Fin hhgs
6-32% Ancimia

©6-36% Hyperip senta_
§0-2 ¢ Hyperghcemta
507 Tivy cramy laverma
“50% 1 perantithrombinenua |

277 Oceultmt stinal hier o tl age 2% inar jullany can a®
R T pro-c 1 tert

07 3 lvanced case

“Statrha_

Civeo urnaf,
| 104%(

durmg low pu rcatie tunulation as the result of anorena , The amylie
my return to normal yalues before the ipase  Ehis and the differences m
the stundirdiz tion of the upper lamit of normal values are rasons why
some withors attnibute 2 lgher diagnostic 3 ue to the serum hipase
Tosum up i the earch for pincriatic cincer it 1 worthwhile to check
the crum enzvmes at frequant mtan . Abnormal s alues direct the
duguo 1 to the pucras Normal value do not rulc out ¢ancer of the
pancrea
Serun Antthrombin Tt s mercised s an b tructine plienomenon
within th first seeks of Jwndice i 0 per cent oF the case After thit
the crum levdhs normal or subnormal — Only 1 pee cent of nonpanereatie
e Tow manera o
Necr 4o Serun I noyme Tests Thos were xottive 1 weveral G es of
P Tt Qranoma ¢
Secretin d un Test —Frovocatun of the pam by mjection of scretin
1 hedpfulm Dxating the catof tho pun (scep 4 0)
B Ihe denal Ceatent = Complete an constant ol ot bl hed
urpest Totamuition UV mo toupge tve of L ialign mes m the viamty

0% m brme bet as o wldgne s the seeret n of enaymes
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induce an allergic response of the tissues manifested by polyarthnitis and erythems
nodo um * Bone meta tases cau e sheletal sy mptoms

In addition to weight loss pallor icterus objectne support of the diag
nos1s may be obtamed by the followng physical findings

Palpable Mass i the Lprgastrium —In 12 to 37 per cent of pancreatic
caramomas a deep-eated firm mass of indefimte outlne pubating m
front of the aort: cnn be palpated It 15 at tuncs defimtely mosvable??
‘The mass represents the tumor itself or metastases m its vianity

Enlarged Liver —Hepatomegily 1s not infrequent (7o per cent) ' It may
be cwsed by (1) bile stasis cholangitis (2) fitts met morphosis due to
pncreatogeme deficiency of lipotropie substances (3) Iner metastases
central (smooth surface) or superficidl (nodular surface)  Superficial
metastases are at tumes highly vasculanzed pulsatng and assoaated
with a bruit ¢ “etastases e be simulated by pupable distention evsts
in the Iner ®

Courtowsier GallBladder —A distended gall bladder ws found at ne
cropsy m 87 per cent of the 1cteric cases and m 07 per cent of the total
number of casest at chimeal exammnation m o0 to 70 per cent of the teteric
cases ! $18 and 1 37 per cent of anicteric cases  Injection of 2 short acting
barbiturate or examination i & warm bath {aeilitntes the palpation of the
Couryoisier gall bladder

The palpable gall bladder of pancreatic ¢aremom 1 requires differentin
tion from (1) benign common-duct obstruction (2) evstic-duct vbstruction
resulting 1 hyvdrops or empyema (3) gall bladder filled with stones (1)
caremoma of the gall bladder and (5) eatravcsicular mass (omentum
hidney hvpernephroma pancreatic eyst ete)  lhe cnlarged gall bladder
15 often displaced to the nght

Absence of a palpable gall bladder 1 sctere ca es of pancreatic carcimoma may
be expected as the result of (1) unfavorable conditions for palpation such as large
Iner and (2) shrunhen gall bladder ¢ g when pancreatic carcinoma develops
cases of lon,, standing ehrome choleey stitis wath cholehthusis

Splenomegaly (20 per cent) —Lhis 15 ciused by compression or throm
bosis of the splenic vem 15

iseites —It 1s rare It m1y be the result of (1) thrombophlebitis m
the pancreatic vems and/or the portal vem (2) compression of the portal
vem by the tumor or lymph nodes (3) pentoncil metastases and (4)
hy poprotememia

To summarize the datt on climieal feiturcs there e a number of case
which present nothing but patn or pain plus ucight loss for 2 long period of
tune
Laboratory Findings —( lneal findings 1 2 rule require confirmation
by roentgenologic (see p 454) and other laborator tests which have be
come more elaborate and helpful than they were ten yers ago  If there
1s any doubt repetition at vers short intervals 15 necessary  Vegatire
laboratory tests should not orerrule a well founded clinieal suspreron and must
neter delay a possibly Lifesaring laparotomy ‘I he medence of the labora
tory findings 1> reported 1n Table 16



LABORATORY FINDINGS ol

The diagno tic evaluation of the duodenal tests 15 as follows

1 Normal findings do not rule out pancrettic carenoma  They e
encountered m the preobstructive phase 1n incomplete obstruction or
when the obstruction 1s 1n the tail 2 Abnormal findings are most useful
1 locating the disease in the pancreas 3 Low volume in the secretin
test 7374042 gud the mecholyl test 2 15 very suspicious of pancrettic
malignancy when clues for an atroplic disease bemign obstruction or
techmeal etrors are absent  The volume sometimes was reduced to a few
miliiters espectally 1 caremoms of the head  Lou wlume and normal
concentrafion wdicate m ob truction which cuts out enough tissue to re
duce the volume but ke enough functiomng, pancreatic tissue to mati
tam the concentration mw the duodeny content withn normal hmuts
Low rolume and lou concenirations wdicate exther proaunal obstruction or
defiaent function of the nonobstructed pancreatic tissue eg  destruction
of acinar tissue by the neoplasm or carcinoma growing n 2 pre-existent
atrophic pancreopathy 4 Tulal absence of en.ymes (or almo t total
absence)} 1ndicates a large neoplasm n the head of the pancreas which has
extended upon both the mam and accessory ducts However atrophy in
nonncoplwtic chronie pancreopathy must be cxcluded  The possibibity
of a congenital nonfunctioming acces ory duct must al o be tihen mto
considcration

Cytology of Duodenal Content (Lapanteolwou fest) — This 1> the most
direct method (p 445) and rendered positive results 1 several cases of
|h&s dime 1t should be used whenever pancreatic malignancy 13 ~uspec
ted s

Steatorrhea and Creatorrhea —\lamfest steatorrhea 1 found onlv m 4
to 10 per cent of pancreatic carcmomas  Latent steatorrhea 15 disclosed
morefr(quently eg by assuntlation tests such 1s microscopic e unination
of the stoo] after Schoudt « test diet ¢ In 1 su pected ease regular findings
of unusual amounts of undige ted mu cle fibers pont to the pwcras
when gastric antcidity ind dirrhea are absent  lhe normal lo « of 1>
per cent mitrogen 1 the stools may nise to 40 per cent

lehohe Stool and Lbrence of Urobihnegen in the Urine —This mdicates
complete obstruction of the bile duct and if persistent 1s susprcious of
inalignant obstruction

Duabetes Mellitus —Diabetic blood sugar curies 1n the gluco e toler mce
tostare found i 56 te 75 por cant of pancreatic ¢ irnom1  Lhey apporr
long before fasting Iy perglycemia 1 and the Titter wppears long beforc
gheowrta which 15 encountered m 40 per cent of ady wiced ¢ves Berh
calls the disturbince of the 1 lets of Tangerhws  urpn ingh frequent
but distres ingh overlacked  Dhabete begimuuig after the on et of g
of an occult mabgnant neoplasm indicate 1t at m the panerer Pre
exstent diabctes does not rule out pancreatic ¢arcanomt  On the con
trany with the 7 per cent mcidence caranoma of the pancrea s the most
{requent malignaney of diabetics wix to nteen fimes a froquent as 1 the
population 1t large  Cancer of the pancrea has developed mine sears
after the on et of the diabete 4+ “ome ¢1 ¢ have exce e i ulm
res1 tance %
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of the ampulla  Incomplete or intermittent achoha my be due to bemgn
1 well as malignant causes  Caleulous obstruction as 2 rule 1s incom
plcte fluctuating and intenmitteant (p 170)  Complete absence of bile
was found less often 1 caremoma of the ampulla (about 40 per ccnt) than
m caremoma of the head of the pancrens (about 93 per «ent)

Blood 1n Duodenal Content —Gross humorrhiige m duoden il content 1s
not infrequent m all types of pancreatic caremoma (sce p o71) It i
suggestive when the morc frequent causes of hemorrhage such as gastro-
duodenal ulcer cancer of the gastric or duodenal mucosz and cholemia
can be ruled out The syndrome posthepatic wterus-blood m duodenal
content-diarrhea 1> charactenstic of unpullir ciranon ¥ Gross hemor
rhage was found 1n 38 per cent of ¢ mcer of the unpullt ind m 25 per cent
of cancer of the head

F16 132 —Inoperable carcinoma of head of pancreas with T tubc drainage of common
bile duct 4 Showe intruson of the tum)r it 3 the Jower Cmmon Dle duct B Tahen
two months later stows further I tructicn of the common File durt und dilatation {
1he gall bladder and bile ducts

Small capillary bleedmgs and a considerable emount of mictoscopic blood a3 &
rule ave due to friable moucous lintng violent gastric contenctions andjor forced
suction Nevertheless they must not to bo ignored entirely when noted m all
specimens and not preceded by the aforementioned factors

P tic C' m Duodenal Content —C: n contrast
to parenchymatous chromec pancreopathy daes not cause diffuse func
tional damage unless 1t destrovs almost the entire pancreas or causes
marhed obstruction In each of 15 eases of carcinoma of the head or body
the secretin test revealed some pathologic reductions of panereatie seere
tions¥ as follows

Total € cetati [ Acneentratio of
Tolwre  1riglas Amla 1carbonate
10 12 5 3
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The dirgnostic ev luation of the duodenal fests 15 as follows

1 Normal findings do not rule out pncreatic caremomt  Lhey ire
encountered 1 the preobstructive phie 1 mcomplete ob truction or
when the obstruction 1> tn the tul 2 \bnormal findings are most useful
1 locating the disease m the pancreas 3 Low volume n the seerctm
test 7374242 apd the mecholvl test % 15 very suspicious of pancreatic
malignancy when clues for an atrophic diserse benign obstruction or
technical errors are absent  The yolume semetimes w s reduced to a few
mililiters especially m earcitoma of the head Lo colume and normal
concenfrafion mdrcite m ob truction which aits out enough tissue to re
duce the volume but leaves «nough functioning pwcrcatie tissue to mun
tam the concentrition m the duodenal content within normal Iimuts
Low rolume and low concentrations dic e aather proainal obstruction or
deficent function of the nenobstructed pancreatie tissue eg  destruction
of rcmar tissue by the neoplasm or caremomn growmg m a pre-exstent
atrophic pancreopithy 4 Tufal absence of en ymes (or almost total
absence) indicates a large neoplt man the heaul of the pancreas which has
extended ypon both the main wnd accessory ducts However atrophy m
sonneoplastic chronie pancreopathy must be excluded  The possibilits
of a congemital nonfunctioning acces ory duct must al o be taken mto
consideration

Cytilogy of Duodenal Content (P\panicoliou Test) — Lhis 15 the most
direct method (p 444} and rendered po tive results 1 several eascs of
th:ls chme It hould be u ed wheneter pwcreatie milignancy 1 suspee
ted 57 88

Steatorrhua and Creatorrhea —\Lunife t steatorrhe1 18 found onlv 1n 4
to 10 per cent of pncreatic carcmomas I atent steatorrhea 15 disclosed
more frequently e g by assumlation tests such as microscopic examination
of the tool after Schmdt « test diet ¢ In a su pected case regular findmgs
of unusual unounts of undige ted musile fibers pomt to the pancreas
when gastrse anacudity and diarrhea re ab ent  The normal loss of 1o
per cent mitrogen 1n the stools may nise to 40 per cent

lehohe Stool and 1bsence of U robiltnogen wmn the Urne — i indicates
complete obstruction of the bile duct and 1f persistent 18 suspicious of
alignant obstruction

Duabietes Melhtus ~ Diabetic blood sugar curves in the glucose tolerance
te tare found m 86 to 76 per cent of pancrettic caremoma  1hey appear
long before fasting I perghy cemia # and the latter appears long before
glycosuria which 1~ encountered 1 40 per cent of advanced c1es Berk
<alls the duturbance of the 1 lets of Langerhws  surpnisiaghy frequent
but distressingly overlonhed  Diabetes beginming after the onset of igns
of an occult malignant neopla. m ndicates 1ts “eat 1n the pancreas Pre
eustent diabetes does not rule out pancreatic caranoma  On the con
trary with the 7 per cent madence carcinoma of the panereas 1s the most
frequent malignancy of diabetics st to sistcen times 4 frequent 1s m the
population t large  Cancer of the pancreas has developed nme years
after the onet of the diibetes  * & “omd ctves hnve exces 1ve msuln
resistance ¥
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of the ampulla  Incomplete or internuttent achoha may be due to benign
18 well a5 mahgnant cuses  Chleulous obstruction as 2 rule 1s meom
plete fluctuating and mternuttent (p 070) Complete ab ence of bile
was found less often m carcinoma of the ampulla (about o0 per cent) than
m caremoma of the head of the pancreas (about 93 per cent)

Blood in Duodenal Confent —Gro s hemorrhage m duodenal content 1s
not infrequent m all tvpes of pancreatic crremoma (see p o71) It s
suggestive when the more frequent causes of hemorrhage such 2s gastro
duodenal ulcer cancer of the gastric or duodenal mucosa and cholemia
can be ruled out The syndrome posthepatic rcterus-blood 1 duodenal
confent-diarrhea 1+ characteristic of ampullar earcmoma ' Gross hemor
thage was found i 38 per cent of cancer of the ampullx and m 2o per cent
of eancer of the head

Fi6 135 —Inoperable carcnoma of head of pancreas with T tube drunage of common
bileduct A Show ntru ko of the tumor into the lo ver commen bile duct B Taken
two montts later how further destruction of the common tile duct and dilataticn of
the gall bladder and bile ducts

Small capillars bleedings and w con 1derable amount of microscopic blood 45 a
rule are due to frable mucous hming violent gastric contractions and/or forced
suction  \evertheless they must not to be sgnored entirely when noted m all
specimens and not preceded by the aforementioned factors

P tic Cl 1n Duodenal Confent —Carcinom2 1n contrast
to parenchymatous chromic pancreopathy does not cause diffuse func
tional damage unless 1t destrovs almost the entire pancreis or causes
marhed obstruction In each of 15 cases of carcinoma of the head or body
the secretin test revealed some pathologic reductions of pancreatic secre

tions?¥ as follons

Total € wcent atior of  Concent ation of
Tolur e A nylase Amyla e Brcarbonale
10 12 5 3
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Diaguosis —Susy of Pancreatic Val -y ~1his ¢ 1n be rused by
1 great number of syndromes which m1y be classified 1 the anicteric and
the 1ctenic groups

In anicteric cases the following syndromes suggest pancreatic carcinom
\s one of the posssbilities eopectally when they oceur between the ages of
fifty and sevents after a short illness and without noticeable etwlogy (1)
The stent rapid loss of weight {2) The occult neoplism  (3) The
unexplained (the roentgen negatine) abdommal pun particularly when
associated with loss of weight  (4) The unexplamned anorenvia  (5) Sudden
onset of constipation or dvspepwia {gas syndrome)  (6) The unexplained
diarrhea  (7) On et of stcatorrhes without a Wistory of acute or chrome

. ~

Y
u u) M

Fic 136 —Senal deternunation of serum lipase during 1t € ec urse of  carcinoma of the
P ncreas demonstrating (1) Tie negatine pre-ob tructive period  (2) Tle po itnve
Jb truetive perod  {3) Tte negative ob tructne penod which results from destruction
of the acinar tissue  (Adapted from Johnson T A 7 osigrad: ate Gast oenterology
editdbn H L Bockus p 314 Fig 15) Philadelphia W B Saunders& Co 19,0 )

hy  (8) The lamed melena or | (absence of
gastro-intestmal ulceration and [ner curhosis)  the roentgen negatine
mtestinal bleeding (%) Diabetes mellitus starting m the critical age
Thabete preceded by nt assocated with pam 1o s of wesght which ex
ceeds the seventy of ghcosuria ligh scdimentation rate and anemia
(10) Acute cholcevstitis without noticeable etwology (sec p 570)  (11)
Jailure to smprove after cholecystectomy te persistant jaundice or
development of n externil biliary fistula 2 "(12) Charcot s fever associated
with Coursowter gall bladder  (13) Growth of an umdentified epigastne
mass  (14) Phlebits polyphlebitis migrators phlebitis  (16) Ners ous
wnd pwxchotic svmptoms  (dee p 571
In acterie cases the following syndromes raise the suspicion of pancreatic
cwanoma (1) Severe mechanical icterus with rapid development rapid
waght loss high sedimentation rate and wwemiy  (2) Yalpable gall
3
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Blood Count —Seere anemia as a rule 1s not encountered 1n the early
statY“ despite the frequent findings of blood in the duodenal content and
stools

Serum Bilirubtn  Serim Cholesterol Serum Phosphatase — Posthepatic
Jaundice (p 370) fits well the dingnosts of pancre itic carcinoma as one of
the possible causes  In seral deternunations the level of bilirubm does
not show the frequent fluctuation seen 1n calculous obstruction although
some change 1s possible (p 570) In 88 patients with resectable lesions the
bilirubin w1s 1-10 mg per cent m 50 per cent of the cascs from 10-20
mg per centin 3> percent from 20-33 mg per cent m 8 per cent *  Serum
phosphatase can be elevated also 1n anicterie pancre itic obstructions *

Larer Function Tests —After several weehs of icterus the cephaln
flocculation and thymol turbidity test may become positive  Then they
are 1o longer of value m the eaclusion of mechanical ieterus  Very valuable
and necess1ry 1s the determmation of the prothrombin level and its re
sponse to the admimistration of vitamin k %

{"robiinogen Quput —Owing to the completeness of the obstruction
the output of urobilinogen m feces and urne 15 more often and more
marhedly reduced m malignant obstruction than m calculous obstrue
tion 647

TaBLL 47 —UrOBILINOCEY OUTPUT 1N MELIANICAL IeTERLS OwiNg
TO \EOFLASY OR CALL STONE

Per Cent of Cases  Per Centof Cases

Reduction of Oufput with Meoplasm with Gall Stone
In feces to le s than 5 mg per twents four Fours J0 10
Inunoetole athan0 3 mg per tnenty four hours 920 10

Needle Biopsy of the Tuer —The result mayv clanify the case when the
needle happens to lut 1 careinomatous metastasts

Occult Blood in Feees — Thus 1s found an 27 per cent of pancreatic eancer &

In the absence of other sources of ntcstinal bleeding e g 1n the roent
gen negatn e abdominal disorders a positis e blood test suggests pancrettic
malignancy as a possibility (see pp 571 and 574)

Stgns of Malignancy —The syndrome mechamcal cterus Iigh sed
mentation rate and severe angmia 15 ver) suggestne of malignaney which
can be locatcd m the common bile duct liser duodenum or head of the
pancrers The vndl diabetes hagh sed: rate and anenua—
must ruse the suspicion of panercatie malignaney

Gastroscopy —In certan cases gastroscopre cxammation ¢an d the
diagnosis of paneretic ewcer by detecting malignant ny wion of the gas
trie mucosa or gastrie distortions **

Roentgenologie Framination —When properls speeified technic s em
ployed two thirds' to four fifths of pancreatic circmomas present
positiv e Toentgen signs at some persod of the disease (see p 4ot and rfer
ences 86 and §9)

Tmprored ntensified and repcated roentgenslogic cxanunation i con
Junction with the pancreatic function tests facthitate an early dragnosnis and
furnish indreations for surgery
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Management.—edic il mangement s re tricted to the preparation of
the patient for surgery and to treatment of the operated upon ond
operible pittents Moot of the ¢ require relief of pam as well as the sub
stitutional exocrine and endocrine treatment which 1s outlined on pages
407 ind 024 ta 027

The essential mnagentent s surgical ather radical or pilliatne Ln
fortunateh " great number of patients at the time of admission are not
subjects for radicil surgen @ beeiws e the cancer causcd svmptoms ondy
ter considerable growth  ITowcver there are still too mny patients who
miss earh surgeny becau ¢ the su prcwon of pancreatic cirunoma wns not
rused or wdequateh cheched m tume  Only earhy suspicion and eath ex
ploritury 1iparotomy by 1 surgeon who 1s expenenced in the dignosts at
laparotomn as well 15 i the necessary deasions and technie make possible
the rdical operation which will improve the over Ul result  Such mm
prosement hould be pos ible breause (ven n patients who died from
pancreatic cancer 1” per cent had no metastases and 1 addimonal > per
cent had only local metastise ¥ Proper examination ¢an be done withm
a week duning which tme prepirations for operation should be started
such 16 adminstration of vitsmms B C and K and blood tran fusions for
Jaundiced pitients

It 15 of course most desirable to arrare of @ defimie prooperutrie dragnosrs
Houever in many cases luparotomy wust be done on a chmcal possibilily
of carcinoma of the pancreas Whipple stated that the pitients should not
be studied to death before thes reach the urgion

1 Rapieae Suncery —(a) Caretnoma of the Ampulla

Transduodenal T acision — An inaision through the anterior wall of the
second portion of the duodenum exposes the paiplln major  Growths of
Limited size are eacised by eliptic neision  The tran ccted ducts are re-
mplinted  This operation was mtroduced by Hal ted in 1898  “The
operative mortalily 1 reported to be 46 per cent™ This figure 15 probably
much reduced by elimmation of terminal ¢1ses and wnproved preoperatne
and postoperative care of Jaundiced patients  The result of excision 15 an
average surtiral of surteen months ¥ compared with three to seven months
m those not operated upon *$ Occasiont patients survvad from 2 to
ovears S aven 22 vears B

Pancreaticoduodenectomy in Carcinoma of the tmpulla ~The head of
the pancreas cannot be ramoved without the ducdenun becau e of the
common blood supph  Occasion 1l pancreaticoduodenec tomies have been
done wnce Billroth « first reported operation m 15%3  The recent advance
of pancrestic surgem m thes fildd begms with the two stage operation
described by Whipple Parsons and Mullins m 19358 Since then the
pancreatectomy has been developed further by Trimble Parsons and
Sherman * Orr * Peare * Cole and Revnolds * and others

“owadiys and as a rule the pancreaticoduodenectomy 1s done as a one
stage operation the two- tage operation with 4 four weeh mterval bemg
re erved for specified conditions ® ® 7 Tor the phisiological nd nutr
tional status ofter total pancreatectoms see page 407 The operatue
mertality b come down from 23 per cent to 119 per cents” and o per
«nt i peaalseries The resudfs of pancreatectoms m earcinona of the
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bladder or eptgastric mass  (3) Pam m the left upper quadrant ind 1gns
of malignaney  (4) Diabetes especially when of recent ongm and accom
panted by pam and signs of mibignines  (9) Gastro mtestinal femorrhage
wn the absence of another source of bleeding

Presence of gustric or duodenal ulcer cholehihasis or preceding chronic pancreop
athy do not rule out coenistent pincreatic carcinoma 4 A short history of pan
ereatic svmptoms in a man over fiffy points to malinaney 4 long huslory ¢ ¢
of nine years duration does ot rule out mahignaney because carcinoma can grow
out of (1) 1utially bentgn cystadenoma #95° (2) chronic pancreopathy just as pri
mary carcinoma of the Irver grows out of a currhotie Iner # 2 or (3) diabetze pan
creopathy of four to nne years duration % At times 1t remams questionable
whether 1t was a slow gowing mahgnant tumer from the onset or a tumor uper
tmposed upon 2 nonmalignant disease of the pincren

¥ ertfication of the Suspicion ~—It must be estiblished (1) that the pm
creas 15 the <ent of the disease (by roentgen findings serum enzymes duo
denal function tests and absence of nonpancreatic diseases) (2) that the
nature of the pancreatic discase ts probably or definitely malignant {ligh
sedimentation rite anemin positnne Papamcolaou test in duodenal con
tent metastaves i chimcal or roentgenologic eximmation or liver needle
biopsy )

In cwes offering the afore mentioned venficition 1 rither defimte
preoper ity e diagnosis of pancreatic ¢irtinema 1s possible

In the absence of these findings the preoperatis e diagnosis of pancreatic
€ar(Inoma remarns just one of many possibilities  For mstance tn mechan
wal wclerus 1t 18 often mpossible to differentiate the causes preoperatuely
(see p 375) Some common duct stones cause pamless lcterus and some
paneTeatic carcinomas (wse acute cholecystiis {p 968) babary colie
mntermuttent jaundice or Charcot s fever  The diagnostic uncertynty 13
enhanced by the fact that cholelithiasis ind carcinoma of the pancreas can
coexist  However i most cases either the possibiity «f abdommnal inahg
nancy or the presence of mechanical wterus requires luparotomy levving the
definite differentinl diagnosts to the surgeon and to cvudence shown m
frozen sections  Suck laparotomy must not be delayed  Too much 1 at
sthe to wait

D.

at Surgueal I zpl —Nadular as well as metastasizing
caremomas may be diagnosed with certamty A retracted scar or diffuse
fibrosis of the head or the entire pancreas presenting either n enlarged
or 2 contracted hard organ may simulate or conceal carcinoma and de
cerse not only the surgcan but ilso the pathologist at microscopic examina

tion Thi happens not only 1 small biopsies but even i the pancrea

tectom specimen ! # The mterpretation of the findings and the \lue
of the exploration depend lirgely on the expencnce of the surgeon * It
must be admitted that there are imitations m evaluation of the macro

scopie and miero Copic xaminations ! 0 %

Duagnosis by Postoperatue Course —The diagno 1» of a nopmalignant
disease man be corrected by a malignant course  On the other hand_cases
which were diagnosed 1s malignaney at operation have been senfied as
nonmalignant fibross by 1 permanenth benign course following 2 by

passIng operation
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(4) ligation of pincre 1hic irteries m i attempt to low down the growth of
the neoplasins and (o) radiation therapy following p idhintis e surgery *
Simple cholcey tostormy tn malignant pancreatic obstruction of the bile
duct has n operative moriahiy of onls 10 per cent ™ Short-trawting
operitions are more effcetine but the mort ity rnpes from "0 to 4 per
eent [ s figure will be much smaller when termanal Caes ire eliminated
and modern preoperitine and postoperatine care of wtenc patints N
admustered
L he tnmeduate result of palliatine surgenn @ oftan excellent The de-
compression of the biliany traet brmgs rehef from paun scterus pruntus
wnd rapidly progres ing Iner damage  Icterus 1s abolished 1t least tempo-
ranhy i 96 per cent of the tases™ Mamy prtients ; un weght and be
came able to tahe up thar activities
The average surviral 15 ten months as compared to from three to eight
manths duration i noneperated c1ses  Iceptional ¢ices sunvned up to
one and 4 half vears and one c1se four vews? Radwtherapy following
pillatine operttions iy ndicited t Lor furtber mformation see nferences
Tand &6
The palli itive operation was followed by cure 10 10 to 20 per «ent of the
operstions because the obstroction turned out to be bemgn ¥ ©
To sum up the outlook for somne pihients sufferimg from pancreatic
carementa ¢ pecialh ampuliar carcmom« 1s 1o longer absolutcy hopeles
as 1t was teenty velrs ago
Catlel and Warren employ in ¢ rtamn ca 8 a short arewting operat on for th
suprs. tenatic ¢ anereatie duet
BIBLIOC RAI HY
1 BroNsernic A The Sirg ry of Pancreal ¢ Tur or S Low M by 1)
2 Bocgt H 1 Castroent rology ( hapter 117 by } E Berk 1hiadelplia Saunder
1346
Rervepors 3 and Ore T (. Fifty & o br ver Caes of Car mona of te Pan
creas and Ampulla of Lat 5 with Sperial Refe cnce to F tty Infiltrapon 14y
Tver Ann Sur. J1 603 1941

4 Coxrorr M W Brr H R Bacopdston 4 I Oreraer S ) a4l
Pme ey 1T Aaar C) Cuxcerof Taner  Ann Int Mol 29 508 14
Stenvea b Back € und STewarr B ks vae Content of a Faren Iy matoy
Adenoraranuma of the Fancrcas and & Compart on wath th \ rm I Hyman
Yaocren Am § Career ¢ 31 1130
6 Beag J & Digno  of Laremoma ol Detan re Bockt MY 2 18 al ot
Gast oer te of gy Plafafelphia baun i re 12,0
Rerursyere R and 4gon «x & Acut Cioleey tts Irc dng Neplastic
Commar Duct OF ta o Avr Swrg 0
8 Brreo U andloro M f ree  Plthe Die 1M ¢ )i us Boton
Houghicn My 1033
9 (use A The Protlem of Car noma fthel 1rea J A M A (0 1 1%
10 Itwszr M Stew wr H and I~ H o Carcrsoma of !

Py pallars Yortior

of Dugdcaum Ann Su 0 20 383 1939

11 Beex JE Dagnos of Car tiomawft1é ] nra Arh Int Mel ¢v 5 14

32 Brves 3 Rowsn b andS aorEs b Carcnoma ftleYancrer Sur, Oynee
&Obst 6 163 173

1 piare & B oand Liounes R Car noma of the Tan ra durg
Obst 56 03 1948 ¢ e &
14 DBroappesvr T R and hervan H D Car oma of the Fanire  Ga.tro-
enteralogy 1 163 19 1
15 Durr ¢ Caranoms of the Bod

nd Taid of the P
\r ¢ Coronoms he Pancrea Bull Johns He plans
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ampulla are encouraging A rccent review of 3o such pancreatectomies
which have been reported from 1942 to 1949% presents 37 per cent sur
winals of three vewrs 29 per cent sursinals of five vetrs and 16 per cent
cures (observation for five to seven veiurs) Reoperation for recurrence
following pancreatectomy has been successful m two thirds of the cases #
(b) Carcnoma of the Pancreas —This 1s tretted by pancrcaticoduodence
fomy The operative mort ility hns come down from an witial 44 per centst
and 31 per cent® to 10 7 per cent®® and 8 3 per cent® i wpecial scries Non
operatedcases have t lfespwof four foerght months  The resultsof pancrea
tectomy vt carcinoma of the panereas proper are discouraging  Out of 4 total
of about 130 resections apparenthy onl 5 patients! s 67 8 haye becn cured
thus far  Thev present 1 survival from five to eleven vears However
among the survnors with an observation period of less than five vears
there may be some morce who later will 1dd to the list of perm inent cures
Tor enterin wnd technics of radical surgery s well s preoperative and
postoperitnc care sce reference $6 The det uls 1re presented in Table 46

TasLk 48 —REATEW 0F TuB RE U1TS OF S RCerY REIORTED pROV 1)42 10 1491

Struval
Operatice FuetoSeen
Sute of NMuniber  Moriality  Arerage Three } ears Yeurs
Carancria Operation of Cases  per cent  Months  per cent per cerl
Ampulla \om ) 37
asmon 13 46 16 76 00
1 aucreatico- 35 ”3 23 371 286
duodenec t ymy
Tancieas Nong s 27 0 48 00 00
Fancreatico- 2 3t 13 59 33
duodened tom®
Cholecysto tomy 10 10 Ocea 1onal oo
Shart cucmting, 30-u0 10

The number of casts m ch group s less thin 100 Percentage figures
e used here onlsy for prehmmary comparson

Whipple ® sud n in editonal of 1991 thit i contrist to the better
results in Ciremom of the wmpulla the pancreatectomies 1n carcinoma of
the pancrcas seem to be hitle more thn a pallintine mewsure  Orrs®
emphisized that ridictl ranoval of cmeer fulfills the requirements of
cucer surgen i genery nd ofters hopt for 4 greater number of cutes
n the future when the operttion ¢ w be done i carler stages  Cattell and
Warren #~av Lotal pmcrestectomy gase poor results m ady inced cases
however it should be cirefullh ¢valuated for the eirly malignant lesion
wising 1n the head of the pincreas

2 LALLIATIVE SURCERY — \t lapurotonn 2o to 30 per cent of the cases
were not Tesectable  In other ca o the greater nishs of radseal surgery and
the hitherto poor results 1 carcinoma of the pancreas proper cause prefer
ence for pubative procedures such v (1) choleevstostoms  (2) short
arcwitmg opcrations of the gall bladder or common duct for common-duct
obstruction (3) short arcurting operations for g1stroduodenat obstruetion
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Section V

APPENDIN

1 TICHNIC OF CHOLI CYSTOGRAPHY

Tz oral method 15 used exclusivels at this hospital

On the day before the exammation 15 to be made the patient has the
usual breakfast lunch and a hght fat free supper  The dve* 1s gnven m
tablct form each contumng 0o gm  Begmnning at 700 1 v 1 tablet 1
tahen every five minutes with a glasy of water for 6 doses

Duning this peried no food of iy hind s dlowed Iarge tmounts of
sater and frut juices of all kinds ire recommended

The next morming (the dw of exammation) no breahftst 15 llowed
Liquids wnd sweetened fruit juices are pernutted as de wed  The patient
15 mstructed to report to the department of rocntgenology about 9 00 4

Following the ora) admimistration of dve 1t 1 absorbed from the small
mtestine carried via the portal circulation to the Iner and thence excreted
n the bile  The normal gall bladder 15 visualized twelv e to exghteen hours
after admimstration of the dve The dye 1s wunlly completely ab
sorhed so that none remains in the large intestme Minor reactions are
common These mclude nausea cramps drarrhen and sometimes burming
on usination

Routmely roentgen exposures are taken with the patient i the prone
and left oblique positions At least one exposure 15 made in the upright
position  This 18 useful not onls for the determination of ptosts but i the
demonstration of floatmg gall stcnes  This has been demonstrated by
many authors beginming with Sandstrom n 1920 The sune procedure
15 useful 1n the demonstration of bihary sand or sulh of ime  hark
land has also utihzed the right decubitus position with a horizontal pro-
Jection as an aid 1n separating gts hadows m the hepatie fleaure from
cholesterol stones At times 1 cleansing enem must be given for pur
poses of diffirential diagnost  since one of the inost common sources of
error consists 1 the confusing shadows produced by intestinal gas

Nenuisualization of the g1l bladder 1s difficult to evaluate as explamned
on pige 67 TIn order to clmmnate the factor of Jick of bsorption of
the dye by the mtestinal trict as the reason for nomvisualization the
patient 15 mamtamned on a fat free diet after the mitial evammnrtion
given another dose course of dve the evening of the same day and re
examined the following mornmg This procedure 14 superior to giving
an orignal double dose of dve and not repeating the examination on the
tallowing dav

I1oda

{ Sa)
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Following the mitial exammtion the patient 15 given o meal high n
fat (30 m! Bilevac* diluted with 30 ml water) to stimulate esacuation of
the gill bladder 5 deseribed on page 70 Turther roentgen exposures
we then made to demonstrate the contrictiity of the gall bladder ¥+
amumers differ as to the most advisable tune for these exposures In our
mstitution we routineh tahe a one- to tno-hour exposure

Recently 1 new oral cholecystographe medium has been mtroduced
This substance 3 (3 1o 2 1 6-truodophens 1) 2-ethy Ipropanoie acid con
tuns G6 08 per cent or organic 1odine and 15 commereally available as
Lelepaque 4 Iugh mcdince of dense gall bladder shadows has been
demonstrated with Lelepaque optupum visualization bemy reached m
ten to twelse hours after administration T or adults 6 tablets (3 gm ) are
snallowed one 1t a time after an evening meal contamng no fatty foods
The tablets are preferably adminstered from ten to twehe hours before
the scheduled exammtion  \othing should be t iken by mouth after the
tablets except ordinary amounts of water untd bedtime  The roentgen
ologie technic ts the s une s deseribed above

In 2 number of st inces the ¢ystic and part of the common bile ducts
have been visualized on the posteibal films if these are taken every fifteen
minutes

2 TECHNIC TOR CHOLANGIOGRAPHY
1 © ) Chol hyl

The region should be well exposed and the biliary structures dissected
out thoroughly  Incision mto the gall bladder or bile ducts should be done
after the roentginogram has been tahen

The most coninonh emploved and most useful method of immediate
cholangiography 1s that in which the dye 15 injected through t needle nto
the common bile duct Fhe needle usually 19 gauge connected to 1
0-ml syringe by tubmg and adipters 1s mserted into the common duct
The dentity of the duct 1s nays confirmed by the aspirition of bile  The
ducts are then emptied of bile and 2 to 10 ml of 1odopyTacet 1s slowh
wdmimstered  with the anesthetist carefully cheching the patients pul ¢
and blood pressure for signs of shoch from overdistention  \ roentgen
ogram 1~ then made while the patient 1s in respiratory arrest  Tno addr
tional films ire made each immediatelr after the mjection of an addional
> ml of contrast medium

Intra abdommal Choledochography

A 3 by 4 mch roentgen filmm 1 plastic enclosed ¢ ardboard film holder1s
sterthized m 1 1000 Z¢plurn chlonde solution for thirty mmutes  Chole-
(ystectomy nd explortion of the hile ducts should mclude mobilizition
of the duodenum and head of the pancreas ifter the method of Rocher
\fter the 1 tube has been inverted and the common bile duct sutured the
stertle film holder 1s shpped mto the <pace beneath the common bile duct
ind immotnlized duodenum  The watertightness of the sutured common
duet 15 cheched by saline mjection through the T tube

backer \ rax Corp
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A scdf retunmg retractor 15 nserted to hold the margins of the masion
(rectus splitting transier e or paracastal) apart and the tube of 1 portable
roentgen ry umt is eentered over the curve of the duodanuin at a distance
of 30 inches from the surfce of the operating table  After 15 to 20 ml of
30 per cent 1odopy racet has been mjected through the T tube a one and
one half sccond eaposure 1s made using 60 kv and o0 ma \o effort 15
made by the inesthetist to produce temporary apnea  The holder 1s re
moved and the film 15 developed mmncdiately so that the status of the
cammen bile duct man be knawn before the thdomen 14 dosed

Delayed Cholangiography

This 15 usually done ten to fourtcen dave after operation but may be
purformed as ¢arly as the <eventh postoperative day

Lguipment 2 20-c anpules of 35 per cent 10dopy rucet
1 sterile 20-cc syringe with adapter
2 stenle Kelly cluaps
Stenle gloves
Sterile towel nd gauze sponges
1 umall emesis bicin
Ampule of amil minte
1 sterile 2-c¢ svringe
Stoppered 111l of 11 000 epinephnine hydrochloride

The most stisfictor results re obtuned when the patient 1s sent to
the ruhology depurtinent  \fter pluang the patient on the roentgen ray
table all dressings are removed  Stenle towels are placed over the ineision
and around the tube or fistulou opeming,  Residual bile i the tube 1s
a pirated with the stenle sveinge  The harrel of the 20-ce svrmge 18 then
attached to the tube and the litter 1s clamped unmediatch below the
ssrmge Todupyvrwet 1s poured mio the barre] and the damp 15 remoned
permutting the contrist medum to enter slowly by grovity  When the
biltary tract 1s filled wnd distended  the pitient will feel 3 dull pam 1wy the
epigastriuin Just to the rght of the und hne with radiation directly back
ward  This indicates that sufficient contrast medium hrs been myected
Lhe tube 1s chimped and roentgenogrims e tahen  1F the developed
films are not entirely saty factory more dopiricet min be mtroduced
cwhoushy

If the il 1oentgenogrun are sttisfactors wnother roentgenogrim 1o
tihen ten minutes [xter  The pitient then mhales an unpule of a1
wtnte which hould cau e flu hing of the fice wnd a fecling of duzmess
or funtnd s Another rocntgenogram ts taken wd repcited ten nmnutes
Inter In «pecial xs¢ when 1t 1s partrcularhy desired to visu thze the pan
creatic or ntrihepatic ducts 1t max be of v due to adminster morphine
sulfate 16 my (gr 2) iy podermically one hour before cholangiographs
to e e sprm of the spluneter of Oddi wd wd w SCCUTIRG 4 INOTE tom
plete filling of the by ducts

Tsunlly the anteroposterior md nght ol hique (\po ures are tahen At
tunes a lateral exposure 1s u cful A Trendelenburg posture 15 not usually
neces Ay but tn difficult eases 1t has been y d wath suecess
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Gas bubbles are often difficult to differentiate from radiolucent stones
The vartable evanescent appearance of air bubbles aids m therr diagnosis
If doubt persists an exposure in the upnght position 18 of considerable
value since the air bubbles will tend to nse whereas caleult will not

In cases of choledochodued hol graphy poses a <peenal
problem simce the dy e escapes into the duodcnum without suitably filling
the duct system  Miller® has dovised a I' tube with 4 double lumen which
overcomes this difficults to some extent
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3 DIAGNOSTIC DLODENAI DRAINACT
Drainage Equipment

Ihe complete equipment for the drunage room 1

Dramage table or bed with pillow sheet towel bathrobe
Dramage tube—Finhom Lyon Levin Rehfuss Twiss or Matzner
Syringe bulb 30 cc or Luer 20 ce

8 widemouthed blood bottles (2 0z ) with corhs nd labels

1 pus basin large

1 graduate 16 oz

1 drinkmg glass

1 v1al Congo paper

8 oz 50 per cent solution magnesium sulfate

40z olne ol

2 safety pins

V1al tablcts phenobarbital gr 3 (0030 gm )

V1al tablets atropme sulfate gr 1/100 (0 0004 gm )

1 large rmg stand with dlamp and holder for spccimen bottles
1 throat spr1y

1 o0z solution cocame H(1 2 per cent

1 oz silver Nuclemnate 10 per cent

Routine Procedure—Unsterle*
Prel y —The prelunmary antisp dic preparation of the p1
tient 1s desertbed on page »2
1 Patient to undress (nomen to remove corsets) and put on dressing
gOWDs
9 Patient seated on bed or examumng table and draped with sheet
given pus basin to hold under chm

Modified fromB B ¥ Lyon
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3 Duodenal tube mostoned with cold water or ot (mineral or olne

&)

4 Prent mstructed to praject tongue forming groore down which
tube can be shd

3 Tube mtroduced patient mstructed to swdlon The food and to
refax 23 much 1 possible

G After mutead g of tube s felt (ndicwtmg the pusage of the tube
beyand the glottin) the tube man be pushed down unts the tvo-
ring marh 15 af the hps

7 lhe postme pecimen 13 obtuned at the twormg, marh (usual
smount 30 1o b0 ml )

8 A gistrie lanage s then done using 100wl hot water at v time
repeating wntil return 1s elewr

9 The tube i then withdrwag newly to the one ring marh and slouly
vom through the stomach with the patient hving on the nght side
Tn an occastonal patent the sitting posttion 18 preferible

1 When duoden] mtubation s done  the prone position the tube v
run through to the thice-ring mark tn tnenty fse mmutes {timed)
after which the bile 1s allowed ¢ dram out by siphonage The
patient man be gisen a natch and told to sw dlow dowly 1t the
raie of 1 every three mmutes

11 he nasal route man «lso be used a Levin tube brang mostened with
it and mtroduced through the nostrd  When the tube reaches
the hack of the glottis the patient 13 mstructed 1o swallow as the
tube 13 slowlh pushed downnard

12 [he tube mav be shown to be i the ducdenum s desenibed on

Dage 22

& 1f nolnle s obtamed the tube should he withdrany to the ane
ring marh and stowl remtroduced  For extreme pyloro-
spism relief may be obtuned by the mtroduction through
the tube or by hypodermic of atrope sullate gr 17>
@ORS gm )

b In cams where duodenal mtubation 1 difficult because of gas
trir My puraexdity  the antroduction of } 1sp earbonate of
sodatn W00 nd ot water s indicated

13 71he duodenal or 1) specumen {4 specanen of Tvon) (usulls 30 to

o0 ml ) 15 obtaned without stmalation

H Stunalation o performed by mtrodueng with the svringe 3 wl

equal parts of A3 per cont magnesium sulfate wd bot water (i

~olstion 15 (os ed to remuatn m the ducdenum {oF sevor il minutes

then alloned to dram out by phenage The rers nmmy, mig
nesai sulfate s Qe irded the M speamen 1 eollected

15 It o concentrated galk bladder bile 1 obtamed folloning the smag
nestum sulfate shmudations & oz uwarm olive ol 1 mtroduced
and allowed o remam 1 the duodenum fuenty minides

1 The returning olive ol 1« then discarded do before wnd the O
spceunen catlected

17 Labebng p¢ anens Pach bottle > mished with the name of the
przent the dite and the nune of the speumen  The botiles
are numbered con cutnely s Castrie D A O
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Stenle Precautions

Tor a stenle dramage the equipment 1nd contuners presioush de
seribed are wrapped m - sheet and auteclas ed
Patient to undress (removing corset or gardle) and put on dressing
(U]
Sterile set opened
Gargle prepared in sterile metal cup  Silver Nuclemate 4 ml to
% cup stenle water
Patient gargles thront 1s sprayed with Siler Nuclemate solution
Patient draped with sterle sheet pinning it around nech
Patient given sterile pus basin to hold under ¢hin Leeping hands
under sheet
Operator pours 1 small amount of stcnle water in graduate
Operator puts on sterile gloves or scrubs as for an operation
Duodenal tube moistened by dipping in sterile water of graduate
Duodenal tube 1s introduced and gastric spectmen obtamed as out
hined under routine page 589
While the tube 1s passing through the stomach the syrmnge end of
the tube 1s attached to the upper arm of the three way stopcock
which 1s placed on the ring stand bestde the table (Seep 61)
After the three rmg mark of the tubc reaches the lips of the pa
tient the position of the tip of the tube m the duodenum should
be cheched by the fluoroscope if no bile 1s obtaned
13 Specimens of bile are then collected as deseribed under routme
page 589
14 4 5 ml sample of each specimen of bile 15 obtaned 1n a stenle test
tube through the three way stopcoch flimimg the tip of the stop-
coch and the mouth of the test tube
15 lest tubes and specrmen bottles are labeled as before

W Wt

co

S Do

]

Encapsulated Tube Method

Using Twiss Duodenal Tube —Tlus method has been found to be more
accurate i obtamng sterile cultures of duodenal bile With the en
capsulated tube approammatels 90 per cent of the duodenal bile specunens
were found to ree with cultures obtamed from the biliary tract 1t opera
tion
The technie 15 simular to that described under sterile precautions (see
ahove) with the following vamations

Additional Equipment —1 Widemouthed bottle of ether contumng
keratin coated gelatine capsules and 1 sections of thin rubber tubmg
of similar size *

2 Pair of spreaders (these can be mude from an old arter clamp)
They are autoclaved 1n the sterile set

The keratin coated cap ule s prejared by electing a gelatm medieme eap ule of 3
1ze 10 fit Co ehy over the ducdenal bucket Tke ends are cut off with a razor blade
Jeavng the doul le wall A solution of heratin di~solved m acetic acid 1s then applied 1
several coat 1 1th o medieine droj per onls to tle out 1de fthe cap ule
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Procedure —1 Tollowiug opening of the sterile <et the heratin coated
capsule 1s placed with sterile precutions over the slotted bucket of the
duodenal tube

2 lhe capsule 15 held m place bv placmg with the spreaders a rubber
band over each end of the capsule bemng careful not to cover the central
part (Seep 61)

» The tube 15 swallowed and passed through the stomach as before \o
gastric specimen 15 obtained however until the withdraw 1l of the tube at
the conclusion of the dramage

4 After the three ring mark of the duodenal tube has reached the hps
of the patient the capsule1sdis olvedan the dundenum by the ntroduction
of hot sterile water by syringe

5 Vwhenever practicable the postion of the duodenal tube shoutd first
be a certuned by fluoroscopie exammation to be m the duodenum

“ole —1 Tor hypersensitive throits a spriy of 2 per cent cocame
hydrochloride 1s used before introducing the tube

2 For undue retching the patient 15 wdvi ed to breathe deeply and
exhale forably 1 or contmued retching nervou ness or excessive saln v
tion 1/75 gr (00008 Gm ) of atropmne sulfate or phenoburbital gr %
(00°0 Cm ) or both are mtroduced through the syringe m 1 svrmgeful
of hot uater

Collection of § for Cytologic (pp 59 176 32, 145}

Vanous methods have heen used for the collection of pecunens of
duodenal bile If the specimens cin be examined mmediatel a test tube
of the duodenal content 15 collected and ent directly to the labor itory

The detailed technic for this procedure has heen deserihed by Lemon

All tubmg and equipment must he free of grease nd ol No ot 15 used
a5 a Jubricant for the tube  Shdes must be chemie dly clean

The specmen are collected m chemically clean contamers mmersed m
an xce bath The ecretion ts neutralized to pH 7 0 with 1 per cent sodim
carbonate

Exammation of the spectmens 1= made withm thirts mmates of their
collection  he ecretion 1s centnfuged for thirty minutes and 1 to 4 drops
of the sediment are sme wred on each glass siide  The shides are fixed 1m
mediately preferably 1 cold acctone or m equal parts of alcohol and
cther  The shdes may be dipped twice mto 1 per cent celladin m acetone
drying for a few seconds before stunmg by the 1 1panicolaou techuie

Bowden and Papamicolaoy® hase dev1 ed the follow g pracedwe

Following ntroduction of the duodenal tube mto the duodenum a
Specimen 13 collected over a period of twenty mmutes m 1 contamer
submerged m 1ce This speamen 1s 1mmediately centrifuged for ten to
fifteen minutes at 2000 r pm  One drop of the sediment 15 plced on each
of several shide which have previoushy been prepared with albumm fix
ative or egg fisatne This finatne 1 apphed on the shide and atlowed to
4 before use
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Followmg the application of the drop of sediment to the shde covered
with albumin fixative 1 smear 1s made by apphying the albumin-coated
surface of another shde to the drop This smear 1s allowed to dry for a
period of thirty to vty seconds until the edge starts to dry  The shides
are then submerged n a bottle of equal parts of 9o per cent alcohol and
ether and sent to the Inboratory for exunmation
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4 N\FFDLF BIOPSY O1 TH! LIVIR
By Arexsaper S Hoan

Precautions —Before domng the biopsy cort un preeiutions ire necess
to safeguard the patient and to ensure the success of the procedure  They
are as follows

1 Bleedmg coagulation and prothrombin time determmation

2 Any bleeding tendencies should be corrected by admmustration of

‘itamn

3 No biopsy should be performed if the prothrombm concentration 18
less than o0 per cent of normal by the Quick method

4 Becau e of the po sibilitv of postpuncture bleeding the pitient
should be prepared to remun ho pitihized for twents four to
{forty-erght hours

Selection of Site for Biopsy —With 1pprecnble hepitomegily the sub
costal or ibdominal method 15 preferred 1 he puncture 1s done m the md
cwvieular hine below the right costal margin If the Iiver 1s not marhedly
enlarged or if 1t 15 not palpable the biopsy should be done by the trans-
pleural method 1 the middle or anterior axillary line i the seventh to the
tenth intercostal space depending upon the upper it of Iiver dullness
i case of a small I er some uthors advoc1te peritoncoscopy and combme
1t with needle biopsy through the subeost 1l ipproich  The needle 1s guided
by direct vision through the peritoneoscope  Pentoncoscopy 15 however

1 furimdable procedure and requires the use of 1w operating roont

Instruments —The mstrument whick bt becn tsed for the needle biopsy
1 usuallk a vanation of the Iverson Roholm ¢ wnula or the Vim Silverman
needle which does not require suction

The oniginal Iverson Roholm needle 1 realls 1 simple trocar consisting
of 1 pomted stilet and a cannula 18 an long and 2 min wide 1he free

edge of the cannula 1s quite sharp and notched ~o thit the circumference
The needle 15 pu hed through the shin nd deeper
not ranoved until
4 plug of Iner

forms a wavy lme
1 sues mto the right lobe of the lver  Ihe stylet 1
the cinnula has penetrated 3 in into the Iner substanee
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tissue 1 then procured by pushing in the needle 4 to o am farther A
syringe 15 then connected to the emnult and suction 15 apphed and mun
tamed while the cannula s withdriwn  Sherloch uses 2 canmula 15 am
long and 1 mm 10 diameter

Another modification 15 the Roth Turkle needle which consists of 1
stylet and a short outer ¢ innula with 2 long beveled tip to fiahitate punc
ture It also has a long hollow mner needle with small saw teeth at the
end  After puncture the mner needle s rotated lowls to cut out a ¢y linder
of t1 sue  The needle 15 withdriwn with the syringe 1ttwched to muntan
negativ e pressure

The Vim-sl erman needle was onginilly devised for tumor biopsy and
hs become the most frequently w «d mstrument for puncture biopsy of
the ner A great wvantage of this ncedle 15 that 1t does not require
suction nd therefore eliminates possible miceration of the biopsy spec
men It 4 14 gauge needle 85 cm long with astylet It has aninner
needle 2 cm longer which 1s longitudm dly sphit  Lhe specumen s cut
by the mnernecdle A simplified technic ehimnates the use of the stylet

Half an hour before the procedure an injection of worphme sulfate
(0015 gm ) or 75 to 100 my, Demerol Hydrochloride (0075 t0 01 gm ) 1
given to the patient  1he patient 1s placed in the supine position with the
night arm behind the head and with the night <ide near the edge of the bed
The area chosen 15 cle ined and driped with a sterile sheet with a central
hole over the site of puncture  The operator wears stenle glove  In the
1atercostal approach the shin the mtercostal muscles pleurt diaphragm
and surface of the Iner are mfiltrited with 2 per cent procame solution
About 10 ce are needed for the anesthesit A small ncison 15 then made
1 the shin at the site of wntrodaction  The pleur 15 prerced while the
pattent 15 holding hus breath 1n expiration

Tbe Vim-Silverman needle 15 then meerted with the tip of the mner
needle yust visible at the tip of the outer one  The patient 18 instructed to
tahe o few deep hreaths and finally to stop m full expiration  The mstru
ment 1s then inserted to « depth of \bout O em  penetrating approximately
2to3em mto the liner  The wnner spht needle 15 then mserted to its full
tength mto the outer carricr needle advancing 2 em farther nto the
substance of the liver A fragment of liver tissue 18 thereby trapped be
twcen the two prongs of the mner needle By rotiting the mner spht
ncedle 160 degrees or more the Incr tissue s cut of  Now with the mner
ncedle immobile the outer needle 15 ady anced over the prongs of the mner
needle for 2- cm  Lhe intrument 1 then withdriwn  Speed m performing
the puncture 13 e sentral  During the biopsy which should not take longer
thu finc to ten econds the patient v mn full expirition  Continued
Tespiration may cau ¢ 1 tear m the iver ubstance  1alf of the peamen
s haed 1n formaldehvde hlf 1s fined m ncctone for speeil studies

In the subcostal approch the techme with the Y im-Stherman needle
"~ <ul;ml1r to the mtercostal method  Tere howeser the pitunt ean breathe
reely

The size of the Iner tis ue which 1 obtamed 1 usuilly smll but as 2
rule 1t 1 large enough to b of dugnostic vilue  In e of failure re-
Puated attempts to obtun a pecrmen should be undcrtihen at the same

38
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time nd i the sume site This poliey s reduced the number of unsue-
cessful biopsics to 3 to 6 per cent without incresmg nish or discomfort to
the patient

The aitereffeets of needle biopw e mld  Iowever the patient should
be hept m bed for 2 dav  In the ) wndiced puaent 10 mg vatamin h are
given parenterilly immedintely following the puncture biopsy  Some pa
tients experience pun At the site of puncture radintig, to the rght shoul
der It 1>usuilly reheved by sumple medication  For the first twenty four
hours the pulse 15 cheched frequenth and the patient 15 observed for
signs of mternal bleeding,  If mdicited blood transfusion 15 gnen kv
cessive bleeding may require laparotomy

o DLODINAL CONTINT ITS1S IOR T'VITRNAL
PANCRI ATIC SICREIION

In spite of difheulties these tests e be done with 1 considerable degree
of accuriy A prercquisite 15 that the import ince of numerous detuls ¢
properly understood and complied with

Duodenal Drainage Modified for P: Function Tests

Scveral essential medifications of the routine duodenal dramnage (see p
288) are required especially quantitative collection of the discharge mto
the duodenum and presers ation of the enzymatic activity

Need for Quanhitative Dramage —Seser 1l duodenal pineretic function
tests determine not only the concentrations of puereatic products
duodenal content but also the volume of the flud output and the total
output of bicarbonate and enzymes  \ prerequisite 1 that the secretion
entermg the duodenum be obtuned quantititinely 2¢  without loss nto
stomach 1nd duodenum and purely te without cont wnnmn ition by salna
and gastric juxe

P o Duod Dramnage ' ?*—Routine quintitt
tive collection of duodenal content 15 possible when two speeial technics
are ¢mploved (1) “imultaneous dramige from  tomwh and duodenum
by means of double barreled tubes  This prevents cont unmation by
saliva and gastrie yuice  (2) Continuous and constant suction so that no
portion of the dischirge into the duodenum escapes the colleetion

Tactors nfluenemg the quuntitative efficiency of duodend drunge
are (1) Ffficiency of the dramage tubc as dctermined by aliber length
and number 15 well 1 size of drunige opetungs  (2) Amount and con
timwity of suction  (3) imount 1nd rite of dischrge mto the duodenum
Direct studies of these factors! showed that the «fficiency of the w ulable
bilumen tubes plus suction of 6 <m mereury (90 ¢m - water) are etually
capable of preventing oy erflow of g1 tric juice to a great etent and to
remove 11l amounts of duodenal content which may be evpeeted under
phnsiologie and pathologic conditions  With tlus techmie the ramoy
follows the dischirge mto the duodenum mmedintcy ind 15 quantitating
Direct proof that such dramne prevents Yo s of duodenal content down
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inta the Jejunitim w s obtuned by simultancou dramage from the jejunum
Tizure 106 tlustrates that durmg suction from the duodenum practieally no
ducdenl content ¢ caped 1nto the jequnum wheres mstwtly after dis
contmitation of the uction bile tumed dwodenit content wpperca mn the
Jounum

Foupment for Quanttative Duodenal Dramnsge —1  Double burrelcd
{(Behmeny Draruage Tube far Stmullancons Dramage from the Stowach ard
Duodenum —~ This chime prefers the  gastroduodenal  tube of Mo o
Finhorn (manufactured by Chiy Adans Co Ine New York)  The cabber
13 comvenzently small and the tube @ completeh rubber covered mefudmg
the heavy ovoid tip Tt s wvatdible w aral el nz 1 types Wath
conved sey ors twe addiionil drunage epunngs ma be tut above the
three ongunat apenmny, of hoth the duodenal and gastne barrels  This ex
tend the length of the dramige ares and renders the drunnge more mde
pendent of the mesitable saritions of the position of the tube.  Care must
be tiken not to cut the membrane which separates the two barrels  Tor
ontentation durtng drwnge the oral end of the duoden of barrel 1 marked
by w rubber bind ndedible mb etc (e i 109}

The meertr 1 ¢ f the met 1 annuly at the oral end must be cheched to be airtight
Tl chechy tone m the f 1 mg way  Themnsertion 1 placed under water  The
tube 1 elampei Au r bl a threugh the o ordd openings  Leaks at th site
fowitime pir bon fur turn g saetion The re. ul 15 & rmation of fasm and_ when
talloon uetiont yjhel roadlo ofsuction Fosmmay atso develop from hibera
fionof (O fr mtie W tenil ¢ nteut ander the mfuence of negatise prew ure

A three 3 reled tale itk the we of @ mall mftatel batloon st the tp of
the tgbe  Tin §ualitite the pi ~ige f the duo tenat Larrel mto the duodenusn
When the tip ot the tubd re e the duc lenat eap the ballon v mfirted where
upon pent t §3 el teh o noec the tip of the tube thriuh the duodesuss to
the hanert 1 Timfz

4 portable dectrt ueton pump with manometer 1 used (hog  107)
Taertud ne b mer un trap wtomaticalhy to o ure negatnve pressure
Wter e tion prap @ b do not work wath sufRetent constancy I 1
dectr pump 1 not s aliblc a Wangansteen appawritn sy be used or
twe tatlan srmpe A hosnom Digure 108 Bulbs nd s ninges mast be
totelte katthe nsn The wuction power of new buths mas evceed
10 o fmercany Dunivg the drunige the suction exerted by the bulls
i tbe watebed © n tuthy and remststuted wheneser neecs ar

2 bro g Muostur £1 Fresereaiin of 1it yees Purng the Drainnge —
5y o hil 4 iehoera hed e (ot e cabe ) md 1 handful of tible alt
Lo fetw o el cmount of water for (hihng, wd pre emation of

wr o during the g€ Some of the freemg manture ¢ Alcd ol W
¢t WY Eherm moter for temperature below freermy,

T dreet haerm T yuttes (10 ml )

v femer

» ot by hernalia for Duodenat Dranage (p 5s)

“‘ ”( ;:(,Imfuf lindersof 2o mb and 100 m for the me surement of the
Stwpfunt - Secrtm e msuhin ete (e below) “yhnge o ml for
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secretn solution 1l for msulm 20 ] for blood specnen Needles
gauge 20 Tourmquet  Aleohol sponges
8 Fluorosrope
“Make arrangements with the laboratory i 1y e so that the enme
determmation can be done without dedny or the specinen be hept and
preseryed properly
Procedure of Quantitative Duodenal Dranage for Pancreatic Function
Tests —(1) Preparation of the Patient —He 15 f1sting for eight to twelse
hours  Drugs which affect the pancreatic sceretion especially atropme
and similar drugs must be avoided for twenty four hours  Thesy must not
be used preparatory to the dramge or during it Natroglvcern bromides
or phenobarbital mav be employed when required by antril or plonc
Spom
(2) Passage of Gastroduodenal Tube — Lhe bilumen tube 15 passed w»m
routine dramage  Anv residue in the stomach 18 removed 1 lnoroscopic
contro] of the passage through the stomach belps to aceelerate the pro-
cedure  The evaluation of the laboratory analysis depends entirely on the
correct pusition of the tube  Consequenthy fluoroscoprce checl of the position
of the tube 13 mandatory before begnning the collection  The position 1
correct when the tip of the tube 15 1 the fourth or it the least the third
portien of the duodenum  Ihen the drunage openings of the duodend
barrel are 1n the second and third portions of the duodenum those of the
gastric barrel are in the antral portion of the stomach The tube 1> now
fixed 1n position by adhesnve tape applied to the cheel
(3) Suction —The endings of both barrels are connceted with suction
bulbs or with the respective suction flashs of the suction apparatus  Che
suctson 1s set and mamntamned between mimus 6 and 10 mm_ of mercury  In
addition constant suction from the mouth remot es the saina
(4) Collecting and Recording —Thus begins when the duodenal barrel 1
delivering clear golden yellow fuid and when the gistric Juice 15 not bile
stained  In spite of correct position of the tube m the duodenum =
stoppage of discharge may be noticed lasting twenty mnutes or more * %
Instillation of hot water occrsionally breaks the stoppage  lhe stomach
may not ecrete for exen longer periods
Ihe fractions of the collection are histed bdow
At the end of each collection period the rubber tubings to the suction
flasks are clamped the suctton bottle 1s opened  ind the inserted collectmg
vessel 15 quickly exchanged  after which the ~uction 15 restored  The
volume and appearance {color turbidits ) of cach friction of the duodenil
nd g strie content are recorded and the specimen 1s poured into properh
Inbeled test tubes
(5) Presercation of Fn ymes —The t t tubes 1re immersed 1 the bowl
with the freezing mixture  Lhe temperature of the latter 15 cheched from
time to time and 1ce 1 added if necessary  Another mems of presersation
15 to mix the sample thoroughls with cqual imounts of pure ghcerin ¥
(6) Prestimulation Specimen — The collection lasts for twenty minute
and 15 ibeled 1s the thenth  to zero-mutute specumen where zero mdieate
the time of stmulation  If there 13 no ds charge withm forty or sty
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mnutes after the correct position of the tube m the duodenum has been
established fluoroscopically the collection of a prestunulition specimen 1s
omntted In such cases the values after stimulation are compared only
with the normal ringe of poststunulation 1 ues
(7) Stumulafion —Humoral with secretn ¥ 1gal with mecholyl ure
chohin msubin Intestinal with olne ool Sce pp 436 and 442
(8) Ioststinudation Specumen ~ \fter <ecretin injection  the fractionn
tion mtervals are zero to ten ten to twenty twents to forty forty to
wixty and sty to eighty mnutes  Mum authors do not collect sixty to
«ghty minute speamens or combine the first two specimens
After mjection of « 1gal stunulants the frictination intery als are rero
toten ten totwenty and twenty to thirty minutes
In the combined secretin 1 agus test of Dreiling and Hollinder spuamens
are collected for eighty minutes after the secretin mjection I ollowing the
idmimstration of vagal stimulus (msulin hypoghveermt) the duodenal
output 13 collected for a second hour
For accurate fr- a timer 15 rec ded
{9} Quantitatise duadenal drainage demands wninlerrupted prevence and
attention of the person who does thedramage It s a full time jub  One
must be sure that the tune of the fractionation is hept accurately that there
1> no mterruption of thesuction changein the position of the tube or dis
turbance of the outflow
Ibe dranage 15 undisturbed when the gastric tube delivers colorlers
flmd (or for certun periods no flud at all) and when the duodenal tube
delivers clear and golden fluid which must flow mn the normal poststimula
tn period without prolonged interruptions
(10) Dusturbances of Drawnage and Therr Vianagement —The dranage can
be disturbed by change of the position of the tube This may happen m
spitc of 1ts fisition on the cheeh and hip  Relaing and lengthenng of an
mutidly by pertonie and short stomach pulls the duodenal barrel back nto
the stomach or 1t lewt pulls the gastric barrel out of the prepylonic and
wtr  region so that trad secretion may e cape pastric dramage and enter
the duodenum Such dislocation mav alse follow antipen: talsis associ sted
withnau ea retching and voimting Reversely hunger contractions and
hortemng of an imtilly hypotome and clongated stomach permit the
tubt nd therewith the pastne barrel to shp down mto the duodcnum
md the duodenil barrel into the jejunum mn which case the duodenil
i charge mn be obtuned via the gastrie barrel but often contaminated
with gastrie Juice
Outflow from the duodenal tube ma become pile cloudy and aad
1h mdicites (@) Che duodenal tube has parthy or entirely shipped bk
mto the stomach (b)) Cushes of gastricsecretion huve estaped the gastric
uction  Differentiation s obtamed by fluoroscopy
Quttlos from the gistrie tube m1y become bile stuned wd 1 the pres
ence of reid gstric secretion clouds  Fhis indicate that (a) The gastric
tube at least with one dranage opemng has pissed beyond the pylorus
(5) Duodenl content has regurgtated mto the stomach  Differcnts ition
wgun v obtuned by fluoroscopy When the gastric secretion 15 anad
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or absent wnd when bile stuncd duoden:l content his regurgitated mto
the stomach then the flud obt uned from the stom ich m be vellow and
clear as flud from the duodenum sunuliting correct position of the tube

Such disturbances impair the quantititive cfficency of the dramnage
They must be recogmzed 1n tune corrected as f st as possible and properls
recorded ‘The adminture of gastric juice can be rccopmsed early m the
£lass connection between dramnge and suction tubes  Rapid exchange of
the collecting vessel can save alre ady o3 1wnated uncontammated material
for exammation of the concentrations

When the tube has advanced too fwr downwird correction can be
whieved by cautious pulling under fluoroscopic control  When the duo
denal barrel his shpped back into the stomich quantititive results for
the entire test are no longer warrinted  Rentroduction s 1 rule causes a
prolonged mterruption  Some diignostie result 1s obt uned i ths case
trom the concentrations of pancreatic constituents m i uncontmmated
specimen

There are rare cases which mike quantititine and even qualitatine
evaluition of the dramage mmpossible because of by permotiity and/or
hy persecretion of the stomach

(11} Terminal Fluoroscopie Control — \ ternnl chech of the correct
position of the tube 15 of great value for the rclribihity of the test

After termmation of the prolonged dramagc the patient 1s advised to tahe
only some tea milh or soup nd crichers wid postpoue 1 more substantial
meal for one or two hours

BIBLIOGRAPHY FOR THE TECHN\IC OF DUODINAI DRAINAGE

1 Bercer W V and Ortenneiy b The Dranuge Output from The Human Due-
denum Latnn ae Factor Influenang Drawnage Castrocaterol £ 285 1943
The Dramagc Output from the Humw Dusdenum 1Hysiological Fae
tor Influencing Draumage Ineluding a Method for Quintitatiye Duoden ud Drain
age Castrocntcrol 1292 1943
3 BErGER W V The Interdigestive D1 charge of Duodenal Content 1n Man Am J

Diget Di 17 49 1944

4 Lort niar M S Expencnce with Secrctin ani Other Fancreat Stunulant 1
the Study of Lan reatw Function Bocnmt 1 I ot C ad ate Ga troent Jlojs
Thladelptia Saunlers 190 p 390

Methods of Analysis of Duodenal Content Normal Values*

The range of normal 3 ilues difiers widddy owing to the methods of
1naly s1s emplos ing different techmc of digestion and enzyme determmation
1he following figures are grven for scveril methods amployed i recent
publications  In part they we obtuned by combmition of various pub
lished values and personal expertence  Tor scverdd rosons they are not
finil  Howeser marhed deviations are diignostic wnd border hine 3 lues
mav support the diagnosts to 4 certam eatent It 13 probible that the
\ctunl normal range can be nirrowed m the future by chmintion of errors

For wtcrpretation see p 430
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m quuntitatise dramage by restriction to really normal persons instead of
mcuding patunts who alledgedhy are not panereatic but suffering from
some abdommil dise1se wnd by better understanding of functional dis

orders  Plottng of curves (Tigs 109-114 120 120-132) uds the dr ggnostre
evaluation  As 1t stiwnds today it scems advisible that each liborator
uns a scoies of nonnaly with the metheds used 1 order to check the results
with those published 1 the literature  \cceptance of 4 uraform standard

12ed procedure of stimutation and 1 lysis or at le st a computation table
for the 1 ues obtaned by different methods would be an essentil progress

Adherence. to the methods without moedification 15 the prerequite for the
emplosment of the published normal values

1 bahng I ¢(p 435) —~The mcthols of leturmunation ar quoted 1n the following

s
Y olu 16 —0-30 ml per tyinty mnutes whcn costimuous uction from stomach and
duodenum 1s employ
Amyla e con ertration —5-1. (mean ~ ) LagolocCunt * or 0 34-17 grim malto ¢
Dt crated from starch by 1 mi du denal co ¢ nt (method of \oRRY 1 \GERLOEF
etet.) 2—-58 10ng glucoe bt rat-d from March ty 0001 ml dusdenal
content (mcthod of FREE 101 MaER reelest2) —0 7520 mg gluco et erated
by 002 m! duolenal ¢ ntent (meth d of McCLirRE WETWURE and REx\oLns
ce tefcrence 6) —{(100) BOO-0B0 { w00} gross Tollgemuth umits b crated from
ta ch by 1 ml duodesal ontent (method of WoniGEMUTH seete L5
Liae (Inb tynn B te ase) concort tion —55 26/ ml 002 N odum hdroxide
11ce wary to neutralize tt e fatty acids hbaated by 1ml duodipal conter t (mettod
of {raNpats and CrERRY sce tc £ 3) —0~4) -10 ml 01 \ sodium hydronide
by 01 ml luudenal content? (mettod of FREE & 1 MaER setc t 5)—-2-3 ml
01 Y sodwm hiydro sdc by 1l duodensl content? {method of Maex ani Finve
desenbed in ref rence 5) — 0 24 ml 0 1\ sodjum hydrowide by 0 0. m! ducdenal
content (metlod of McCut Ru VW ETMORE and REYNowp il phthing | pase see
T fercr ce 6) —.0-60% phittmg >f Tn lun (mcthod of LEUBNER seet t6)
Prtease (T yp an) co enfraton —06-32ml 01\ ta wm}ydronde ¢ jurvabint
to amuno cids hiberated from ¢ san by 1 nL dusd nal ccntent (metlod of WiLe
sETTER and LAGERLOEF e t t ®)—06-17 ~45 mg 1 nyrotan mircgen
hibe ated (rom ¢asein by 002 m} duodennl content (macthod of FREE and Myen
cete £5) —14 357 mg non proter mtrog n Il rited from cas m by 002 ml
tuode al content (mett od of McCr1RE WETMORE an) REVNOLD e reference
6) ~20 60% r duton of sew (method of TechvER se tct €)—001 ml
duodcnal content or le hquchi & 2 131 of s § per cent gelatme (method of D
AvpERSEN a1 1 DM 1 ARL seercl ren ) —2 O-1042umts(method of Cro  quotcd
mr [erence 4)
Bi rbo ate —(0) 10-40 (80) mE. /T 200 000 Vol yer cent €O (ricthod

cet t2
Tet w Inler —10-1 6 \iuleng addtur t

2 S tmletof \g n O and Lagrlosf H O {} 496) —Thet ethodsared ribed
1 JackeiEf 0 O Ya o atie Funct on and ban reatie Diwa o Studied by
Mean of S actn Ne Yorh The M emullin Co 147 fnyle  Method of
Normy ard T GERLOEF sa | 1om tne with cdwm thio ulfate Utration Lepase
(ol jlttng hipa ) Mettod [ Roxa Miuagtss ard 1 AGERLOEF stalagmo-
metne  drof e M thod of Wit TeTTER of ! anl T AcERIOEF titnmelne
e bout Gt metne

I —(0) 0 00 ml per SO munat Sutnorm Ltdos G nl low
10 mal 0-°0 ml supctrcrmad be ond 500 Ml —17-50( o) ml kg 50 nunutes
Submyrm 1t low 18 1y rormil 18 22

Avers
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En yme concentration —\ormal concentrating power 1s indieated tn the combined
fa ting ecretin te t when at last one spcamen prior or after the simulation pre-
snts a concentration above the lower normal hmit of the fa ting test  “ee alo
test 3

En yme otpi ! per SO minutes —
Umilts kg 50

Total Units Total gram or ml Minutes
mylase? 1 240-1300(2300) 44-106 gram malto 2 6-20
Lipase! + 7000-14000  (2100) 10900-22700  130-230
ml 005 \ sodum
by dronide?
E rotea {4 rypsin) * 20-160 100-300 ml 01N 0408

potasstum hy drondc?

Brearbonate 1 azerwum roncentration —(60)-90-130 mFqI aud combimng
power t 3 bal pormal below 0 low morm l “g-90 —200-,00 (600) vol %

I ter It Jex —Drop to values Letween zero and 5 1 at least one specimen or o
fraction of 1t indic ates normal filling function of the gall bladder Absence of such
drop u pect pathology of the gall bladdir  In ea ¢s of absent or non functiomng
Zilt blidder the average mimmal acterus index was 34

Mectoll 1e Lof Comfort NI T and O terberg A E (p 442) — 41:ylase and £ rolease
asm2 Ippae Cravbact LA Jr and Cnesmy 1S5 Prosence of un Olne
Onl Sphtting Lips e in the Bload of Faticats wath Multiple Sclero 1 Proc Soc
Exper Biol & Mcl 8 572 1331 udapted for duodenal content (¢ g a I 10
dilution) by Covront M VW Pamner R I and O tempEre A F  The
Concentration of lancreatic Enzymes 1o the Duodenum of \Normal } ervons an i
Fersons with Disea e of the Upper Part of the Abdomen Am J Digest Dis 6
247 1139 Acdimetric 24 hour method

Volure ~75-13 ml 80 minutes (sceretin t t 118-782 mi }

A7 dase rarumum concend ation -3 18-6 19 gram maltose hberated from tarch by
1 ml duodenal content {secretin te t 052 181 gram)

Lapa e 1:ar 1wum concent ation —82-200 ml 01 N tutyse acid bberated by 1 ml
duodenal content (secretin te t 0-183 [420])

P otease 1 arvnum oncentration —2 5-3 3m! 01 N pota 1um hivdrox le equivalent
to amunoaai ] hbcrated from easin by 1 ml duodenal content (secretin te t 10~
37

“

7

B carbonate mazimim concentration —20-40 mLq L maumum alkalmty pH
~2-82 (secretin te t pH ¢ 5-86) —ce al o the graphte pr¢ cntation 1n reference 2
and the plotted ¥ aluc 1 Fig 104116 and 129

4 Secr tin-It wiiv 1 tof Dreling D i and Hollander N F (p 442} —dniylte
S030cat M Afwromethod for the  tmation of Dia tase J Biol Clem 1
331 1138 alapted for du denal content F otcase Anw on M L and Minssy
A 1 T tumation of lep i with Hemoglobin J Gen Ihy 10l 16 59 1937
wpted for tryp in Beoabowte VaN SLxke D D and CimEn G L
Volumetric Method of Bicarl onate Detcrmtnation st Toop J € and Sanrorp
4 H Chmeal Diagno v by Laboratory Method ed II Fhiladelphia Saunders
190 p 412 VaNSivas D D oaod Menr J M The determination of Casts
1n Blood and Other wolution by Vacuum T straction and Manometrie Mer ure-
ment I T Biol Chem 1 423 192¢

Ol letof bree { I and Mye 3 € (p 442) ~The method arc deserited i
Free A H and MaEx V € The ! shmation of the Fnzymes Amylase Prr
tcina e and Dip ¢ 10 Duodenal Content 1 Lal Chin Med  § 133 IM3
Amylase saccharometne colonmetric with picn acid reduction Ly ase (tributy nn
phiting) actlimetric  Protea  Determumation of bt rated N P\

Maumum 10 the m heidual te t
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Tol + —I0-146 ~23 mi Jer 60 nunutes

Amyla e mazp + coneent | m—1 2950 1826 mg glu —cqunshnt per
0001 mt duodinal ¢ ntent

L pa e (¢ 1bityrin spl thng esle a €) ran 11 eonce § a1 —38) 1902 =348 ml
01\ solum bydre 1e per 01 ml luodenal contint

Prctemae  arun wm con ertratier —063-35 - 02 m, non plotun nitrogen p r
002mi lueden content

It sIndz marm ntelue~0~46 -1 51 Asa rule tl¢ miumum 19 of tanc }
in the 40 t0 60 minute it ctin The alove lorlr valu s ure obtuned 1y Cikcu
1ation froa Tatle 1 refercce 3

O Testof Berg r W Hart an J ar 1L vt v I (p 442) —dmylase Wowcr
wttt J New Method of Quantitatine | tination [ ite Dis tatic berm nt
Biochem Ztschr 9 1 1308 ModYTed by addition of sodium ct londe (0 6¢) and
Tufer (pH68) Grapwont B B I Chowal Tah ratory Mcthoi of Dusg 1
St Low Moshy Co 1343 p 103 Lipae Lummser H  Mcthod of Detum
nation of Lnzymcs in Duodcnal Content 3 Tw) thimetrie D ternunats noof Tnp-
ase Deutsche Zutsche T Vad uungs u “offs echiedhe 7 185 103§ fase
Tevener H  Meth oda of Determination of Enzymes in Duo lkinal Contant 2
Twbidimctne snd Tatrim ttie Deternunation of Tryp 3+ Disch Arch £ Var
lauung ke 63 14 1138
The re ults are € pres 4 by mamal con entrations anlor lite! 11 eurves
(lig 126 130-132 Scealotlenl r ncc quott | cr pige +47)

Vol e —t0 14010l per 60 munutes fter the ot of flow

A e nanm aconced Lon— b0 3840 gross Wot Igemuth umts

Lyae 1x  ticocent ton—3itodOjurcentin lem jltt

Erot arim sco ertrat 1 —34 1080 jercent r ductt 1of Cran o 03408
ml 00 N <o lum mdrouide par 00” mi fuolenal co 11t

BIBIIOCRAIHY FOR NORMAI VALUL S IN DUODJI NAL CONTEAT

1 lackriogr H O Pener tckunchiciantlaw e teDe aedtul edl j Means of
Sectin Ne York Macmullan 142 Acren € and I acentokr II O The
Lance e Seerction in Man After Fitrav 1 ous A dmur tration of Secrein Acta
Mcd Scandimay J0 1 1)30

2 Couorr M W anlO teERBERC A 1 an realic Secretion in Man AfltrSun u
L1 n with S crctin and Acctdbetamcttyl Yolm €11 o] &rh It Med 60
656 140

3 bkeE A H Beaw AJ wdMyer 3 C Stuhe of the Enzvme A tmatus €
Duade: 1Comtent 3 a Mewn of Fyaluating Fanaatie Fu et € o
entrol gy £ 188 1)13

4 Bercer W Hakrva¥ J and Letp er H Mcthod 1 Fractionati n of Dus-
le 1Centent w St Interval Waen Art fTon e M 1 S T 211 193¢

Manme MR ) s 1Tocl) frihm lLiboalr 1hiud il Lea
&F Liger 1030

€ MCuge €W Wemore A S r1Rervois L New Met! Bforl u
maty s Fazsmte A f3tu Dy desad Cont at of Norm | Man Arch Int
Med 7~ 00 1?1 McCure ¢ W F daw 111t SOOI woa

110 Lie New York Medieal Authors iwlhi Tug Co 133

Teimer U Mtt L of Dt rmuat o f Fnzym i Duod nal € atent 3
Turd yhmetre D termunsty woof Tipase Deut be Z el £V rd ud o u
“toffw 1 clhe 138
=== Aletly] of Detany tinof InzvmswmDu L 1C 1t t 2 Tur
tdmtn  ad Tinn te Dtmun . of T pm DU b Arch f Vr
Tuurp b (304 118

L

T e TNt fdu ' 1ot tufiemrutcmtors 1 was1 g lty
Tl ltw cly conta matt uwith L tie s 0 Altrtl atolucn
the Lutle tube teeis 1 oll<ting nwd tavel nd tnt 1020m ut-



602 1PIENDIX

9 AnpErsey D H and Eare MV Mcthod of As aying Trypsn Switable for
Routine Use 1n Diagnosis of Congemtal Iancreatic Deficencs Am J4 Dis
Children 63 89 142 Aspersev D H Panereatic Lnzy mes in the Duodinal
Juice 1n the Celiac Syndrome Am J Dis Children 63 G633 1942

10 Dreiune D A and Hortanoer F Studics in Faneraatie Function [ Pre-
hminary beries of Climeal Studics with the Seeretin Te ¢ Ga troentaoloyy 11
“14 1948 Studiesin Lancreatic Function  II A Stati tical Study of Pancrestic
Sceretion Followmg Sccretin 1n Iatients Without Iancrcatic Disense Castro-
enturology 1 620 1900

11 Tort niab M S Lxpetience with Secrctin and Other }ancreatic Sumulants in
the Study of Lancreatic Function 1 Bockis H L st Graduote Gadro
erterolc jy Philadelplua Saunders 19,0

12 Diamovp J b “eGeEL 5 A Cain M B and hariey 5 The Use of Secretin
a a Chmeal Te t of Tancreatic Function Am J Dige t Dis 6 o66 1939
Diasonp J 8 anlSmgeEL » A The Secretin Te t1n the Diagno 1s of Tan
creatic Disea s wath Report of 130 Te t Am J Digest Dis > 430 1940

13 Taxe M Diagnostic Value of the Sceretin Test Am J Med 9 18 1947

14 Dorvsercer ¢ R Comtorr M W Worlagcer I L and Powea M H
Pancreatsic Function 8 Mea ured by Analysis of Duodenal Centents Before and
After Sunulation with Seeretin: Ca troenterology 17 701

O SIRUM ENZYML 1ESIS
Normal and Pathologic Values

En yme M1 Definition of En ymatic Normal 1 athologic
uplo
Amyla e Mycr kree  mg malto e hbcratad
and from starch
Ro m ki by 1l erum 125 9
by 100 m! scrum 100-200 J00
“omogvi* mg malto e Lberatcd
from starch by 100
50-"00 800 (1600}
Noiby mg maltose liberated
from sturch by 100
ml serum 100-33> 4000
Southanl 1 umt equal 10 myg
Roe starch by drols zed by
100 ml scrum 40-140u
Lipa ¢
sl splitung Chary anl  ml 0 05 N fatty nad
Crandali bydrolvzed by 1 ml
serum 0-1(2) 6(12)
estes pht  Coll ten ml 0 10 N fatty acds
tng snd Roe hydrolyze1 by 100
66 m! serum 30-118
Anti thm  Innerfield dlottir gtime under pe-
Fin Anguist an 1 afied conditions
Berjana mean values
at 1 miaute mcuta
tion 16 4scconls 24 Geeconds
at 10 murut s nwen
hatior oos only  318seconls

BIBIIOC RAPIY

C Free A H and Roms nr B “tulie on Anunal Diustase
! “(‘;E"Kl’hl! Dete rmination of Dia ta e (Am) Lise) 1 Hloo«l J Jhol Chem 154 39 141
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2 Sowosit M Mcromethod for e I tntion of Dit tase ¥ Bl Chem 12
309 1738

3 Noray G Amyliemn Blowdard Lnne wm T sceriors H O Pancreatie Fu ¢
tion and I ancreaite Disease Studs d by Means ¢f Secr tm N York Maemillan
Co 1012 p 2)

4 bt B W and Ros J H A }lotometric Method for the Detcrmunation of
Amjlace 1n Blood and Urine with Use of {he Starch ludie Color J Biol Chim
1943 1)

5 Cueray I 5 snd Cma pati L A Jr  The Spenfioty of Pancreatic Lipase  Its
Agpearance i the Bloud Aftcr T ancreatic Injury Am § Eby 0] 100 206 1932

€ (otorery N § and Roz J H  Studies of Pan reatic Function 1 TH Deter
mmahon of T ipidolytic 1 nzy mes of Blood Scrum J Lab & Chn Med 5 1368
1H3

¢ SFrIGMAN A M Dacnuas M M and Mouono M € Colonmtne Detcrnunt
ion of Lipase an | Esterase 1n Dog s Serum Am J khy wl 19 33 149

8 InnerriEwd 1 ANGRIST A and Bewzaaw 1 W Antidl rembin Titer wn Acute
Tancreatit Am J \Med 7 24 192

7 SIAADARD 1ABITS OF MEICHTS WD WHIGHLS

Wriours v Pounps
{4~ Ordimaniy Dres «d)

Tight face figures are 20 per cont under and over the werage
(Reproduced by conrtesy of the Medico-Actunal Mortahty Investignton )

{See Dables on prge G604 ind 605)

8 COMIOSIEION 01 100DS*
Foods Highest i Carbohydrates

Foops Covranine Mouwr TrAN o0 T PR CEN r CAREOBIDRATE

Bicuts ond crachers Irwts cannel fany  VMarshmallow

Bread and roll Trutts dried Ak chocolate
Cahe Honey NMola.ses

Canly Jumasnd gelhies Sugars and sirups
Cercal Coconut. dried Zwicbuek
Condensed milk Marmatades

Foods Lowest i Carbohydrates
0,70 3 Pew Cr 1 CannourbraTe

Anparipu Tih Shad roe
Cauliflswer Tattuce Shrimp

Chard Tobster Spmach
Cheddar «1 eece Tean me st Swiss cheewe
Clams Toultry Turnip greens

Froc Jousson H I Bridy D tdesfortfeClh can wthed 11 fadeljha Lea
&1 per 190
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|
Feat | Tnches) 121019, 20l 4& 20 tos. soma;‘Sams e 45:«:491 Otous)outo ?
| P o8 | 100 [ 102 | 104 | 1o | 1o | 107
4 1 | 11 om7 (122 | 125 | 127 | 130 | 132 | 133 | 13
1188 | 10 | M6 ) 1o | 1oz | 16 | 18 | Tw . 161
| R 99 | 102 | 103 | 106 { 10" | 108 [ 108
5 0 | 133 | M9 | 124 | 127 | 129 | 132 | 13¢ | 135 | 136
) LD M8 My | Ie2 | e | Lo | el | 162 | 13
a2 J w0 (103 | 10 10 109 [ 110 | 110
| 1 5 ! aa | o125 | 120 | 181 s34 | 136 | 137 | 138
| 18 Moo 0| ta | lo7 | 61| 163 | 168 | 16
}
b D) W2 ) Ws § 106 ¢ 109 | a0 | Mr | N2
{2 | M8 | 124 | 128 | 131 | 183 | 136 | 138 | 139 | 10
D132 10 ad 17 | 200 | 163 ! rec | o7 | 168
Iy 101 [ us | 1 |
3 )tz | o127 | o1s ! oase |3 | o139 | 141 | 142 | 1a
(M T2 07 et | ee ) der [ e | 10 | 1
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1P} LAVDIN

Foods Neghzible 1n Carbohydrates

Bowllon Crean: chee ¢ Vegetable marrow
Consommé Sorrel V megar
Gelatine Duabetie foods Whatefih

Mu hrovms

Foods Highest in Cholesterol

Bacon* Lner* Lard
Egz volk* Suweetbread * Meats and poultny
Fi hroe* Butter Oy ters
hudney Fih Suet
Out tanding,

Foods Lowest (Neglizible) 1n Cholesterol

Bread tuffs Frut 1 egetables
Egg white “Sugars and sirups egetable oils
Cereal
Foods Highest 1n Fats

Foops Contarnesg \ore Tran 20 1 rr Cene Fat
Lrceado Eug solb Ol except muneral
Bacon Fatty meats Pastry
Bone marron Fried food Totato chips
Butter Coose “alad dres ngs
Catfish Lard “ardmes tm ol
Caviar Alargarine Siusage
Cheese whole nulk Meat. except very lean Suet
Chocclate \ut butters »r pa te Turhey
Cream Nut ewcept che tnut  Whole-nulh powder
Duck

Foods Lowest (Neghgible) i Fats

Bouillen Creen. coohed Pineapple
Cabbane Haddock Rhubarb

€ andy omm Ruce

Cheese  him mulh Honex oot e etable

Gitra frt Jam “alad green  except cre~
[ Tellie~ and dandclion
Consemmé Marmalide crange  Squa

Corn tarch Mar hmallow “tring bean

Cronberry sauce eat quice Sugars

Currants fre h Meln Sirups

Esg white Mu broom Tapioca

Fig Ohra Tomatoes

Fruit juice Orchard fruit Y inegar

Gelatin dry Peppers green



DIETS FOR DISOI DERS OF BILISRY TRACT 4\D LIVEP

8 DIFTS FOR DISORDIRS 01 THI BIFTARY

INACT AND IR

INDICATIONS FOR THE USE OF THE DIETS

Coxrosnion
CHARACTLRISTICY
Inotcamions

Couronrion
HARACTLRISTICS
Dvorearions

Cavrusitioy
CraRaCTiRE THOR
Tnor ations

4 otis 1TION
CsracTERISTICN

o oann
€0 R CTERL TH
LETETI s (RN

Low hipid Diets
Dt 1

fpp (HO120 P00 Fe0 Cal 1300
Tam chole terod and fa Jow alorse

Fat ntoler ince € fic-durt o tructicn
Actnve nfection of the il biadder or dust.
Hs percholesterolemia choletha » obe 3t

Dus *

App CHO300 P190 10 (. 2000
Low chole terol anl fat high calone.
As for Dot 1 except for malnutntion loss of veight

Antacid Diets
Ihet 34

Arp CTO%00 PaD F 0 (f 210

Bland antacsd

Tautid trestment o gstose hyperacdity nbiro ja m
Duo lemtss associsted peptse ulcer

Functional ds tusbances of the tiary trect with eob ani

SastTi B per it

DutsB

Yyp (HO200 110 e Cal >3
As for Diet 34

A mantenance diet for moderatels severe tase ar to follow

Triet 3A niter smj ros ement of symy tom

Higb bpnd Daets
Dt *

pp (IO 140 150 Fad (4l 1000
Relitrvely tugh chalesterat moderate fat loy calarie

Functionalh mpaired o atome gall bla lder with biluary
(AN

Qbesity
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CONTRAINDIC A TTONS

CoMiosITIoN
CHARACTERISIICS
INDICATIONS

CovMio noN
CHARACTERISTICS
InoteaTions

MeaLs

Riwa

BowiLMovi ueNs

LavLzcrse

Wann

Toovs 1 uouum':»
Fats
Roughage
Irnilants
>
Sieeets
Stunulants

LLFNRY/TAN

Fat mtolerance ir eystie<duct ob truction
Actrve infection of the biliary trict or hier dim e
Hy perclole terolemin or cholehitliasiy

Duto

App CHO300 P140 ¥ 140 Cal 3000
Relatnnely high cholesterol maderate fat high calorie
As in Diet 4 except for malnutrition lo » of weight

it - .-
-

App (110390 210 I 100 Cu 3000
High protem high earbohy drate moderate fut
Tiir i ea e or bver damage s jrundice
Hepatitis acuto or chrome

Cirrho 1 biliary or portil

Treoperitive patients with «vere wesght los. or malnutnition

.

~  General Directions

AMeals should be small 1n amount und taken at the sume time
each day  Large mels und overcating are dettymental  All
foud"should be chened earefully

4 yest of § hour ying, down <hould be talen after the noon or
before the evemn, meal This allows tho food to digest
which 1s impossible with mental or phy sical work immedttely
followiny, meals

An effort shoyld be mude to move the bowncls every day ufter
hreahfast reqardless of wchnation  If the bowels do not
move re ularly thas fact shbuld be reported

A ufficient amount of outdoor exerase » esentnl for the
proper funciiomny, of the mternal organs A brisk walk of at
les t twenty blocks hould be t then every mormng breathing
deeply to stimulte the tion of the gall bladder

Atler tt tob 1 esof water should be tahen duly  Aplas
of witer hould be'taken upon an g i the morning,  The
rem under should be tihen betwcen menls rather than with
meal

In generl the foltowng, foods e be ¢ avoxded
Tork fried fruds gravie nuts olne

Cabbige coleslaw caulflower corn cucumbers celery bran
Condiments spice sauces rich and highly seasoned foods
hashed over spiced pickled and salted foods

Lies eahe Candic cliocolates und pastries

AUeohol and + arbonated drnks <offee 1 moderation only



DIETS FOI DISORDERS OF BILINRY TRACT iND INVHI w09

Diet1

Low CroLtstEron AND Far Low Carokin
(\pp CHO300 P120 Teo Cal 3000

Breal fast

Frmt Juice
or Frusts

Cerenls
Bread

Beverage

Luncheon or Supper

Salad
oR

Sandwich
Bread

Beveri pe

Dunear
“oup
Meat .
ox
Iih

Vegetables

Bread
Beverage

Oranpe grapefrut of pmeapple juice 1 glass

Stewed or Nnncd apricots cherries peaches or pears (sith

out wup)

Qatmeal corn meal Pablum 1uffed Rice or Puffed Wheat

Trscwt § eup with milk and not more than 3 t.p supsr
Whole wheat or white bread § shice or § muffin or oft roll
toasted with } square butter

Cal C To e mutk (nith top cream removed) Coffee coffee
—ubstitute un\mqun with nulk and 1 lumpor L tsp (level)
sugar

Lettuce with coohed vegetables suchas carrots string beans
Deets peas tomato or pear or pineapple  Vinegar or lemon
juce only

Whole wheat brend thinly buttered with plun cheese cream
clieese or fean meat such us roast beef

Wath safad  shice wholewheat ar wiute bread preferably
ton ted thinly buttered

Mk Lutternuth 1 glas  or weak tew wath nulk and 1 lump
ritp (level) ugar

Broth consommé or bowllon [ malf cup

Cluchen--roa t broiled orboled  Beef—lean round sirlom
ot roast, Lamb—chops or roast  Without yL ihlo fat

Any lean fish not fried such as cod fluunder haddoch halt
but perch phiting, ba, <ole

Twocooked greenor coloted as for luncheon (prepared with
out butter) K

As for luncheon
Tea with sacchanne

{tord  Tcods hugh in cholesterol such as epys and inner organs (iver hidney
veetbread  bramns)  Fouds high n fat such as avecado porh chocolate cream
fneifood lard gresses thickened gravies butter peanut butter oil salad dress
g duck gooe nuts olnes Foods hugh i starch such as bread potatoes
macaroms spaghetti corn lima beans pies cahes candies pastries chocolate
Other fools prohibnted 1n the general directions

Motz The diet1s low in fats and therefore deficient in vitaming L and D For
this reason there sheuld be taken duly 1 multiple-vitamn capsule contamung at
least 5000 unts of vitamun & and 1 000 unuts of vitamin D

3
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I PEANDIX
Diet 2

Low CrovLestrron avp Tar Hien CaLous
(App CHO300 P120 T'60 Cal 3000)

Breahfast
Fruit Jutce
or
Fruits

Cereals

Bread

Wallles

Beverage
Tuncheon or Supper

Juiees
ok Soup

Meat
Sandwich

OR
Salad
[23

Y egetables

Bread

Beverage
Dessert

Dinner
Jutce or Soups
Meat
oR

Fish

Vegetables

Orange grapefruit pineapple or prune juice sweetened if
deswred
Applesauce baked apple or sheed banana wath eream and

sugar
Shredded Wheat (2 biscurts) Wheat flahes corn flake e
flakes Rice hnispies with mulk and sugar  Fruit may be
added if desired

Or cuohed such as Ralston Cream of Wheat hominy baled
rice ereatn of barley or Farina with milk and sugar

Whole wheat or white biead taasted 2 shices with } square
butter Jam jelly or marmalade tf deswred

Watfles with sirup or honey may be substituted for cereal tuo
or three tunes a weeh

Coffee Sanha Raffe Hag or Tostum with 1 tb p nulk and 2
lumps sugar  Weak ten with nulk ind sugar or 1 gla smulk

Tomato pineipple or vegetable juice without seasoniny,
Creamed soups made with milk or vegetable soups witlt
barley ohra rice macarom spaghettt or vermicell

Lean meat such as roast lamb roast beel or steak

Whole wheat or white bread toasted with roast beef, roa ¢
lumb ham plamn cheese jelly etc

Lettuce with coohed carrot string beans beets pess to
wmato or pmeapple With French dressing lemon jurce or
vinegar Vath crackers if desire

Totatoes—mashed baked or borled Two green or colored
vegetables such as carrots wax or string beans asparagus
heets beet greens caulifloner (crown putonly) 3oung Lima
beans peas lentids mushrooms okra squash turmps stewed
tomatoes Vegetable marrow

Whole wheat or white bread (2 <lices) or rolls toasted with §
square butter Jelly or jam 1f deswred

Shim mulk 1 glass or weak tea with milk and 2 lumps sugar
Stewed or canned fruit water ices gelatin or apple sauce

As for Iuncheon

{Meat or fish should be taken once daily ) Roast beef
steah—tenderlom sirlown or round  Lamb—chops or roast
Chichen turkey chopped meat (Avoud fatsand fried meats )
Bass blackfish bluefish cod flounder haddock halibut
steak perch weakfish boiled salmon Served with lemon
Juice

One starch and two green or colored vegetables Potatoes—
ma hed baked or bolled Or macaront spaghetts or rice
Yath colored vegetables as listed for luncheon
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Bread As for luncheon
De sert As for luncheon
Beverage Shim mulk buttermilk 1 glass or weak tea with nulk and 2
lumps sugar
Wan Cal C Tose or Hemo mulk malted muilk Cocomalt or Ovak

tme Vhenever po 1ble 1 thsp dextrose or lactose should
be added With toast bread sticks or Zwieback

ipM Asat 104

101 Asat10ax

If there we digestive di turbances all salds raw frus and raw vegetables
should be cimitted

feord  Foods hugh 1 cholesterol such as eggs and wnner organs (nver hudney
sweetbreads brawns) loods high mn fat such as avocado pork chocolate cream
fried foods butter lard grea es thichened gravies reanut butter ol salad dress
mgs duch goose nut. olines Other foods prolubited 1 general directions

Note  This chet 1s low m fats and therefore defiient in vitamins A and D For
thig rea un 1t 15 recommended that there should be taken daily 1 multiple vitanun
capoule contannng at least » 000 umts of vitamin A and 1 000 umts of vitamuin D

Diet 34

Brano Miervanmy Dier Witn INTERMeDIE Ty EDINGS
\pp CHO200 P 1110 Cal 2100)

Breakfast

Frts Caune L or stewd Laprcot peathes or peirs

Ceredl Coched such waatmeal Ral ton karma 1 Crc imof Whet
Or prepared uch ax Tuffed Rice or Tuffed Wheat with 2
thep ceamand 3t p sugar

Fis Oue soft boiled or poache 1 with  portion butter 1s de wred

Bredd White or w}ole whet bread Zwiebch or “oft rolf toa. ted
with 1 square butter

Beverane ARIL malted milk ¢r Ovaltme  Tfemo or Cal € To ¢ muy

be wlde 1 to milk for additonal \itamms

Tuncleo vand Supper
s One soft boled coldled or poached with § square butter
ot Chicken Other than fried
Vegetable One potato ~boiled bahed of ma hed with } square butter
or 1 thep <ream  Or 1 cup rice steamed with cream or
butter Two green or colored vegetables puréed or ereamed
such as carrots asparigus tips bects string or youny Lima
lean pea. beet greens spinach squash turmps or axocado
(> tbp) Puréed canned vegetables such as Clspps or
Gerber 3 are recommended
Bread As for breakfa.t
Dexert, “tewed or canned fruits such 8 apricots peachea or pears
(*tbsp) Baked banana 1ce cream souffiés Junket Jell-O
custard corn.tarch or tapioca pudding  Boiled rice with
cream and } £.p sugar
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Low

{PPENDIY
Diet 2

CnoLEsTEROL AND TaT Hicn CaLonie

(App CHO 300 P120 I 60 Cal 3000)

Break fast
Fruit Juice
oR
Fruits

Cereals

Bread

Waffles

Beverage
Luncheon or Supper

Juices
oR Soups

Meat
Sandwich
or

Salsd
OR

Vegetables

Bread

Beverage
Dessert.

Dinner
Juice or Soups
Teat
oR

Fish

Vegetables

Orange grapefruit pincapple or prune juice sweetened 1f
desired
Applesauce baked apple or sliced banana with cream and

sugar
Shredded Wheat (2 biscuits) Wheat flakes corn flahes rice
flahe Rice hrispies with milh and sugar  Truit may be
added if deswed

Or cooked such as Rulston Cream of Wheat hominy boled
rice cream of barley or 'atina with nulk and sugar

Whole wheat or white bread toasted 2 shees with 7 square
butter Jam jelly or marmalade if desired

Waffles with sirup or honey m1y be substituted for cereal two
or three times a weck

Coffee Sanka affe Hag or Postum with I thep mulk and 2
lumps sugar  Weah tea with milk und sugar or 1 glass mulk

Tomato pineapple or vegetable juice without seasonng
Creamed soups made with milh or vegetable soups with
barley okra rice macarom spaghetti or vermicellh

Lean meat such as roast lamb roast beef or steah
Whole-wheat or white bread toasted with roast beef roast
lamb ham plam cheese jelly ete

Lettuce nith cooked carrots string beans beets peas to-
mato or pincapple Vaith French dressing lemon juice or
vmegar  With crachers if deswred

Potatoes—mashed baked or boiled Two green or colored
vegetables such as carrots wax or string beans asparagu
beets beet greens cauliflower (crown part only) joung Lima
beans peas lentils mushrooms ohra squash turmps stewed
tomatoes vegetable marrow

Whole wheat or white bread (2 slices) or rolls toasted with 7
square butter Jellv or jam if deswred

Shum mulk 1 glass or weak tea with mlk and 2 lumps sugar
Stewed or canned fruit water 1ces gelatin or apple sauce

As for luncheon

(Meat or fish should be tahen once damly) Roast beef
steah—tenderlomn sulomn or round Lamb—chops or roast
Chicken turhey chopped meat (Avoid fatsand fried meats )
Bas  blackfish bluefish cod flounder haddoch hahbut
steak perch weakhfish boiled salmon Served with lemon
Juice

One starch and two green or colored vegetables Potatoes—
ma hed baked or boiled Or macarom spaghett or rice
T ath colored vegetables as histed for luncheon
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Eggs Tf eggs have pot been taken at the other meals two soft-
boled or poachied may be substituted for the meat or fish
Yegetables Oue potato—~mrshed baked or bodled—or starches such as

macaront rice or spaghetts may be oces wnally substituted
With one to two green or colored vegetables uchasa para
Lus beets carrots ma hrooms ohra pumphm squah
spinach watheans tomatoes green pess vegetable marrow

Bread Whole wheat or white bread 1'shice with 1 portion butter
Dessert, 1s for luncheon
Beverige As for lunclieon
Wax Cal C-Tose mih Cocomalt orbuttermilk 1gla ¢ Withone
egg if desired
4rm Asat10an
pURAY Asat 10 4 x

tioul Prune plums rhabarh  All very sweet or ser) sour faods Al rchand
lughly seasoned food  All pickled and salted foods Con hments “altand pepper
it the table lted meats mest-stock soups bowllon  Aleohol and earbonated
drimks Tobucco If there are digestie disturbances all raw fruuts and riw vege
t1bles should be omitted

Diet 4

Moperatk (noLEsTEROI AND LaT Low Cavonnt
(A\pp (HO 140 180 180 Cal 1000)

Breakfast
Frust Juee Orange wrapefruit or pineapple juice 1 glas
oRr Fruits “tewed or canned apricots cherries applesauce peache or
pears  Without irup (4 cup)
Egs One soft-bailed with * square butter anl a small pinch of
on salt
Cereuls Tuffed Bice Puffed Wheat or Triscurt with nulk and 5 tsp
sugar May be substituted for egy, two or three times s week
Bl Whole wheat or white Lread tos ted § shee with §  juare
butter
Beverige Ccffee tea or Po tum 1 cup with I lwmp su.irand 1th p
cream
T uncheon or Supper
Juees Tomato or pineapple juice 1 small glacs
okt ~up Boullon conwommé or clear broth 1 cup
it Eig cooke carrots strung beaw beet pxa tomato pear
o or pmeapple with lemon juice cr vinepar
Vepetal le Vepetable plate two green er eclored vegetable  with anepg
1f de wred
Presd :\hnlc wheat or white brea ) ton ted 3 slice wath } square
utter
Dowverts Stewed or canned frusts as for breabfa t Cu tar? Junhet

gelitn apploaure rwater e
Beverge Whole malk 1 gline
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Beverage ADlk buttermilk Ovaltine or Cocomlt 1 plass
10 am AMilh malted milk buttermilk or Ovaltine  Cal C Tore may
be added to a glass of nulk twice datly
2rw isat 104 x
41 M dsat10am
10pn Asat 10 1

Feedings every two lLiours are ex ental

1tord Prune plums thubarb  All very sweet or very sour foods Alirich and
highly seasoned foods  All pickled and salted foods Condiments Salt and pepper
atthetable Red meats meat stoch soups bowillon  Raw fruits raw vegetables
saluls  Alcoholand carbonated dnnks  Tobaceo and coffee

Note  This restricted diet 1s temporary and 15 deficient n vitamuns  In order to
correct this deficiencv 1 multiple \atamin capsule containing at least ., 000 units of
sitimn A ind 1000 units of vitamin D should be taken daily

Dret 3B

Branp Hyreracnimy MAanvteNancr Diry
{\pp CHO200 P 120 I 110 Cal 2 300)

Breakfast (B ax)
Fruits Stewed or eanned frwits applesauce
Cereals Cooked cereal suchasoatmeal Farma Cream of Wheat rice
or rolled oats Prepared cereal such as Puffed Rice Puffed
Wheat or corn flahes 1 cup with 2 thsp cream und 7 tsp

ugar
1o One soft boiled ar poached with  square butter ind a smll
pinelt of salt
Biewl Whole wheat or wlute brewd 1shee orroftroll towted with
portion butter
Bora Mk or malted mulk 1 plass  If there tre no dige tave sy uup
toms 1 cup of Postum or weik tea with 1th p cream and 1
lump sugar
1 uncheon and Supper (12noonor 61 1)
Juces Tomato or other vegetable juice (without easomng)
Swndwich Wiute or whole-wheat bread preferably toa ted waith roast
OR beef roast lamb plam cheese or jelly
Vegetable One poached egg with two or three green or colored vege
plate tables such as carrots beets asparagus tips mushroome
squash beans peas or vegetable marrow
Bread As for breakfast
Dessert Stewed or eanned fruits such as pears apricots or peaches

Baked apple (without shin) or applesauce Jell O gelatin
custard  Junket  Puddings such as cornstarch rice
tapioes Tce eream sherbets baked banens

Beverage Al malted milk Ovaltine or Cal C Tose 1 glass
Dinner (12 noonor 6 e}
Juices Tomato or other vegetable juice (without seasoning)
\leat (Meat or fish once daily) Chopped meat roast beef roast
OR lamb lamb chops chicken other than fried Turkey
Fish (Fish should not be taken more than two or threc times a

week) Lean fish—babed boiled broded or steamed such
ascod flounder haddock halibut pereh
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Tuncheon or Supper

Sandnich
R

Meat

Vepetuble

Dessert

Drnner
Juxe
Soups
Meut

ox
Bh

Vepetables

Bread
Desserts

Bererage
10Ay
irw
105 m

Tomato or other vegetable Juice (without added seacoming)
Creamed soup. as desired

Whole wheat or wiute bread toa.ted with butter and egg
cInchen ham or plam cheese

Ros t beef roast lamb lamb chops or steah
1otatoes—mashed or bahed—with two reen or colored
vegetables

As for duner

Tomato or other vepetable juice (without added seasoning)
As for luncheon
Turhey Beef—roast or brollel  bteak—tenderlom sirlow
orround Choppe 1 meat lamb chop  or roast lamb
Baked boded or bratded lean £k such as whitefish whiting
macherel or bass may be taken two or three times a weeh
Tuno potatoes—mashied baked or Lroed—with 1 square
butter Rice macaron or spaghett: with tomato sauce oeea
1nally may be cubstituted sf desied  Two green or colored
segetables such as catrots beets beet preens lentils mush
rooms okra per Lima bean parsmips squa b tewed
tomatoe turmips vepetable marrow  Avotado pear may be
taken 1f desired with dres.ing
As for breahfast with jam or jelly 1f de wed
Apple tapioea  Stewed or canned apricots plums pears or
peaches  Banana (buked or mipe)  Insh or lemon blane
mange bronn Betty lread cornstarch or rice pudding
Erunes (stewed or purée 1) 1wecream Cahes cup sponge or
plaw pound Cu tar]l American or Edam cheese  In sea
son very mpe fruts such as bananas apricots peaches or
pears without shins ar sced
Tea with mulk and 1 lamp of sugar or mulk one glass
Mik 1glas with2th p cream or an egs,
Asat10A n or tea witheresmand ugar Crackersor cabes
Bk imslted milh or Ovaltme 1gla s

frod Friedfoods porh Thickened gravie sauce  allrich and highly seasoned

foods  Con himent.

Tuckle! aud smehel fud  Bran proluct.  Carbonated

dnnks  Akohcl Tastries pie cocos and clocolate

Vele A mtderate smount of foo 1 lngh an chole terol a1 high 1 fats has been
ad Jed to the et n order to stimulate the empty g of the gull Llad ler  The foo Is
hughrtiechele terol ad fat are epgs and mcr orpans suchas hyer hidney an [swect
treals 1t s mportant that the e feo I3 be used perixhielly o lireete 1

Diet &

Hicn Cansoanvoiate. Hcn Protiin. Movrrate [ar

asp Hion Caroxar

(pp CHO 30 11,0 1100 ¢ 3000)

Br akfast
Frmts

Orange or grapefrurt jue with 1tp sugar Or bananas or
stewed jrune with 1 tl p ugar
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Dinner
Juices Tomato vegetable or pineapple juice I glass
or Soup Bowllon consommé or clear broth 1 cup
Meats Beef—round sirloin or roast Kidneys sweetbreads or
oR brams are to be taken at least three times a weeh
Fish Lean fish (not fried) such ascod flounder haddock halibut
perch whiting bass May be taken two or three times a week
Vogetables Two yreen or colored vegetables (other than those prohibited)
such as asparsgus string beans wax heans beet greens
lettuce mushrooms spinach squash tomatoes
Bicad As for luncheon
Dessert Stewed or canned fruits such as pears peaches or apricots
Custard Jell O gelatin or very npe fruits without <kins or
seeds  Baked apple applesauce
Beverage Coffee (demitusse) weah tea or Postum with milh and I
lump sugar
10 am Milk 1 glass
ESR Tea 1cup with I tsp eream and 1 lump sug
10 P Milk 1 glase

Que of each of the above groups should he tahen  Those listed first are preferable
the other foods may be taken occasionally for variety If there ure digestive dic
turbances all salads raw fruits and raw yegetables should be omutted

410w Fried foods pork shellish Thickened gravies sauces condiments salt
and pepper at table Pukled smohed and alted foods Pastries pies cake
candies chacolate ¢ocoa  Aleohol and earbonated drinks  Smohing m moderation
only

Nole A moderate amount of food high n cholesterol and high 1n fats has been
added to the diet 1n order to stumulate the emptying of the gall bladder The foods
high 1n cholesterol and fat are eggs and mner organs such as liver kudney and
<weetbrends It 15 important that the e fouds be used periodically as directer

Diet 5

Rerarneny Hicar CrorestrroL aNp Tar Hicnr CaLoRie
(App CHO 300 P 140 I'140 Cal 3000)

Break fast
Fruit Juices Orange grapefruit or pineapple juxe with 2 fp sugar
or Fruits Buked apple applessuce or banana with 2th p aeam nd
1tsp sugar
Begs Tno soft-boied or poached with 2 shices ensp bacon 1f
desired
Cereal May be substituted for egns two or three times o weeh
Cooked such as rice oatmeal Cream of Wheat Wheatena
on or hemmy  Or prepared such as corn flahes 11ce flahes or
Shredded Wheat with 2 th p cream and 1 t p supur
Waffles May be substituted for e.gs in teud of cereal tnice v wech
with sirup and butter
Bread Whole wheat or white bread 2 lices or 2 soft rolls toa ted
with butter jam or marmalade if de wred
Beverage CalC To e milh malted milk Ovaltine coffee or tes wath

2{h p cream and 2 lumps sugar
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tind  Fats fried food. grease oils porh veal thickened sauces gravies
Lner hidneys sweetbreads brams Muts dates olnes condiments swuces
“alted pichled and smuked foods Cucumbers  Chocolate and cocoa

Mole To supplement the protem mtahe 2 th p a protem supplement prepara
tion such a3 Melactn or Essenamine should be tahen m milk once daily

Once daily 2 thsp bremers 3ea t powder should be tahen 1 a glass of milk 1f
desired flavored with vamilla and nutmeg

At least 1 high potency multiple vitamun capsule (therapeutic formula) should be
taken dmly

The Low salt Diet

(Mot Over 1 Gm Sodium Chloride)
Sources OF Soproy 10 BE 4vOoIDED

1 Salt both at the table and m cooking and preparing food
2 Commeraally processed fuods to which salt has been added Theoe
mclude
Smohed salt cured and other processed meats such as ham pork
sausages corned beef walt fish cnned meats and fish boutllon
cubes and meat extricts
Cheese
Pichled and spiced products such as olnes pichles citchup
sauces sulad dres mgs and prepared mustard
Cnned vegetables soups meats and fish
Salted butter marganme and other <alted fats (Four quares
only of swcet butter or margarme alloned daily )
Ordinary bakery goods and crachers
Many prepared cereals
All other sited foods such as pretzels potato chips popcorn
salted nuts wd most candies and cmds bars
3 Toods with a high naturil salt content imeat exgs and milk  Vleat
and egg~ may be eaten m Loted amounts  MiTk should be replaced
by Lonalac
4 Soda products uch as baking sod (sodm bicarbonate) nd baking
ponder and self rsmy, flours mcludmy, pancake bisemt muthn and
cihe mizes al o various lnatnes and other remedics contumng
alts
» Mediemes contanig salt or bicarbonate of soda

Foods Permatted Forbulden
Durs Prolucts  Oneeggdaily Swcet butter  All other cheeses  nalted
resm  Salt free cottage tutter
chee e
Vepetal tes All fre b vegetables exeept  Tre havocudo beet, carrot
thowe forbiilen celery chard dandelion Lima

bean omon pareng  rhu
barb pimach olne Canned
vegetables  Pichles
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Cereals
Epgs
Meat
Waffles
Bread
Beverage
Tuncheon or Supper
Jusces
Meat
Sandwiches

or
Vegetables

Salad

Bread
Dewsert

Bererage

Dunner
Juices

Soups

Meats

Vegetables

Bread

Desserts

Beverage
0aw

4PM
0r

I TENDIY

Oatmeal rice Cream of Wheat Wheatena hommy  Or pre-
pared cereal with 2 th p cream and 1 tsp sugar

One if desired with § pat butter  With 2 shees bacon
Chops or steah may be tahen mstead of eggs and bacon
Waffles with cirup and 1 squate butter may be substituted for
cereals two or three times a weeh

Whole wheat or winte bread 2 shces toasted with buiter
Jam Jelly or marmalade

Tea banha or coffee with 1 lump of sugar and 1 th p milk

Tomato or vegetable juice (without added <easoning)

Lean meat such as roast beef roast lumb or stesh or lean

fish other than macherel or swordfish should he tahen twice

daily

Two sandwiches toasted whole wheat or white bread with

cream or plam hee e eggd Jelly jum or meat

A vegetable plate with o poached cgg may be taken two or

three timesa weeh  Mashed or baked potatoes may be tahen

with 7 square butter

Lettuce with coohed vepetables or stewed or canned fruits

may be tahen such as peas carrots string beans peaches or
pears  VWath puneral-oil silad dres mg cream cheese of
lemon juice

As for breakfast

Stewed or canned fruits  Cornstarch, rice bread or tapioea
pudding  Bahed apple or applesauce Baked or fresh
banana with nulh and sugar Irsh or lemon blanemange
Cahes cup plan or sponge Custards Jell O gelatin
Junhet

Tea 1cup with I lump sugar

Tomato or other vegetable juice (without added seasomng)
Boullon consommé or broth with rice batley macareni o
noodles

A iberal portion of lean teat 1s to be ncluded 1n two meals
each day

Potatoes—mashed baked or boled—with } square butter
Or macaroni rice or spaghett: with § square butter or 1tb p
ercam  With two green or colored vegetables such as carrots
a paragu  beet beet gieens peas pumphin strng or wax
bean  stewed tomatoes turmips vepetthle murrow

As for breakfast

As for luncheon

As for luncheon

ALl maited nulh or Cocomalt 1 glass  To milk may be
added 2t p Hemo or Cal C To e To be tahen with Zwie
back crachers toa t or arrowroot crachers

Asat 10au

Asat 10 A

With digestine symptoms all salal  raw frts and raw
segetables hould be onutted
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Atnd  Fats fried foods greases ous pork veal tluchened sauces gravies
Lier hidneys sweetbreads brams  Nut dates olnes condiments ssuces
Salted pickled and smoked foods Cucumbers Chocolate and cocox

Aote To supplement the proten mishe 2 th<p a protein supplement prepara
tion such as Melactin or Eenamme should be tahen m mlk once daily

Once daily 2 tb p brevers yeast powder should be tahen m a glass of milk 1f
de wed flavored with vanila and nutmeg

At lea.t 1 Ingh potency multiple vitanun cap ule (therspeutic formula) should be
tahen daily

The Low salt Diet

(Not Oser 1 Gm Sodum Chlonde)
SotrcEs o Soproy 10 Be \tvo1DED

1 Sut both at the table and m coohing ard prepanng food
2 Commeraally processed foods to which st has been added These
mclude
Smoked salt~cured and aother proces ed meats such as ham pork
sausages corned beef salt fi h cined meats and fi h bowillon
cubes and meat extracts
Cheese
Tickled and spiced products such as olies pickle catchup
sauces salad dressings and prepared mustard
Canned vegetables soups meats and fish
Salted butter margarme and other salted fats (Tour squares
only of sweet butter or marganme alloned daih )
Ordin1ry bakery goods and crackers
“Manv prepared cereals
All other saltcd foods such as pretzels potato chips popeorn
salted nuts and most candies and candy bars
3 Poods with a lugh natural salt content meat eggs and milk  Meat
and cggs may be exten m hmited amounts  Iilk <hould be replaced
by Lonalac
4 Sodar products such as bahing soda (sodium bicarbonate) and bakig
powder and self rwing flours including paincahe biscut muffin md
cake mixes al o various laxatnes and other remedies contaming
salts
3 Medianes contaming salt or biearbonate of soda

Foods Permatted Forbulden

Dary Products  One egg daly Sweetbutter Al other cheescs  salted
Cream  Salt free cottage butter
chee &

Vegetables Al fresh vegetables except  Freshavoealo beets carrots
tho ¢ forbidden celery chard dandelion Lama

vegptatles  Pichles
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Cereals

Eggs

Meat

Waftles

Bread

Beverage
Luncheon or Supper

Jusees
Meat

Sandwiches
on
Vegetables

Salads

Bread
Des.ert

Beverage

Dunner
Juices
Soup

Meats

Vegetahles

Bread

Desserts

Beverage
104w

4pyM
10ry

A1 FEANDINY

Oatmeal rice Cream of Wheat Wheatena homuny  Or pre-
pared cereal with 2 thsp cream and 1 t.p sugar

One if desired with § pat butter  Waith 2 slices bacon
Chops or steak may be tihen mstead of egys and bacon
Waltles with sirup and 1 squue butter m 1y be substituted for
cereals two or three times a week

Whole-wheat or white bread 2 slices toasted with butter
1am Jelly or marmalade

Tea Sanha or coffee with 1 lump of sugar and I th p milk

Tomato or vegetable jwee (without added seasoning)

Lean meat such as roast beef roast lamb or stek or lean

fish other than macherel or swordfish <hould be tahen twice

daily

Two sandwiches toa ted whole nheat or white bread with

cream or plain cheese eges jelly Jam or meat

A vepetable plate with a poached err, may be tuhen two or

three tunesa week  Vashed or baked potatoes may be taken

with } square butter

Lettuce with coohed vegetables or stewed or canned fruts

may be taken such as peas carrots tring beans, peaches or

pears  VWith nuneral-cil silad dressing cream chee e or

lemon yunce

As for breakfast

Stewed or canned fruits  Cornstareh rice bread or tapioca

pudding  Baked apple or applesauce  Baked or fresh

banana with milk and sugar Irssh or lemon blancmange
Cakes cup plain or ponge Custards Jell O gelatin
Junket

Tea 1cup with 1 lump sugar

Tomato or other vegetable juice (without added seasontng)
Buwllon consommé or broth with rice Lurley macaton1 or
noodles

A Iiberal portion of lean meat 1s to be meluded 1n two meals
each day

Potatoes—muashed baked or boiled—with 1 square butter
Or mucaront rice or spaghettt wath - squate hutter or 1 tbsp
cream  Wath two green or colored vegetables such ascarrots
a paragus beots bect greens peas pumphin <trng or Wax
beans tewed tomatoes turmip vegetable marrow

As for breakfast

As for lunchen

As for luncheon

ALK malted milk or Cocomalt 1 glas.  To mulk may be
added 2 tsp Hemo or Cal ¢ To e To be taken with 7wie

baek crackers toast or arrowroot erachers

Asat 10 ax

Asat 10 4

With digestive symptoms all salads raw fruits and raw

vegetables should be omitted
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Preparation of Liqud Lonalac
(Lor Use as Milk)

Place 1% cups luhewarm water mn 2 widemouthed pan Put 2 scant
cup Lonalac ponder on the surface of the water and beat it 1n gradually
with an egg beater  VWhen it 13 well mixed and there are no more lumps add
wnother 11 cups lukewarin water and blend thoroughly T lace the mivture
1 2 covered Jar in the refrigerator as svon 151t has cooled to room tempera
ture for hquid Lunalac requires the same care as mulh  The miture foams
15 1t 18 being mined but 1f the following day s supply 18 mixed 1n the even
ing and refri erated overmght the foam will largely disappear  If during
refrigeration somne powdery matertal should settle out gently mvert the
contamer severil times  Tonalic prepared in this way 1s used sn coohing
or 24 2 beverage just s mulh 15 used

Preparation of Double strength Lonalac
{For Lee as Crem)

Start as directed above  After the Lonalac powder has been mixed with
the 11 cups water pour off § cup  Then add only # cup water to the rest
of the orgmal mixture  Yield § cup double strength 13 cups smngle
strength  The double-strength muxture may be used with coffec cereals
and fruits or in any way i which cream 1s used

Tube Feedings*

Tube feedings may be given as gastne or duodenal feedmgs  With
gastnc fecdings the patient should have the head eles ated and the body
wtan angle of 1 degrees  Care must be tahen not to permit regurgitation of
hquid nto the trachea  In patients who arc vormting duodenal feedings
of hquids wath v Iwiss type tube may be a preferible procedure

Foods for Duodenal tube Feeding

Acud nulk Eggs (ran) Malted milk
Albumen fruit juices  Frust juices Lk cow 5 (¢ got s
Buttermilk Hoaney Olive o1l

Cereal gruels hary raltine

Cream Lactose (10 to 20 per  Sugar

Destrs Malt ¢ cent molutic ) Veretible prbees

Tube feeding Schedule

T he following diet cont uns approxinatel 90 g protein wd 2 $00 cal
The feedigs should be warmed before bemg given 1 ollowng each feedmg
the tube should be wa. hed out with a few ounces of water

From BRiocss D ftes f £ the Clmer n Sthed Thiadj b Taa C Feber



61s

Fruits
Desserts

Condiments and
Tlavorings

Fats and Oil
Mu cellaneous
1

aod

Salt bubstitutes
Besverages

Meat and bk
Bread

Cereals and
Substitutes

Breakfast

Irut

Cereal with low sodium
milk and <ugar

Eg
wilt free to t sweet

Lutter
Cof

flee
Low odmm nulk

11 PFNDIN

Tresh and canned fruits
Puddings gelatindesserts and
frmt

All pice einnamon garhe gin
ger lemon extract nutmeg,
papniha pepper peppermint
extract sage thyme sanila
extract vinegar

All fats and oils such as lard
Spry and Crisco
Homemade soups prepared
without salt unsalted nut.
unsalted popeorn jams Jellie
marmalade hone)y
\eocurtasal

Dualyzed milh or Lonalue
(Mead Tohneon) Tea coffee
Tostum fruit juices choeco
late Coca Cola or gnger ale
Fre hmestand poultry fresh
water fish

Salt free bread  Goodman
tatzohs  Homemade bis
cuits and cihes 1 which bak
mg oda or salt was not used
1n preparation

Coohed cereals prepared with
out salt such as ontmeal corn
meal Farna Wheatena In
\tant Ralston Valtex Dry
veresls allowed Puffed Rice
1uffed Wheat and Shredded
Wheat Goodman paghett
noodle vermucells and macs
ron Ruce

SanLE MeAU

Danner
Roast lamb

Rice
eas

Beverage

Salt-free bread
sweet butter
Salt-free dessert

Rasins and dates

Bakery bought cahes and
coohles

All casoming agents except
those perrutted  Relihes
catehup celery salt onlonsalt
and saltces

Salted butter oleomargarme
prepared salad dressings

Ice cream canned soups
howillon cubes gravies

Curtasal
Tomnto juice
mneral waters

mik  beer

Al sulted or smohed meats
such as bacon ham, eanned
meats hidoeys  Allsea foods
such as oysters Jobster
shrimp ete Smoked or canned
fish

Bread Bakery products

All dry cereals except thase
perhutted

Supper

Cottage cheese
Bahed potato
Salt free bread
sweet butter
Applesauce
Beverape
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oo
of a pound of finely chopped o1 t beef (raw weight) lightly broied zo that

the antenor semawns wicocked  In adhtion ® af v pound of mashed patits (4
b potato § plass mulh 1 square of butter silted to tte)

AFTERNOON
Same s mormng

Lyvenne
“ame as forenoon

Dinkcrions  On the first morming take n clewn g enema and the red cap ule
marhed medieme | Then adkere strictly to above diet for three days  On the
morning of the fourth day tahe 3 teaspoonfuls of medine marked 2 Collect
the «tool Deginning with the fir t red stool and termmating with the fa t speet
men before the charcoal appears  Deliver all pecimen or— when so diretted—
any two pecunens between the red and Llack specimen Dunng this period
don t take medicines mfluencing, the digestion such a9 pancreatn or fanatives

Fow 187 Lmisicran Jj Carmune One cap ule Yabel mehune 1
Sig Tahe thiscap ule onthe first morning, before breakfa t

13 Carh veget 1o gram
Muolag gummiarsb 15 gram
Aqu menth pip 0 ml

Label medicme 2 ig Tabe three tea poonful on the
fourth day before breakfast

Ahove diet vields approximately carbohyvdrate 180 gram fat 132 gram
protemn 100 gram Calories 2323 Average daily weight of dned fece~ for
the three<day period ) gram ringe 35-02  In external pancreatic de
ficieney 34 tumes this unount  When the average daly weight exceeds
30 grun complete obstruction of the pancretic ducts 1 present (Pratt)

10 Intravenou. Cholangiography

1 5llcwang, 1 the procedure used for the intrayenous cholungy pram

No breakda ¢

A flat plate of the abdomen 1s taken

Ate tioeof 1 ml of Cholografin 13 g en mtrarenously

The blood pressure and pulse are taken before an 1 after the imjection

After an mterval of 10 to 20 minutes 1f there 15 no reaction to the te. t dose
20m! of Cholografin 1s grven mtravenously lowly over a period of 5 minutes
With heavy m diniduals or i cases where an inten e shadow 13 desired 40 ml
can he given over a period of 10 ninutes

Plates are tahen 2t mtersals of 20 and 40 mmutes  If the bile ducts are not
1 uabized un additional plate i taken at 60 nunutes

I lestred n by podermue injection of morphime uiphate 10 mys (gr §) miy
be given ubcutancowsly preceding the njection of the Chclografin This 13
not necessary 1 most ca ¢ for visuahization of the bile ducts

ERFRETES

-

11 Oral Cholangiography*

The following wstructions are used for patients horing post-cholecy stectomy
symptoms and for thowe having 1o 31 ualizations of the gall bladder on cholecysto-
graphic exummation

Invest, tior b venot been comp leted as 1o the detauls of 1113 procedure. 1 resent
evidete suggeats that o fat-free breakfist 86 ™ A % moy facibtato th ab orption of the
dye and wncrease the amoust excreted 1a the bile
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Feedings
8am Mk Soz 6ry Nk 8oz
Cream 20z Cream 20z
Cereal gruel 4oz Puréed vegetable or
frut 4oz
104y MMilk Soz Sry Mik 120z
Orange juice 4 0z Cream 20z
Ege 1 Cocos paste } oz
12noon Milk 8oz 101y Mlk 8oz
Cream 20z Cream 2 oz
Puréed vegetable 4 oz Cereal gruel 4oz
Pinch of salt
2rvm Mk Soz 2am NIk 8oz
Cream 2oz Oranpe jiee 4 o0z
Cereal gruel 4oz Lgn 1

Ca ric Tuse FEEDING Poxura

Shem itk 1500 ce

&8 3
Glyeoe Dyno 120 gm
I rotenal 100 gm
Grouad Liver 200 1
Water to

2400
Content (HQ 210 1 200 F ,00 Calorus 2000

From “eng taken R W and Blakemore A H ]).\lloonTnmpanndc for the Control
of Hemarrlmp.,e from Esophageal Vances  Ann Surg 137 781 1)00

If there 1s an mtolerance to fats the cream should be omitted and
shin milk powder added

Nasal Tube Feedings

A ponder which with the addition of water mihes 2 solution suitible for
all tvpes of di orders requiring tube fecding with the v antage and con
venience of admnustration with 1 small plastic nisal tube 15 2valable as
Sustigen (Mead Tohnson)  Tlis powder will supply 1l necessuy nutn
tion il requirements mcluding vitumns and minerals

Test Diet for Enteral Assumulation in Pancreatic Disease (p 44))

Alodified 1est Diet of Adolf Schmdt for Cross ind Microscopic
1 xammation of the Leces

MornGs
1 pint of malk
20z toast
FORENCON
Oatmeal gruel (2 oz rolled oats 1 square of butter } pint milk § pint water and
legg Salttotate and train)
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Mo fluid after § Py the day preceding the examation

o breakfast

Bepmnning at 7 a4 M the day of the exarmination, tahe 6 Telepaque tiblets with
a glass of hot water Repeat at 7.30 4 M

One large glass (6 0z ) of water <hould be taken with the tablets

Paregoric 1s taken with 4 swallow of water 2 teaspoonfuls at 10 A x
Films are taken at 11 Ay 2t 12 and at 1 o clock

No food or fluid 1s to be tuhen until completion of test

Alter the 1 o clock film 1 fat meal 1s given to empty the bile ducts The
final film 1s taken 30 minutes later
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Tubes Einhora g troduodenal 431 59 ‘
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Twi S0 ,
13 phoid carriers merdence of 211
mortality tn swgeny 213
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perforsteddifferential diagne « from
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Uleerative cohtas and panerestic di ca o
Unmts amyla ¢ (Waohlgemuth Tager sef)

Iipase (T agerlocf) 598
scaetin 436
tryp m (Gro T agerloef)
Uremme hy perenzy memia, 431
Urinary amila e 02 413 473
Unne darh 321
Urobilinogn feeal 201
metabohsm of 366
tests for 201
urinary 158 20l 392 3.0 328 350
1 bite duet tumors 176
1n portal curhost 307 311
urobilinogen te t in mechanieal wctery
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38
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V acotouy (vagectom) ) and pancreatic
seeretion 502 503
Vagus stmulation of pancteatic secretion
337

chnieal external seeretion 397
502

1nsulin ecretion w93,
\perim ntal ducts and sphine
ters 40
external secretion 07 407
suln scerction 407
test for ¢xternal p increatic function 316
7 52

02

Valves of Heister 20 81
Van den Bergh reaction 248
| Varices duodenal 313

esophageal associated with spleno-
megaly 21
meidence with portal cuthoss 238
mortakty of ruptured 312
opesations for 315 316
operative mortahty of 316
patients with acceptable for opcration

5
poor 11 k patzents for operation 315
ruptuied 315
emergency treatment of 300
shunt operations for 310
with Banti s syndrome 298 312
«aranoma of fiver 354
portal bypertension 208
gastrointesunal mpancreatse di case 493
561 568 571
with portal hyperten 2on 21 § 1
ruptured (See also Hemorrhage portal
hypertension} emergency treatment
of 309
hemorrhage due to 315
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Vancws ruptur 1 mortality of 300
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Libary airto s 321
stomach 313 5i1
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tion 507
mecl at jam caunit § acute par creatic
disea.e 466
Vater nmpulh of (See Amy ulla of Vater)
97 610105 100 19° 193
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malignancies of 180
tumors of 1,2 12 }¢ 180
Vem coronary with portal hy perten 10n
316

ductus yenosu 312
portal 101 312 316
renal 316
spleme 316 493 404 561 568 571 5.2
Vena cava ana tamo 1 with portal van i
portal by pertension 316
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Vataruns A\ for chrome ct olangitis 206
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113 106

C for clolecystitis 113
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10 low m lels as sup lement 117
Rwast worhor 332
1ancreatic disase 49 7
portal artho 18 306
1 struction sheet for 11
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Nomti g (See Hyp r mens) 303
Vor Curke sdisasw (5 Clycogen torage
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Weight. (See also Obe 1ty and Cuche\m)
dietary crzection of 115-11
10 pancreatic bsease 418 P i o0
loss of 13 15 103 601 418 05 .21
516 560
Weil o disease (See Lepto prrosia etero-
hemorrhagie) 283
chmeal features of 285
complications of 78~
diagnosta of 286
epdumology of 784
neidence of 284
Inboratory findugs n 285
pathology of 284
prognosis 1o 287
prophlaxis of 286
treatment 1n 256
Warsung duct of 12 145 180 391
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NAMTHELASMA 1 xanthomatous biliary
errho s 15 17 321 372
“anthomas 1 santhomatous biliary cir
tho1 1o 17 321 322
of ble ducts 3°0
of gall bladder 166 325
\anthomatosis 10 biliary c1rrho 15 260
263 323 324
prmary 320 32>

1
Yeuow atrorhy acute of liner 318
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ZoErrew s edema of pancreas 461 483



