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Preface

IN OUR TEACHING of undergraduate and postgraduate
students for the last 25 years we have noticed a great
terest in gastroenterology on the one hand and a lack of
certain specific types of information in basic and apphed
physiology on the other In our experience the teaching of
gastrointestinal phy siology seems to be too cursory and inade
quate 1n many aspects to be sufficient for the understanding
of the disturbances of normal processes We have tried there
fore to fill these gaps with our lectures and at the same time
not only to give students a review of the fleld of gastromn
testinal physiology but also to show the connections between
general phenomena and those involved 1n gastroenterology
After all gastromntestinal physiology 1> the apphcation of
general and special physiology to one particular field

We have been encouraged in our work on this book by
the desire of many of our students to have our lectures as
sembled 1n one volume We cannot claim that we have touched
every aspect of gastromntestinal physiology and of gastro
enterology We feel however that we have dealt with the
most important chapters and that also we have given the
students sufficient references for pursming topies i which
they may be more interested

The physiology of intestinal motiity innervation and
drug action 1s fundamental for the understanding as well
as for the treatment of many gastrointestinal disturbances
and thus we have devoted a relatively large portion to these
subjects On the other hand the hver offered a particular
problem This organ 1s presently dealt with in medical schools
n the study not only of gastromtestinal physiology but also
of various other aspects of metabollsm endocrinclogy ete
Yet we find that this mformation s not well mtegrated n
the minds of students and we have attempted therefore to
umfy this knowledge 1n gne large chapter

Our own interests in secretion mn the functions of the
liver and of the pancreas n peptic ulcer as well as consti
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ption, diarrhes, and ulcerative cohitis, my have swayed us
to use relntively more space for these topics We hope hown-
ever, that this personal approach will shimulate and mterest
the student of gastroenterology On the whole, we huve at
tempted to show the problems and also the gaps mn our knowl
edge in order to stimulate thinking and further research
our field

In the beginming of our work on the book we Jost a farth
ful collaborator and friend Dr Frank Neuwelt by a tragic
deith

We want to express our graititude to Miss Gladys Pritch
ird for her untining help 1n the preparation of the manunseript
and to Dr Robert Kirshen for corrections

The Authors
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CHAPTER 1

Innervation
TRANSMISSION OF NERVE IMPULSFS Ablonunal 1 [ilepsy
INTRIASIC \ERAES Headache Aigraine
EXTRINSIC DERVES Torytvna
AUTONOMIC IMBALANCE Lead and Bavium Poisoning
SEVSORY AND AFFEREAT NFRVES DAV Sickle Cell Anemiy Crises
Axov PEFLEXES Duatetie Aerlosts
\ rgoTosY Tabetie Crisey
1 ARONYSMAL ABROMI AL Iamv Fs entil Hyporlpemes

TRANSMISSION OF NERVE IMPULSES

NERVE IMPULSES are conducted and transmtted to the
effector cells by rapid chemical reactions and permeability
changes 1n the membrane of the nerve fiber (depolrization)
and by action currents followed by restitution to the resting
state (repolarization)

Impulses along most nerves of the body and across most
synaptic connections apparently are effected by release of
acetylcholine Stimulation of the effector cells in the end organs
by the postganghonic end fibers of the nerves 1s specific 1n the
different nerve systems Parasympathetic (cholinergic) im
pulses and 1mpulses from motor nerves to siriated muscles are
transmitted by the acetjlcholne mechanism while most 1m
pulses to the effector cells of the sympathetic nerves mvolve
the release of epimephrme or nor e {adrenergic)
There 1s some evidence that transmitter substances other than
acetvlcholime and the epinephrines evist (Dale 1955 Hebb
1957)

Cnnon described two types of sympathetic transmutter
substances which he named excitatory sympathin E and mmhtb
itory sympathin I We know now that the adrenal medulla
sympathetic ganglhia and most sympathetic nerve endings pro
duce nor adrenaline (arterenol) and epinephrine and that nor
adrenaline 1s the precursor of epinephrine The effects of both
these hormones vary 1n different species and 1n different areas

1




2 THISIOLOGIC BASIS OF QASTROINTESTINAL TIERATY

of the biedy, but generally nor-adrenahine has 1 predominantly
vasoconstrictor effect, whereas epiephrine has predomuinantly
central nervous and metabolic ¢ffects It seems that both hor
mones are not purcly exaitatory agents and that epinephrine
tppears to be equal to or even more achive as excitatory agent
than nor ndremabne (Krantz and Carr 1951) Epmephrine
stimulates salnvary ind possibly gistric secretion According
to Dale (1955) nor adrenahine appears to be the presvalent
transmutter of adrenergic smpulses Commerainl adrenalin
contuns both fictors Both hormoanes produce yrniable relaxa
tion of the smooth muscle of the gastromntestinal tract and con
traction of the sphincters and both contract the splinchnic
blood vessels

ot oll sympathetie wopals re fransmtied 4o the of
feetor cells by the epinephrines some are transmitted by ace
tylchohine 8% the sweat glands

In order to obt un @ more precise terminology ihe names
svmpathetie and parwsympathetic nerves and systems have
been abmdoned nd a new terminology for the charactersza
tion of the svstems his been introduced based on the chemical
difference- 1 tormanal trnsmission Norves which teansmt
tmpules to therr effector cells by acetyicholine are termed
cholinergie  those which use vpmephrines are turmed adren
ergre Drugs amubiting the effects of the epinephrines are
¢t adrenormmetic and those «imulating, acctyichotine ef
fecte are cnlled cholinonumette drugs Drugs which inhibit
the wininerme or cholinergic systems muy act on ganglionic
synapacz or at the «ffector cdl ind arc etled respectivels
antiadroncrsic or adrenohtic and inticholinergic or para
<sump ttholy i

Transmititr substinecs are cont uned n neryes <ynap ¢
and nerve endings as proformod Litnle compounds (mother
spbatinee<) wWhich upon aren d of a perve impul e dissoct
apdhy  ( onduction of mmpulscs along most nerve fibers g
s ta be caused by an oxplosive bberation of accty lohelin
traveling slong the nemve smbir to o trul of gunpovd ¢
gmted 1t one end

QOnce the tranamitter substnces hase bren Biborated wr o
have achicved the purpos of <timulation they must be A
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stroyed n order to prevent accumulation continuously increas
ing excitation and final paralysis of the effector cells Ace
tylcholine 1s destroyed by acetylcholine esternse an enzyme
present 1n high concentrations m most nerve sheaths nerve
fibers at the endings in cholinergic neurones and also n the
blood The epinephrines are destroyed by phenoloxidise

It 1s evident therefore that a dimmushed production of
acetylchohne or an increased activity of acetylcholhine esterase
will lead to dimunution of tone and contraction of smooth and
striated muscle and to a dimimished secretory activity Con
versely 1ncreased formation of acetylcholine or dimimshed
activity of acetylcholine esterase will lead to greater and more
prolonged muscular contraction and glandular secretion A
simlar mechanism probably acts in the adrenergic system
Poisoming or tnactisation of the end plates of cholinergic or
adrenergic nerves has the same effect as diminmished produc
tion of acetylcholine or epinephrines or mecreased activity of
the enzymes destroying them and such mechamsm 1s sus
pected to exst at the cholinergic innervation of striated muscle
i myasthema gravis Nerve impulses can be blocked 1n the
central nervous system at the ganglionie synapse (eg stellate
ganghon celiac plexus etc) 1n the course of the nerves and
4t the nerve endings

The precursors of the transmtter substances must be re
synthesized after they are broken down and it appears that
acetylchohine 1s synthesized by the enzyme choline acetylase
and the epinephrines by an esterase

Acetylcholine 1s so rapidly destroyed by the esterase that
1t cannot be detected 1n the circulating blood while the ep:
nephrines are destroyed at a slower rate and therefore can
be found m the blood The body seems to be additionally pro
tected against lation of acetylcholine and ep1
nephrines through mechanisms by which these substances are
able by themselves to mnhibit their further liberation (Marrazzi
and Marrazz1 1947)

The cholinergic and adrenergic nerves constitute the two
main divisions of what 1s called the vegetative autonomrc or
mvoluntary nervous system with their crantosacral and tho
racicolumbar outflows The cholinergic fibers originate m gan
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glion celly situnted at three different levels of the central nery
ous system midbrain medulin and the sacral spmnal cord the
adrenergic nbers originite 1n cells in the midbrain and the
thoracic and lumhar sections of the cord

Through 1ts widespread activities the autonomie nervous
system plays an important role 1n the homeostasis of different
body functions and the regulation and stability of the internal
environment In addition 1t has 2 dommnant mfluence upon
the hypothalamus nd upon the master gland of most of the
hormonal integration of the living orgamism the pitmtay,
and posuibly directly affects other endoerine glands

The activities of the two divisions of the autonomic nerv
ous sy stem have certun characteristics which led physiologists
years ago to speak of the adrenergic nerves as having catabolic
functions and of cholinergic nerve function as bemg of ana
bolic nature The teachings of Claude Bernard Cannon and
Selye seem to support this tssumption

[Che two systems are anatomcally different i two impor
tant respects Adrenergic nerves arc more ubigwtous than
cholinergic nerves and the terminal ganghon cells of the cho
hnergic nerves ire near or withmn the effector organs while
those of the adrenergic nerves are located more distantly
Therefore the preganglionic fibers of the adremergic nerves
are short and the postganghonic ones are long whereas the
opposite 1s truc of the cholinergic system

INTRINSIC NERVES

The gastromtestinl trict 1s innervated by intrinsic (in
tramural) choliners ic plexuses and by the extrinsic adrenergic
and chohinergic nerves

The functions of the extiinsic nerves consist 1n coordma
tion of the activitics of the different parts of the gastromntest:
nal tract among themwelves with other organs and with the
central nervous system Additional integration 15 provided for
by hormones by the composition and airculation of the blood
ete (Thomas 1985)

The mntrinsic plexuses are the purveyors of mmpul es
brought to them by the cholinergie nerves and of impulses
oriminating within themsehves by these Intter impulses they
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are nble to coordmate by local reflexes peristaltic activity and
tone 1n himited areas The contraction of the gut above and the
relaxation below a bolus are caused by such a local reflex (Bay
Liss and Starling’s law of the mtestine or ‘myenteric’ re
flex) and the receptors for this refiex can be paralyzed by local
apphication of surfce anesthetic drugs to the mucost This
latter observation 18 betng utilized in the therapy of functional
local spasms

The mntrinsic plexuses are divided nto subserous ntra
muscular (Auerbach s) and submucous (Meissner s} plexuses
they are not however separate structures but linked together
by connecting nerve fibers Genetically the intrinsic nerve
plexuses probably represent the primitive nervous system and
their destruction or degeneration may be more serious than
the loss of the extrinsic cholinergic nerve supply

EXTRINSIC NERVES

The cholinergic nerves entering the gastromntestinal tract
form synaptic connections with the ganglion cells of the plex-
uses and exert their effecet by activating the ganglion nets
Local reflexes in the plexuses may be sensitized or increased
by subthreshold vagal mmpulses (Thomas 1953 1955) The
adrenergic nerves do not seem to enter mto simlar synaptic
contacts with the plexuses but run directly to the cells which
they innervate Therefore adreners ic transmission of impulses
18 less vulnerable than transmission of cholinergic ones which
can be abolished by damage to the intrinsic plexuses

1t 13 generally believed that cholinergic impulses contract
the smooth muscles of the gastrointestinal tract and adrenergic
ampulses relax them while the opposite cccurs with the sphine
ters which are supposed to be relaxed by cholinergic impulses
and contracted by adrenergic ones However thisis not a strict
rule and the reverse may occur depending upon the tone of
the stimulated muscle Stimulation of the left splanchnie nerve
ma)y contraet a relaxed stomach vagus stimulation mav relax
a contracted stomach while conversely adrenergic 1mpulses
may relax contracted sphineters and cholmergie 1mpulses may
contract relaxed sphineters These facts demonstrate that nerve
ampulses by themselves are not specific Their effects are deter
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spotted fever and Q fever the last being the least influenced (5) Scrub ty
phus (Rickeltssa Isutsugamushi} has been the disease most actively studied
both expenimentally and chinically 1n regard to the action of chloramphenicol
and 1t will be discussed here more fully than the others

Tests of chloramphenicol 1 mice showed undoubted effects partrcu
larly when the strain  karp was used but treatment had to be prolonged
and although the mice survived after being given many lethal doses the
rickettsiae persisted in the spleen for at least 100 days The other standard
stratn  Serangayee was much more resistant to therapy The drug had no
effect at all = vitro (5)

The results of prophylactic treatment 1n human yoluateers are mnstruc
tive and may be dealt with first The volunteers used by Smadel ef al (6)
remained 1n a region heawily infested with infected mites for several days
duning which the expenmental group took 10 gm chloramphenicol daily
this dosage being continued for 20 days 1n all The unprotected control
subjects showed infection of 71 per cent within this period None of the
expersmental subjects shosed sy mptoms until about 10 days after cessation
of the drug when 55 per cent became infected

The clinical use of chloramphenicol 1n Malaya (7 8) has been uniformly
effective recovery following within one or two days even in desperately
1!l patients Most cases on admission had been 11l for several days (average
6) They were given an tnitial dose of 35 gm by mouth followed by 025
gm at two hour intervals for 24 hr Defervescence with great chimcal 1m
provement folloned rapidly the average ime required being 32 hr as against
about 14 days of 1llness in the average untreated ca ¢ In the last avarfable
statement (8) no deaths have occurred 1n 100 treated cases the normal
Malayan death rate from scrub typhus bemng 7 per cent A recent paper
from Malaya (9) describes equally satisfactory results from 2 1ngle dose of
3 gm of chloramphenicol by mouth

Good results not quite so dramatic as with scrub typhus have been
descnibed for epidenuc typhus treated with chloramphentcol 1 Mexico
{10) and Bohvia (11) Rocky Mountain spotted fever (Eastern type) also
responds dramatically All of 15 patients 4 of whom were severely 1l be
came afebnle within 76 hr of the of therapy irrespt eof
the stage of the disease This contrasts with a mortalty of 21 per cent and
an average duration of diness 1n uncomplicated cases of 16 days during the
preceding years 1n Maryland

Laboratory experuments (5 12) showed a sigmficant 1ncrease in the sur
vival of chick embryos imoculated into the yolk sac with psittacosis or
tymphogranuloma venereum viruses and treated with chloramphenicol In
mice the closely bled that ob 1 with scrub typhus
1nfections Good protection 1n the sense of survival was afforded aganst
intrapenitoneal infection with psittacosis virus none against intracerebral
infection There was no virucidal effect sn pstro and with nerther organism
was mfection elmnated from the mice
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Aureomycin —The discovery of aureomycin was announced in 1948
and an extensive collection of reports on the properties and therapeutic
activity of the drug was presented at 2 sympostum of the New York Academy
of Saiences (13) It 1s a crystalline yellow compound prepared from cultures
of a new Streptomyces (S aureofaciens) and having pmbably the mdest

spectrum of action of any of the \¢ yet itly
The action of on 1 and viral inf 1s 1l

simular to that of chk h 1 In lab e 1 infe

by the nchettsiae and the of the p group are d

(13) According to Wells & Finland (14) the action of aureomjcin on
psittacosis nfection m chick embryos 1s sigmficantly better than that of
chloramphemcol

Clinical studies on the therapy of nickettsial disease have been reported
for epidemic typhus 1n Mewco (15) Remarkable improvement 1n all signs
and symptoms was evident 1n the first 24 hr with all patients and the
rash faded 1n two to three days Equally impressive results were obtained
in Rocky Mountain spotted fever (Eastern type) using a dosage of 60
mg per kg daily i divided doses (16) Schoenbach (17) found a single case
of recrudescent epidemic tyhus (Brll s disease) to respond satisfactonly
Lennette and collaborators (13) obtained a good therapeutic effect i Q
fever but the muldness and vanability of this disease makes 1t difficult
to assess the sigmificance of the result

There 1s evidence of effective therapy in the treatment of Ilymphogranu
loma venereum (18 19) the most mnteresting feature being the control of
acute proctitis and dimiaution of the symptoms associated with rectal
stncture n women

There 1s now a large body of evidence to show that aureomycn 1s an
effective therapeutic agent in primary atypical pneumonia Meiklejohn &
Shragg (20) treated 38 patients half with penicillin alone half with aureo
mycin Most of the latter showed a rapid defervescence 13 of 18 treated
with aureomyein becoming afebrile within 48 hr of the commencement of
treatment as agamwst 6 of 20 1n the penicaillin series Three of the aureomycin
cases showed a y relapse on d of the drug Four pa
tents who were very 1ll on alone ly to
aureomycin when this was admimstered

Finland ef ol (21 22) had an equally gratifying expertence i Boston
although 1n this study no control group was used Almost all the treated
patients became afebrile or showed a major drop of temperature within
48 br 31 out of 40 showing symptomatic improvement 1n less than 24 hr
The dosage used 1n this senes was 10 gm every 4 to 6 hr until the tem
perature was normal and then every 6 to 8 hr for two to three days the
total amounting 1n most cases to 10 to 15 gm The cases tested were of more
than average sevenity and 32 of 40 showed sigmficant titers of cold aggluts
nins

Another senes of cases studied by Schoenbach & Bryer (23) showed
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prompt improvement with a lower dosage of 2 gm per day for 4 days Bref
reports {24 25) indicate that chloramphenicol 1s also effective 1n the treat
ment of primary atypical pneumonia Although there ss no mdication that
aureomycin has any influence on mfluenza virus Finland ef al (26) report
that 1n the influenza A prevalent in Boston 1n March 1949 there were a
considerable number of relatively sick patients on the third to fifth day of
illness who responded rapidly to aureomycin

Finland et @] (27) also describe an active therapeutic effect of aureo
mycin 1n herpes zoster givenn doses of 4 gm per day The best results were
seen 1n patients healed before the middle of the second week In general
there was great reltef of pain even 1n ophthalmic herpes and a considerable
number of cases showed an onset within 24 hr of rapid evolution and cleanng
of the eruption There were however a number of cases who responded
poorly and 1t has been reported {Schoenbach (28)] that zoster may appear
1 the course of aureomycin therapy It seems therefore that further seres
of fully controlled tests should be carned out on this condition

Claims that aureomyan 1s of value 1n infectious mononucleosts (29}
have not been sub 1ated 1n a small ¢ lled study by Seiffert et e (30)

PorioMyELITIS

In view of the rapidly increasing number of tsolations of neurotropic
viruses from a variety of sources and the confusion which has ansen over
the use of terms such as mouse poliomyelitts virus an authoritative com
muttee on nomenclature (31) has offered the following provisional defimition

The term Poliomyelitis virus should be used to designate strams of the agent
ongmally described as the cause of poliomyelitts :n man and only these It may be
d by the ch 1 disease produced 1n the monkey by the
character and distribution of hlstologlcal lestons n the spinal cord and brain of 1
fected primates and by 1ts host range and immunological properties

Within the hmits of this definition 1t has now been accepted that there
are three inmunologically distinct types of virus The majonty of stramns
recently 1solated 1n the United States fall in Group I of Kessel & Pait (32}
the strain  Brunhilde being taken as the type of the group Group II
including Lansing and MV  1s rarer and contains all the strains that
have been adapted to rodent passage Group III at present is limited to
one strain  Leon 1solated in Los Angeles 1n 1937

The xmmuno]oglcal differentiation of these types can be demonstrated
by n d Leys (32 33) by challenge
of vacanated ammals (32 34) by neutralization of wvirus with immune
serum (32) and by a serum flocculation test usmg virus partially punfied
and precipitated with protamine (35) This work underhnes the fact pre
viously realized that serological surveys using the mouse adapted Lansing
virus provide no direct 1nformation about the spread through the com
mumty of theimportant viruses of Group I (36 37)
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Two types of laboratory nvestigations which may shortly have practical
repercussions are represented by the studies in Enders laboratory (38)
on the growth of poliomyelitis viruses 1n human tissue cultures and by the
finding that one of the mouse encephalitts viruses GD V11 will agglutinate
human erythrocytes (39) It has also been clarmed that Lansing stramn
will agglutinate sheep red cells (40)

Egudemology —An outbreak of poliomyelitis in an Eshimo community
i Arctic Canada (41) has again shown the charactenstic behavior of
the disease 1n a  virgin sol commumty In the Chesterfield region on the
West side of Hudson s Bay 14 per cent of the population was paralyzed
and 5 per cent killed by the eprdemic Symptoms of infection not reaching
the paralytic level were very common  In some camps and 1n some fanulies
everyone except the babies had symptoms No child under three years
showed paralysis and the ncidence 1n the group under five was only one
tenth of that in the age group 15 to 19 which showed the highest incidence
42 per cent The picture 1s almost 1dentical except for the higher virulence
of the 1nfecting virus with that observed in the outbreak at St Helena in
1947 and should be contrasted with the Malta eprdemuc of 1942 to 1943
where almost all the reported cases were in cluldren under five A somewhat

1milar epid, has been d bed from the Nicobar Islands (42) 1na tropecal
region as far removed as possible from the sub zero weather prevailing dur
g the Canadran epidemic

There 15 a growing feeling that the emdemiology of poliomyelitis 1s
largely determuned by the intensity of subclimical infectron with the varus
n infancy Few wnters would however go as far as the reviewer (43) mn
ascribing the changes in the distribution and age inaidence of poliomyelius
that have been seen in the last 40 years to the steadily improving fecal
hygene of nfancy with 1ts gradual reduction of immunizing 1nfections at
the age least Iikely to judge from virgin soil epidemics to produce paraly tic
infections Dauer (44) finds a steady diminution 1n the proportion of deaths
from poliomyelitis 1n the United States falling 1n the under five group over
the period 1920 to 1944 In Brtain there was no evidence that the incrdence
of pol; 15 10 1947 was lated esther positively or negatively with
the general mfantile death rate (45)

On the other hand Hammon et al (46) have compared the 1naidence of
Lansing type antibody 1n children of different social levels 1n Califorma
and from the Pacific island Guam Taking the group of children from seven
tomne years he obtains figures for well to do Californtan famihes of 21 7 per
cent and 38 6 per cent 1 San Francisco and Bakersfield respectively of
52 per cent and 74 per cent for poor Califorman fanulies and of 95 per cent
for Guam No surveys for antibody agamst Type 1 (Brunhilde) virus have
been reported but Bodtan (47) has shown that gamma globulm from
pooled human serum 1s approumately equally and highly active in neutra
lizing all three serological groups of viruses It 1s not unlikely therefore that
immumzation of the communtty by each ty pe 1s proceeding at similar rates




6 BURNET

Important indications of the part played by intestinal infection 1n
relation to subsequent immumity may be drawn from expeniments on chim
panzees reported by Howe Bodian & Morgan (48) and by Melmick & Horst
mann (49) When virus has been fed to previously untreated ammals 1t
remains demonstrable in the feces for up to eight weeks and may also be
ssolated from pharyngeal swabs In most such ammals despite the absence
of symptoms lesions can be found 1n the central nervous system after care
ful histological study and all showed a development of serum antibody
When a second attempt to infect animals with the same serological type was
made the carrer state could only rarely be induced If first infection was
with Group II virus (Lansing} a second feeding with the heterologous Group
1virus (Brunhilde) gave the same proportion of carriers with afew paralytic
cases as would be expected 1f 1t had been ad d to normal chimpan
zees

Nothing that has been recently published appears to be ncompatible
with the view that the situation 1n the chimpanzee presents the best model
of what occurs 1n children On that basis 1t might be suggested agamn (a)
that first infection dunng infancy 1s less likely to result in paralysis than
at any other age () that an eprdermic of poliomyelitis showing a concentra
tion of cases tn the infantile group 1s one occurnng n a community which
has been heawily infected throughout the immediately preceding years
usually at a subchntcal level so that all older children are immune and (e}
that a nsing age madence and an increased absolute level of symptomatic
poliomyeltss 1n 2 cvilized community are indicative of rmproving fecal
hygiene it infancy with postponement of immumzing (and/or paralytic)
nfection

Factors predisposing to paralysis—There 15 now substantial evidence
(50 51) that excessive exercise duning the period of onset of symptoms 15
hable to accentuate the degree of paralysis in the imbs concerned This may
be related to the important finding that 1n both Austraka and England
mmmunizatton espectally with combined pertussis diphthena antigens may
result 1n sharp local of paralytic poltomyelitis to the lated hmb

Reports of paraly 1 3 have been recetved from
time to time and Martin (52) has analyzed all the available reports from
Enghsh centers since 1941 In general there 1s unilateral paralysts of muscles
of the 1njected limb coming on within four weeks of moculation In the 80
cases analyzed by Martin there was no final evidence as to the nature
of the paralysis but the accompanying constitutional symptoms and the
changes 1n the cerebrospinal fluid suggested that many of them represented
poliomyelitis The seasonal and geographic meidence of these cases showed
a close comncidence with the mnaidence of poliomyelitis 1n the country

In Austraba McCloskey (53) observed in the course of the 1949 eprdemic
11 Victona a aumber of mstances 1 which children showing severe paralysis
1n one limb gave a history of having recerved a prophylactic immunization
of some sort 1n that limb one to two wecks previously A careful study of all
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cases of poliomyelitis which had been given any type of injection 1n the
preceding three months fully confirmed this 1mpression Of 21 children
given pertussis or combined pertussis diphthenia antigens over that period
20 showed moderate to complete paralysts in the limb fast inoculated The
time between the last inoculation and the onset of poliomyelitis was distnb
uted as follows 4 days 1 case 7 to 16 days 13 cases 20 to 32 days 6
cases There was sigmficant but less stnking evidence that immunization
with diphthena antigens (alum preciprtated tovord) might also be assocrated
with the onset of paralysis 7 to 20 days later

At a meeting 1n London the fult figures for Victona 1n 1949 were pro
wvided by Burnet (54) from unpublished data by McCloskey These figures
indicate that 1n an eprdermic of 792 cases 31 were associated with pertussis
or bined pertussis dipt in such a way as to indicate
that the injection had a direct relation to the paralysis and probably 10
were similarly related to diphthena immumzation Geffen (55) descnbed
essentially similar experiences 1n the St Pancras district of London and
Hill (56) gave the preliminary results of a survey of the incidence of polio
myelitss 1n relation to immunization 1n a number of Englsh samtary dis
tncts These results ind d uneq! lly that recent 1 1n the
presence of a poliomyehts d d the hikelihood of paralytic
infection and largely determuned the site of paralysis At this meeting
the reviewer d d the possible h of the di The pos
sibility of the virus being duced with the can be excluded
and 1t 15 out of line with current views on poliomyelitis to believe that virus
arculating 1n the blood should localize and multiply 1n inflammatory tissue
around the inoculum Everything pomnts to the likelthood that in some
way the towie or nfl y local lesion produced by the
moculum induces a state of vulnerahlity 1a the antenior horn cells of the
corresponding region of the spinal cord It 1s by no means easy to see the
mechanism by which the motor cells can be influenced and much expen
mental work 1n this field 15 called for

There 1s however an increasing body of evadence that the concept of

1 diff 1n vulnerability of nerve cells1s le;itimate and valuable

1n the of the ph of human pohomyelitis The finding
of Howe & Bodian (57) that following section of one scratic nerve iz monkeys
anterior horn cells corresponding to the motor fibers of the cut nerve do not
show histological evidence of damage by poliomyehitis virus remains the
most 1mportant expenimental basis for the view The evidence previously
referred to (50 51) that excessive exercise favored the localization of paraly
&1s points in the same direction In general a queescent cell seems to be
resistant to damage by the virus one under stimulus or exhaustion more
susceptible

No 1nformation has been published as to Amenc:\n evpenence 1n regard
to any rel, between Iytic p It
Only when such an analysis 1s available will u he pos:lble to attempt an
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answer to the many problems rased by the Australian and Englhish oc
currences

Tue CoXsACKIE VIRUSES

The discovery by Dalldorf and collaborators (58) of a new type of virus
responstble for human disease 1s the most rmportant stngle event 1n the
field of virus diseases to be recorded for the period under review The first
human case from which the virus was 1solated was found in the small town
of Coxsackie m New York State and Dalldor{ (59) has given the name
Coxsackie virus to a group of agents present 1n certain samples of human
feces primanly charactenzed by their capaaty to infect the muscular
tissues of newborn mice

The virus was first found 1n the course of attempts in 1947 to isolate
mouse pathogenic stramns of poliomyehtis virus from the feces of patients
with nonparaly tic infections In two nstances a virus pathogemc for such
hing mce was obtained which produced lesions both in the muscles and 1n
the central nervous system Virus was present in large amount i the i
fected muscles and 1a smafler amount m the bramn Convalescent serum
from the two pattents providing the virus was capable of inactivating the
virus thus giving prima facte evidence that the virus had been responsible
for the disease diagnosed climically as nonparalytic poliomyehtis from
which they had suffered Numerous tsolations of the virus have since been
reported (58 60 61) It appears to have been widespread 1n northeastern
United States during 1947 1948 and 1949 and serological evadence of its
presence 1 England 1n the autumn of 1949 has been obtained (62)

The lahoratory charactenstics of the virus are as follows It 1s pathogenic
for newborn mice but produces no lesions 1n mice more than 12 days old
baby hamsters are stnularly nfected The capacity to produce infection of
voluntary muscle cells appears to be himted to viruses of this group but
the possibility 1n fact probability that viruses of the same general character
will be found 1n the feces of mice or other animals will need to be kept in
mind The virus 1s one of the smallest known being probably about 10 mu
1n diameter [Quigley (63)] Serological tests may be made erther by a neutral
zation techmque (58) in which virus serum nuxtures are moculated into
suckling mice or by complement fixatton preferably with purified antigen
made from nfected muscle tissue (61 62 64) Both tests indicate the ex
1stence of distinct serological types which have been designated 1 2 3
(65) 4 5 (61) From the imited information yet available type 1 has been
1solated in New York state 1n 1947 and Georgia in 1949 type 2 has been
present 1n 1947 m Wilmington Delaware 1n New York state 1n 1948 and
1n Georgra and Great Brtan i 1949 type 3 has been found only once 1n
New York state types 4 and 5 were 1solated 10 Georgia 1n 1949

Cynomolgus monkeys can be infected with at least one type of Coxsackie
virns by oral admunsstration (66) They develop a virus carrier state show
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some fever and develop antibody the virus 1s present in their feces but

not 1n swabs from the harynx In cf 1t can be larly
Nanted 1n the with the of bod
i this species the virus can be reisolated from the throat (60) Rhesus and
keys are ble ertherorally or brally (66)

Coxsackse viruses have been isolated from persons showing two different
climical syndromes one identical with what 1s normally diagnosed as non
paralytic poliomyelitis the other that which has been described as Born
holm disease d or d myalgra Melnick e a!
(60) studied 19 cases of nonparalyuc poliomyehtis and found 12 to give
evidence either by 1solation of the virus or by serological test that Coxsackie
virus was concerned Poliomyelitts virus was not 1solated from any of these
12 cases but from two of the other seven cases There 1s 2 good deal to
suggest that a2 relatively large proportion of what was diagnosed poltomy
elitis 1n North America in 1947 may have been the result of a concomitant
epidermic spread of the new virus

In Milwaukee Fox & Wallace (67) d d 87 cases of 1
pohiomyehts which might well have been of Coxsackie type though no
experimental studies were made A Toronto group (68) found that an unduly
small number of poliomyelitis virus tsolations could be made from the
nonparalytic cases of the current epidemic There was a suggestion that
mntmal lesions were being produced in the central nervous systems of
monkeys injected with negative stools

In G Sabm & $ (69) descnibed a widespread epid
of summer grnppe ch d by fever headache nausea vomuting
and sore throat with complete recovery within three to seven days Stools
from 10 of these cases gave one typical poliomyelitts virus and four straims of
extremely low virulence In a study of the same material preserved Mel
nick ef ¢l (70) obtamed three Coxsachie viruses Antibody tests appeared
to speak against the hkelihood that the summer grippe was a manifesta
tion of Covsackie virus infection This type of finding emphasszes the
widespread presence of both poliomyehtis and Coxsackie viruses 1n feces
during the summer season and the reservations which must be maintained
as to the significance of virus 1solation 1n any given case

Epidemics of Bornholm disease have been frequently described 1n recent
years and have presented an etiological problem of great interest because
of the indrcation that the leston was located 1n voluntary muscle Itis per
haps premature to say that the Coxsackie viruses are responsible for the
disease but the evidence 1s pomnting strongly n that dlrectmn Curnen
et al (71) and Findlay (62) have d
with the virus which gave typreal symptoms Cases from a number of small
eptdemics 1n Britain dunng autumn 1949 have shown posttive complement
fixation tests to Dalldorf s type 2 virus (62) It 1s reasonably certain that
by the time this review appears in print the posttion will have been clanfied
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RESPIRATORY INFECTIONS

Influen-e ~Influenza outbreaks have been reported in the last three years
from various parts of the world The most noteworthy was the extensive
epidemic of Influenza A 1n Europe during January 1949 This has been
descnibed briefly 1n a lecture by Andrewes (72) but has not been compre
hensively described elsewhere It was apparently first reported 1n Sardima
thenn Sicily and southern Italy The epidemic spread up Italy into Swatzer
land Austria and France and a httle later nvolved Germany Belpum
Holland and northern Spain In most of these countries there was a high
ncidence of infection In England there was some influenza but 1t appeared
later than on the Continent and was not extensive An army outbreak was
described by Milne & Cruickshank (73) from which Influenza A virus was
ssolated In America little mfluenza was reported but Finland et af (74)
state that there was a prevalence of Influenza A in Boston 1 March 1949

An 1solated but severe Influenza A epidemic has been described from
Ocean Island mn the Central Pacific (75) This epidemic had a number of
nteresting features especially the fact that it followed the arrval of a
ship carrying Chinese laborers who had no evidence of influenza dunng the
voyage and were not affected by the epidemic when 1t broke out among
the Gulbert and Ellice Islanders who made up the rest of the labor force
on the 1sland Among the latter groups the inadence was very high and
there were a few deaths Influenza A virus of A prime type was readily
isolated and corr ding logical evidence d

Another Influenza A epidemic of sumilar character among Eshimos of
the far north of Canada has been described by Nagler et af (76) All indi
widuals 1n the group were 1volved and there were 18 deaths (20 per cent}
though this lgh mortality was probably due to the lack of medtcal care
rather than to any excessive virulence of the virus concerned The white
population of the region was relatively unaffected

One of the most interesting features of the history of Influenza A since
the virus was 1solated m 1933 has been the changing serological character
of dominant virus strains Speaking broadly 1t may be said that only m

1933 and 1934 were strains of the ongmal WS subtype obtamned All the
subsequent 1solatons around 1935 to 1937 from Amenca Austraha and
Europe were quite strikingly different from WS There were many minor
differences among them but they can be regarded as conformng fatly
closely to the second major serological subtype of which PR8 1s the usual
exemplar In Australia in 1946 a stramn CAM was isolated which proved
to be serologically remote from PR& and very close to the stramns subse
quently rsolated durtng 1947 in Amenca and Britawn typified by FM1 and
now often referred to as influenza virus A pnme Vaccanation of persons
with a vaccine of PR8 did not protect against influenza of the A pnme type
so that the difference 1s one of practical importance There are sometimes
considerable divergences among strans placed 1n one or other of the three
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major subtypes WS PR$ and A pnme and in our experience 1n Australia
there 1s a distinct tendency for stramns of intermediate years to have mter
mediate i! 1 The 1mp 1s gamed that influenza
Viruses are ly undergoing ) 1 change and that when a
new serological subtype emerges 1t tends rapidly to replace the pre eustent
types 1 those parts of the world which are 1 epidermiological contact

A stramn of an influenza hke virus was isolated by Taylor (77) from a muld
respiratory mfection and has been studied by Hirst (78) Thisstrain number
1233 has characteristics which mark 1t off sharply from known A and B
mfluenza viruses and it seems not unltkely that 1t wiil eventually become
influenza virus C

The common cold —There has been active experimental work 1n progess
on both sides of the Atlantic but the results obtained do not offer any hope
ful indication of useful preventive measures Andrewes (79 80) has given
a comprehensive account of four years work with human volunteers at the
Medical Research Council's umt at Sahsbury This gmup has found that
mild but oby; ly r ble colds can be produced 1n about 55 per cent
of persons moculated intranasally with flud from the nose of a previous
case or with suitably filtered matenal Filtration studies show the virus to
be smaller than that of influenza but no more definite statement of 1ts

probable size can be given The appl of various lab v

has not been fruitful no lesmns or slgns 0! nfection were observed m 17
different species of lated neither lesmns nor
evidence of 1 (by human sub it ) was ob d after

vanous methods of chick embryo moculation and no evidence of hemag
glutination could be obtaned

Topping & Atlas (81) using an Amercan strain of virus have been able
to cultivate an agent s the allantoic cavity of the chick embryo which on
moculation 1ato human volunteers produced rather severe respiratory
disease 7 to 24 hr after Electron graphs show particles
generally similar to influenza virus but readily distinguwishable from them
A fult account of this work had not appeared when this review closed

In discussing the problem of the common cold Andrewes lays stress on
the likelihood that all volunteers obtained from normal human environments
are substantially 1mmune and only a refatively muld infection at most s
produced The experimental anymal 15 therefore a most unsatisfactory
one and 1t 15 possible that more information may be obtainable from careful
observation on 1solated communtties Arctic expeditions and the like than
from experimental human nfections

All previous 1avestigators have found no evidence of sold postinfection
1mmumty for more than a few weeks so that nothing 1s known as to the
eltstence of more than one lmmunologu_al type of cold virus Over the
past year or two there have been P claims that h
drugs could cure or abort the common cold As might be expected properly
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controlled studies that have recently appeared show no benefit from the
procedure (82)

RUBELLA IN PREGNANCY

Swan (83) has published a comprehensive review of the effects of rubella
tn pregnancy which were first brought to light by Gregg in 1941 What 1s
probably the feature of most interest 1 this review 1s the tabulation of the
vanous types of leston shown by the child 1n terms of the moath of preg
nancy 1 which the mother suffered from rubella The essentials of several
of Swan g tables are shown 1n Table 1

TABLE 1

InCIDENCE OF CONGENITAL LESIONS ACCORDING TO
Monta oF MATERNAL INFECTION*

Month of Pregnancy
Lesions in Children Total

st d 3 4 Sthand
Cataract 52 39 11 0 3 105
Deaf Mutism 1n 83 7 35 6 212
Cardiac Lestons 65 6> 35 10 5 180
Any Malformations 90 150 105 44 26 41s
* Swan
The greater likelthood of cataract foll { 1n the first month

g
and of deaf mutism i the second and third are noteworthy A pomnt of
some interest 1n this respect emerges from Murray s study (84) of deafness
1n these children A division of the time of maternal rubella according to
weeks of pregnancy showed peaks of incidence 1n the first half of the second
month and 1n the second half of the third month perhaps corresponding to
vulnerable periods 1 the development of the cochlea and the organ of Cortt
respectively

Studies of Australian cases now children of five and upwards by otolo
gists have been reported (84 85) The average loss of hearing was 72 dectbels
(better ear 65 decibels) representing moderate to severe but not absolute
deafness

Two recent A il pproaches toward for preventing ru
bella during pregnancy should be reported McLonnan (135) had given
+ globulin prepared from serum of donors convalescent three to six weeks
after rubella to 300 pregnant women (one to four months) who had been
exposed to rubella A dose of 4 cc was given intramuscularly as early as
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possible aflter exposure Six of those given serum suffered tjprcal attachs
of rubella at an appropnate penod after exposure in the other 294 no rash
was reported In November 1949 no congenital abnormahties had been
reported 1n the babies subsequently born that had been examned but a
relatively small proportion of the number had been reported on

Dunng 1948 Anderson (86) carried out a considerable series of expert
ments on the b of artificsal infi of young women with active
rubella virus in the form of throat washings treated with pemalhin He was
able to show that the virus was present in large amounts 1n the throat
washings at the time of the rash that 1t was highly infective 1n the form
of atomzed throat washings and that it retained sts infectivity for some
months when frozen in dry ice A proportion of volunteers with no history
of rubella failed to be infected erther by inhalation of atomized virus or by
contact with fellow members of thewr group with typical symptoms This
was taken as p d of the relatively common occurrence of
subchmcal rubella It may be noted here that at least one account of sub
clinscal rubella 1n a mother giving nise to severe damage 1n the infant has
been published (85) In this madent the father was known to have had
rubella 1n the first month of is wife s pregnancy She however was certain
that she had never had a rash or symptoms suggesting german measles at
any time before or dunng the pregnancy

Reports continue to appear of retrospective 1nvestigations 1n which con
gerutal damage observed 1n infants has been correlated with rubella dunng
the first trimester of the mother s pregnancy There 1s still no satisfactory
study from the other direction w1z the recogmtion of rubella dunng preg
nancy and subsequent study of the fate of the fetus English workers (87)
have used the National Health Insurance records to obtain the diagnosis
recorded at the time and then to follow the fate of the infant Very httle
material was however avalable and the authors chief concern 1s to
indicate how the answer might be obtamned rather than to provide 1t

Q Fever

In the hiterature on nickettsial disease of temperate chmates and civilized
communities Q fever has occupted pride of place in the last year or two
perhaps more because of 1ts widespread incidence and the very puzzling
epidemiological features than from its intmnsic seriousness as a human
disease On the chimical side there has been no reason to modify the descrip
tion of the symptoms and course given fiest by Dernck (136) and elaborated
by Amencan workers in the early 1940 s The wide range of seventv from
completely subchmical attacks to a scvere illness which may be fatal in old
or debilitated persons 1s frequently refecred to Diagnosis 1s only possible
by the use of lak y tests C fixation 1s now

standard and facilities for carrying out the test are available 1 most
countries
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As has been pornted out 1n a recent review by Dyer (88) the eprdemn
ological features seem to vary consderably from one country to another
Dernck and hus collaborators 1n Australia established a cycle mvolving the
bandicoot (a native marsupial) as reservoir with scveral alternative fich
vectors and they believed that the human infections which were confined
0 persons 11 contact with cattle were due to 1nhalation of dried tick feces
Abattorr infections analogous to those 1n Queensland have been reported
from Texas but in southern California what appears to be a completely
different situation exists This 1s dominated by the discovery that a sur
prisingly large proportion of datry cattle in the Los Angeles district are
excreting the rickettsia (Coxsella burneti) in their mlk (89) In one investiga
tion 34 samples of pooled milk each sample from 28 to 30 cows were tested
by guinea pig ioculation Thirty of them were positive When cows known
to be secreting the orgamsm are killed and examined 1nfection 15 demon
strable only 1n the udder and n the supramammary lymph nodes with no
sigmificant histopathological changes (90) The route by which the infection
1s transmitted to the dairy cows is unknown Experimentally the ratroduc
tion of large amounts of C burnets into the teat canal 1s followed by a bnef
acute mastitis with some systemic reaction Once infection 15 established 1t
perststs indefinitely (91) Thus 1s at least suggestive that infection 15 trans
mitted from one cow to another dunng the mullung process Another pos
sibility 1s ratsed by Jellison et al {92) n thew demonstration that the spinose
ear tick (Otobsus) may be found spontaneously infected

The recent observation of Luoto & Huebner (93) that C burnes may be
present 1n large numbers 1n the parturient placentae of infected cows sug
gests that as with Brucello mfections contamination of ground or herbage
at parturition may be important Epidemiological studies 1n the Los Angeles
area have shown a sigmficant concentration of (Q fever cases 1n people who
ether (g) work with cattle (b) reside near danes or stockyards or (¢}
dnink raw mlk 78 per cent of cases fall mto one or other of these categories
(94) Seralogical surveys of large numbers of human sera led to the same
general conclusion

If one assumes that a positive complement fixation reaction ndicates
nfection within the last five years there 1s a very large yearly crop of infec
trons 1n southern Califorma Figures by Bell et al (95) gave 13 per cent of
positive sera in the control groups not exposed to cattle or cattle products
a total of more than 5000 sera bemg tested Figures in exposed groups
ranged from 11 4 per cent in workers of meat packing plants slaughtering 2
ssigmificant proportion of dairy cows to 20 per cent 1 workers handling hides
and 23 per cent i dairy workers In Texas (96) the inodence 1s not so high
1n paclung house workers but reached 8 per cent among some 1 300 employ
ees at Fort Worth Limited surveys of human sera tn other regions of the
Untted States (97 98) have shown only small numbers of positive sera
again mostly from persons with some assocration with cattle Surveys of
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cattle sera from different states are reported by Shepard (99) but the num
bers are relatively small Qutside Califorma the only states to show more
than 5 per cent of positive sera were Nebraska Missourt and Wisconsin
The transfer of infection to human beings from these various bovine
sources seems hikely to be for the most part by mnbalation of dust contaming
dned mulk or excreta either of cattle or of their ectoparasites The charac
tenstic pulmonary lestons demonstrable 1n most severe human cases of
the disease plus vanous types of ¢ 1 eprd: d
point strongly 1n this direction € burnets has been obtained from the dust

of daines and of sheep pens (100) and the of wartime
m Italy were highly suggestive of dust infection
The role of raw or d milk 1n e Y fe

13 not clear Milk ts heawily nfected and the Rickettsia 1s moderately heat
resistant a pasteunzation plant must be working at full efficiency to ensure
that the standard procedures destroy the organism (101) There 1s no satis
factory evidence that infected mulk will produce infectton by mouth and
experience 1n regard to laboratory infections would suggest that airborne
infection from mulk 1s quite possible Whenever milk 1s poured from
one receptacle to another bubbles burst and hiberate droplets into the air
and heawily contaminated matenal could well imtrate infection in this
fashion Investigation of the Q fever situation 1n Britam 1s only beginming
but there are already indications that dairy cattle are concerned 1n some 1n
stances (102 103) A particularly mteresting episode (103) was the infection
of two pathologsts and a nurse from the cadaver of a man who had died from
d Q fever Histol 1 studies of postmortem matenal showed

that the Iung tissue was loaded with enormous numbers of richettstae (104)
This case indicates a potential source of danger to pathologists working on
human matenial and raises the possibility that person to person infections
by the respiratory route may occur In other parts of the world Q fever
seems to be assocrated pnimanly with goats Camiopetros (105) regards
goats milk as the commonest source of infection 1n Greece and Bilal &
Payzim (106) in Turkey found positive complement fixation reactions with
sera from goats and sheep Sheep mulk has been found infected in northern
Calfornta (107)

It has been very interesting to fatch the extension of the area known to
Le infected with Q fever since 1ts first i the Brisb:
101935 and the independent isolation of the Rickettsia from ticks 1n Montana
1n the following year Authentic records are now available from Austraha
© d and South A ) North Amenca [California and Texas
(108) especially] Panama (109) Europe [Greece (105) Italy Switzerland
(110} southern Germany (111) and England] Asta [Turkey (106) Iraq
and Indo China] and Afnica {Morocco) There seems to be no reason to

believe that there has been any actual recent extension of the disease but
merely that the y of a 1

1 test has made it
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possible to sort out one more entity from the group of undiagnosable fevers
It 15 reasonable to expect that the disease will be found 1n all or most regions
where considerable numbers o( cattle or goats are kept

The of Q fever 1s the sporadic
appearance of cases without evidence of case to case transmussion Occaston
ally however there are epidemuc outbreaks such as the one described 1n
Germany by Hem: & Germer (111) They observed an influenza like iliness
causing 326 cases 11 a community of 700 the great majority occurring dunng
the month of December 1947 There were seven deaths four of them in
old men This may be compared with the extraordinary epidemic among
returning American servicemen d bed by the U S R y Diseases
Commussion (1947) This fairly clearly was imtiated at the time the umt oc
cupted an open air bivouac 1n southern Italy but no clue as to the mode of
fection was obtamed

It may be concluded that there are still some extremely interesting as
pects of the ecology of Q fever to be discovered One gets the impresston of a
labile microorgamsm 1mtially a typical arthropod borne parasite which
has found 1t possible to adapt 1tself to a vanety of ecological niches The
epidemmology of the human disease varies correspondingly

THE ENCEPHALOMYOCARDITIS (EMC) VIRUSES

There has been considerable recent mnterest 1n a group of viruses mem
bers of which were first encountered 1n the course of studies on the adaptation
of poliomyelitss virus to munine hosts It has been shown by Warren et al
{112) and by Dick (113) that the viruses known as MM Columbxa SI\

encephalomyocarditis and Mengo hal are
closely refated and produce essenttally simular lesnons mn expenmental am
mals In view of the ch. occurrence of 1 my ecarditss in

infected mice and gmnea pigs Warren ef ¢! have suggested that the viruses
be referred to as the encephalomyocarditis (EMC) group

The present significance of these viruses to human medicine s shght
Dick ef al (114 115) have described an acute human nfection (Mengo
encephalitis) occurning in Africa and have 1solated the virus from mosquitoes
caught in the bush Warren etal (112) found that a group of sera from Ament
can soldiers 1n the Phihppines who had suffered a mild three day fever
(1n the winter of 1945 to 1946) neutralized EMC wirus at significant titer
The natural habrtat of the virus 1s uncertain but there 1s increasing evidence
to suggest that 1t m1y be 1 mosquito borne parasite of rats probably of more
than one species Infectron 1n rats 1s wholly subchinical but Jarge amounts
of virus may be present in the tissues {Warren et e (116)] a aircumstance
suggesting that animals of this sort may be a natural reservoir

HERPES S13P1EX
Anderson & Hamilton (117) have reported an miteresting study of the
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ncidence of primary herpetic 1nfection 1 an orphanage They found that
all children became infected as judged by the appearance of speaific ants
body about half of them with clintcal evidence of stomatitis and the other
half without recogmzed illness Young infants showed maternal antibody
which disappeared at about six months Infection took place between 12
and 22 months of age the insusceptibility under one year being ascnbed to
maternal immumty Hayward (118) has described a complement fixation
test for herpes simplex antibody which gives results in parallel with the
more expensive virus neutralization test

InFECTIOUS HEPATITIS AND SERUM HEPATITIS

The importance of serum hepatitis as a sequel to the admimstration of
blood and blood products has shmulated work on means of preventing this
complication At the present time ultraviolet irradiation of plasma s coming
mto general use as a result largely of the report by Blanchard e? al (119)
They lated some with unh plasma the
others with the same plasma irradiated 1n an apparatus of the Habel Sock
nder type In this apparatus the plasma passes slowly 1n a shallow layer
over the mside of a rotating glass tube which has runming lengthwise down
1ts center 2 cold quartz ultraviolet lamp No symptoms were observed 1n
11 subjects recerving irradiated plasma while among 15 given the control ma
tenal three suffered from hepatitis with jaundice and four suffered minor
llness presumptively hepatitis

At the same time Stokes ¢f a} (120) published their results with gamma
globulin used as a prophylactic measure 1n mibitary hospitals on patients
recerving blood or blood products The efficacy of the measure vaned accord
1ng to the batch of gamma globulin (from normal human plasma pools) In
one hospital two 10 cc injections at a 30-day interval appeared to be highly
protective In two others a single 10 cc dose failed to modify the incidence
as compared with a control series There was an increase 1n the length of
the 1ncubation period and there were no deaths as compared with four
deathsin the control senes It has been a general finding that gamma globuhin
18 much less ble for serum hepatitis than other blood prod
ucts Thists perhaps to be ascribed to the concentration of antibody against
serum hepatitts virus

In a paper received just as this review was being closed Henle ef al (121)
report evidence that the virus of infectious hepatitis has been grown in chick
embryos The evidence of muluplication 1s based on the production of an
erythematous skin reaction when amniotic fluids are impected intradermally
in persons who have recovered from infectious hepatitis A laboratory test
for the virus of erther infectious hepatitis or serum hepatitis would be of
nestimable value and 1t 1s to be hoped that this report presages such a
test There are many possibilities of misinterpretation however 1n 1ndirect
tests of this type and further developments should be awaited with reserve
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posstble to sort out one more entity from the group of undiagnosable fevers
It 1s reasonable to expect that the disease will be found 1n all or most regions
where constderable numbers of cattle or goats are kept

The d logical mamf of Q fever 15 the sporadic
appearance of cases without evidence of case to case transmission Occaston
ally however there are epidenic outbreaks such as the one descnibed 1n
Germany by Hem & Germer (111) They observed an tnfluenza like sliness
causing 326 cases in a communty of 700 the great majonty oceurring during
the month of December 1947 There were seven deaths four of them in
old men This may be pared with the e d, among
returning American servicemen descnibed by the U S Respiratory Diseases
Commitssion (1947) This farly clearly was imtiated at the time the unit oc
cupted an open air bivouac 1n southern Italy but ne clue as to the mode of
nfection was obtaned

It may be concluded that there are still some extremely tnteresting as
pects of the ecology of Q fever to be discovered One gets the impression of a
labile microorgamsm 1mtially a typical arthropod borne parasite which
has found 1t possible to adapt 1tself to a vanety of ecological mches The
epidemiology of the human disease vares correspondingly

Tue EncepnaLoMyocarDITIS (EMC) VIRUSES

‘There has been considerable recent interest in a group of viruses mem
bers of w hich were first encountered in the course of studies on the adaptation
of poliomyehtis virus to munne hosts It has been shown by Warren et al
(112) and by Dick (113) that the viruses known as MM Columbna Sl\

and Mengo litts are
closely related and produce essentially stmilar lesions 1 e‘(penmental am
mals In wview of the char occurrence of 1 myocarditis 1n

fected mice and guinea pigs Warren et al have suggested that the viruses
be referred to as the encephalomyocarditis (EMC) group

The present significance of these viruses to human medicine 1s shght
Dick et el (114 115) have described an acute human ifectton (Mengo
encephalitis) occurring in Africa and have 1solated the virus from mosquitoes
caughtin the bush Warren ez al (112) found that a group of sera from Amen
can soldiers in the Philippines who had suffered a muld three day fever
(1n the winter of 1945 to 1946) neutralized EMC virus at sigmificant titer
The natural habitat of the virus 1s uncertain but there 1s increasing evidence
to suggest that 1t may be a mosquito borne parasite of rats probably of more
than one spectes Infection 1n rats 1s wholly subclimical but large amounts
of virus may be present in the tissues [Warren ef al (116)] a arcumstance
suggesting that ammals of thus sort may be 2 natural reseryotr

HErPES SIMPLEX
Anderson & Hamilton (117) have reported an nteresting study of the
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snadence of pnimary herpetic infection 1n an orphanage They found that
all chuldren became infected as judged by the appearance of specific ant
bods about half of them with climecal evidence of stomatitis and the other
half without recogmzed illness Young infants showed maternal antibody
which disappeared at about six months Infection took place between 12
and 22 months of age the 1nsusceptibility under one year being ascnbed to
maternal immunity Hayward (118) has descnibed a complement fixation
test for herpes simplex antibody which gives results in parallel with the
more expensive virus neutralization test

InFecTIOUS HEPATITIS AND SERUM HEPATITIS

The importance of serum hepatitis as a sequel to the admmstration of
blood and blood products has simulated work on means of preventing this
complication At the present ime ultraviolet irradiation of plasma is coming
nto general use as a result largely of the report by Blanchard ef al (119)
They 1 1 some with unheated plasma the
others with the same plasma irradiated 1n an apparatus of the Habel Sock
nder type In this apparatus the plasma passes slowly 1n a shallow layer
over the mside of a rotating glass tube which has runming lengthwise down
1ts center a cold quartz ultraviolet lamp No symptoms were observed in
11 subjects receiving irradiated plasma while among 15 given the control ma
tenal three suffered from hepatitis with jaundice and four suffered minor
ilness presumptively hepatitis

At the same time Stokes ¢f al (120) published their results with gamma
globultn used as a prophylactic measure 1n military hospitals on patients
recetving blood or blood products The efficacy of the measure varied accord
ing to the batch of gamma globulin (from normal human plasma pools) In
one hospital two 10 cc 1njections at a 30-day interval appeared to be highly
protective In two others a single 10 cc dose failed to modify the merdence
as compared with a control series There was an increase 1 the length of
the incubation penod and there were no deaths as compared with four
deathsn the control senes It has been a general finding that gamma globulin
1s much less 1y ble for serum h than other bload prod
ucts Thisis perhaps to be ascribed to the concentration of antibody agatnst
serum hepatitis virus

In a paper recerved just as this review was being closed Henle ezal (121)
report evidence that the virus of infectious hepatitis has been grown 1n chick
embryos The evidence of multiplication 15 based on the production of an
erythematous skin reaction when amniotic fluuds are injected intradermally
in persons who have recovered from infectious hepatitis A laboratory test
for the virus of esther infectious hepatitis or serum hepatitis would be of
inestimable value and 1t 1s to be hoped that this report presages such a
test There are many posstbilities of misinterpretation however in mndirect
tests of this type and further developments should be awaited with reserve
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THEORETICAL AND LABORATORY STUDIES 1 VIROLOGY

Work on the h lutinating activty of and other viruses
1s leading to at least a prelimmary understanding of the process by which
some viruses gan entry to the cell VWork 1s farther advanced with the influ
enza viruses than with other groups and has been recently reviewed by Bur
net (122) and Hirst (123) The virus particles make thetr primary attach
ment to receptor potnts which are posed Iy of poly saccha
nide and which are present in the surface Jayer both of the red cell and of
susceptible cells of the respiratory tract Umon s followed by enzymatic
destruction of the receptor and reliberation of the virus The nature of the
enzyme concerned 1s not fully elucidated but 1t has been shown by Burnet
& Stone (124) that a functionally similar enzyme 1s produced by Vibrio
cholerae This enzyme has been partially punfied by Ada & French (125)
and has proved a valuable reagent for theoretical studies By the adnums
tration of the vibrio enzyme expenmental ammals mice and chick embryos
can be rendered porarily ble to 1nf with virulent virus
Within a day or two the receptors are regenerated and suscepttbility returns
{Stone (126)]

Interference reactions between viruses have been recently reviewed
by Henle (127) Interestin this field 1s growing and 1t ts not improbable that
interpretations or applications in the clmical field will become of importance
The subchnical infection 1s a concept that 1s umversally accepted as neces
sary for the epidemuological understanding of many wvirus diseases The
nature of the process by which a virus infection may be overcome rapidly
and with trivial or no symptoms before the development of antibody 1s
still obscure Research on the nature of mterference may provide a clue to
1ts interpretation To some extent blocking of the receptors at the cell
surface may be concerned but recent work points strongly toward the 1m
portance of Tlul ly concerned with the mults
phcation of virus

Fundamental studies of the nature of the processes by which viruses
multiply within the host cell are furthest advanced 1n the field of bactenal
viruses and a recent essay by Lura (128) should be read by all interested tn
the present status of this topic It 1s now quite certan that the infective
particles which produce such charactenstic images 1n electron micrographs
do not ssimply 1nvade the host bactersal cell muitiply by binary fission with
1n1ts substance and break forth as a fresh brood of virus when the bacterium
lyses A vanety of evidence indicates that on entening the cell the virus
particles break down mnto smaller umts that these enter mto intimate as

with the i{ and h of the cell
and the whole activity of the cell1s diverted to the synthess of virus matenal
Only at a relatively late stage of the process does reconstitution of nfective

fes begin The most stnhing expersmental evidence for this view
ral cell 1s infected

a

virus particl
13 the production of recombmant virus If a single bactes
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with two or more virus pacticles each of which 15 1ndividually charactenzed
by appropnate markers there can be found among the progeny virus
types carrying markers denived from two {or three) different parents

If work completed but not yet published by Burnet & Lind (129) on stmu
lar ph observed with 1nfl viruses 1s 1 these interpre
tations may need to be extended to viruses affecting mammalian cells
The expeniments involved double infections 1n the mouse brain of a neuro
tropic strain of 1nfl virus A and pre stramns of 1nfl
sirus of different serological subtypes By suitable mampulations wirus
strains were obtained 1n which the neurotropic quahity that 1s the ability
to multiply 1n the mouse brain and produce fatal encephahiis was combined
with any of three dnﬂ'erent serological characters The oniginal neurotropic
strain had the serol ter WS the b ncluded several
examples 1n which neurotropism was assoaated with each of MEL Swine 15
and A pnme serological qualities

Closely related in this worh are the recent findings of Schlesinger (130)
on the fate of nonneurotropic influenza viruses injected into the mouse bramn
Briefly his results indicate a single cycle of cell invasion and multiplication
of virus components with hberatlon of what may be called fragmentary
virus ble as | and fixing antigen but not
asinfective virus Pointing 1n the same dlrecuon 1s the finding of Hoyle (131)
and the Henles (132) that anfluenza virus on entening susceptible cells of the
chick embryo becomes undetectable for a peniod and that the first evidence
of the infectious process taking place 1n the cells 1s the appearance of the
soluble fixing antigen Infective virusis iberated at a later stage

It 15 too early to make any dogmatic statement but the whole trend of
opinion 1s strongly against the view that viruses multiply tracellularly by
any type of binary fission If 1t 1s true as Luna suggests that in general
viruses break down into very much smaller particles which as 1t were 1
fect the whole substance of the cell and change the direction of 1ts 5yntheuc
activity we may well be at the b of a il
to the study of cell mechanisms

y new app

At a more 1mmediately practical level of expenimental virology special
reference should be made to a senes of papers summanzed by Fenner (133} 1a
whuch an elaborate study has been made of the experimental disease mouse
pot (ectromelia) This 15 an infection of mice due to @ virus which 1s physt
cally and almost 1nd hable from the viruses of van
ola and vacama The disease 1s an acute and highly infectious one which 1n
many respects is a close anal of human 11 In as 1n the
other exanthemata there 1s very ittle known esther of the process by which
infection 1s iutiated or of the behavior of the virus during the incubation
penod By careful estimation on the virus content of varous organs dunng
the coutse of natural and experimental mousepox Fenner was able to present
for the first time a reasonable account of these happenings in his experimental
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model of an exanthematous disease He showed that starting with a pnmary
Jesion 1n some mildly traumatized skin area there followed in succession
phases of pnmary virenua nfection of the major blood filters of liver and
spleen a secondary virerma from these visceral sites with generalized in
fection of the skin and devel of a g hzed rash anal to that
of smallpox This investigation seems likely to provide the pattern for future
mterpretation of the human diseases It makes 1t particularly desirable that
more should be learned about the site and character of the mitiating infec
tion especially 1n diseases ike mumps and smatipox 1n which the virus 1s
easly susceptible to laboratery study
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DISEASES OF THE GASTROINTESTINAL TRACT*

By herre S Griusov AND Benjasin H Frowe
Depariment of Surgery Duke University School of Medicsne Durkam North Carolina

Recent advances in our knowledge of the nature of diseases of the gastro-
1 tract and 1} t of methods of therapy have oc
curred as a result of diligent work by physiologists pharmacologists pathol
ogists gastroenterologists and surgeons This progress and co-operation was
well evidenced by the chapter wntten by Eusterman & Balfour in Volume 1
of Annual Review of Medscane (146)

Although the present chapter attempts coverage of each field of special
Lnowledge the reader should recogmize that the authors are best informed
with regard to surgery It obviously 1s not possible to hist each reference 1n
the several fields of work norisit possible to select 1n any way references and
quotations according to ment WWith the reader s permussion therefore cer
tain artcles have been arbrtranly chosen for matenal or for quotations
needed to develop the subjects of the chapter while other excellent studtes or
reviews have been omitted An attempt 1s made to use the quoted references

and 1 Yy toward d P and of cur
rent thought on il 1 probl P will cover con
y the 1 d of the tract (esoph

stomach and duodenum jejunum and tleum colon and rectum) and then
the appendages (liver and bihary tract and pancreas)
ESOPHAGUS

Dysphagia may result from functional or hysterical conditions or from
neurological lesions such as bulbar palsy amyotrophic lateral sclerosis with

‘bulbar 1 t infantile p; with bulbar ) and my
asthenia gravis A];o dysphagla may be caused by diverticula bemign stnic
ture 1 (often called card ) hatus herma and

rarely by pressure from extrinsic lestons of the neck and chest or by foreign
bodies Functional disorders are of smportance to this chapter 1n that their
diagnosis must be established only after careful study including repeated
and often h has excluded other
diseases which as with caranoma require prompt and spectfic treatment
Sumilarly neurological lesions are pertinent only 1n differential diagnosts
since treatment 1nvolves neurological methods
Duverticula —Daverticula of the cervical esophagus usually develop from
the posterior wall of the pharynx or occasionally from the left or nght walls
and are called pulsion diverticula As a diverticulum enlarges and descends
mngested foods and hquids are diverted through its opeming 1nto the sac and

Logy T review covess approxmately the period from January 1947 to November

aE
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pressure with filhng intermittently obstructs the adjacent esophagus In
creasing dysphagia and loss of weight indicate surgical intervention Lahey
(1) hasr ded a two stage p d first or superficial
placing of the sac and second removal The first stage temporanly relieves
symptoms but 13 rarely sufficzent alone However, with improvement of

h and lability of newer ch herapeutic agents and antibt
otics Harnington (2) Sweet (3) and most surgeons today prefer a one stage
procedure 1ncluding excision of the diverticulum and primary suture of the
defect Diverticula of the lower esophagus may be of two types traction or
pulsion [Janes (4)] In most patients diverticula of the thoracic esophagus
are asymptomatic or cause mnor discomfort or obstruction Occasionally
however large pulsion diverticula may require suspenston of the sac [Adams
(5)] or removal

Bemgn stricture —Benign stncture of the esophagus usually results from
swallowing of corrosive hiqmds accidentally 1n children or with attempted
smerde 1n adults It may also follow regurgitation of acid digestive juices
from the stomach dunng prolonged vomuting or infrequently may follow
prolonged use of gastric or gastrointestinal suction tubes Congenttal short
ening of the esophagus 1s emphasized by Allison (6) as a common cause of
peptic ulceration and strcture of the lower esophagus When scar tissue
obstructs the lumen producing senous dysphagia bougie ot variou other
esophageal dilators are used 1n the conventional manner and repeated dilata
tions accomplish relief for many patients Some patients however, cannot be
thus treated ly The 1 use of y and retro
grade dilatations for these patients 1s graduaily being replaced by recon
structive procedures with or without rescction of the damaged esophagus
Plastic operations for development of a tube from a cervical esophagostomy
to a gastrostomy using skin of the antenor thoracic wall have been aban
doned as unsatisfactory In this country esophagogastrostomy with resec
tion of the lower theracic esophagus and mobil of the h up
through the diaph an op: 11 fully performed by
Adams & Phemuster (7) for caranoma 1s often employed for strcture
Alison (6) Sweet (8) and many others have used esophagogastrostomy
following resection as a treatment for intractable stncture but there 1s an
associated appreciable operative sk This may run as high as 25 per cent
when mobilization of the stomach to the level of the clavicle or cervical
esophagus 1s attempted Although Rienhoff (9) succeeded 1n transplanting
the jejunum intrathoracically 1n a few patients who had had esophageal
resection this procedure 1s not popular because of the associated great
mortality nsk Probably the safest method of reconstruction of the esopha
gus though currently not popular in this country 18 subcutaneous mabihza
tion of the jejunum atong the chest wall to a previously fashioned cervicat
esophagostomy as reported by Yudin (10}

The concept that stricture of the lower esophagus may be imtiated by
refux of gastnc digestive juices or that if the stncture Were ongnally
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caused by swallowing of acid or alkaline chemicals 1t may be continued by
this reflux process has led to two recent developments directed toward re
duction of gastric acidity Wangensteen & Leven (11} performed conven
tional gastnc resection removing the pylorus and the distal three {ourths of
the stomach 1n six patients with esophageal stncture and had satisfactory
results Grimson ef al (12) reported the use of vagotomy and gastrojejunos
tomy 1n two patrents with ulcer and associated obstruction of the lower
esophagus and 1n one patient with stricture and esophagitis Satisfactory
relief of symptoms and opering of the area of the stricture followed either
type of It seems probable that gast should be part
of either operation since each procedure includes division of the vagus
nerves which often causes dysfunction of the denervated pylorus with gastne
retention and upward regurgitation of gastnc juices Additional evidence
favoning use of resection or of vagotomy 1n patients with strictures of the
lower esophagus 1s afforded by the experiments of Topete et al (13) which
1

demonstrate 1n dogs that gast: h without vagi
15 f) ly followed by h ulcer and stncture and that these
compheations do not occur when t 18 perf d with

vagotomy Additional evidence 1s included in the studies of Ripley efal (14)
who produced esophageal stricture in dogs and then performed extensive
resections of the stomach following which the course of the stricture was
favorably modified

Currently we have been using Banthine in heu of surgery for certain
patients with esophageal stricture and have had encouraging results In view
of the evidence that peptic digestive juices can cause or aggravate lower
esophageal stricture 1t does seem 1indicated that conventional antacid and
dietary medical management plus the use of an anticholmergre drug would
be of primary importance in treatment of these lesions

C 1

t of of the h de
pends upon early recognrtion and prompt surgical intervention Roentgen
ologic findings can usually be

copy and biopsy Use of radium or roentgen ray therapy 1s generally con
sidered 1 [o} are of the thoracic esophagus

leaving cervical ) and abd as performed
by Torek (15) or resection of the lower esophagus and often of the middle
or mud and upper thoracic h y by b

gastrostomy [Adams & Phemtster (7)] Advantages of the Torek procedure
are low operative nsk and the facility with which lesions of the mid and up
per thoracic esophagus can be removed Disadvantages are difficulties 1n the
use of the gastrostomy by some patients since dysfunction of the pylonic
sphincter resulting from the associated vagotomy may cause gastnc reten
tion leak of gastric jusce around the gastrostomy tube and even gastritis
with bleeding unless a secondary gastroenterostomy 1s added Also a small
dressing must be worn over the y Opeming of
continuty between the pharynx and the intestinal tract requires recon
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struction of an esophagus as described above under stricture This 1s only
done at such a time as the patient may have survived the likelthood of 1m
mediate recurrence of tumor

Advantages of the resection and pnimary esophagogastrostomy are that
the patient may swallow soon after operation Nevertheless these patients
also have retention occasionally (because of the associated vagotomy) and
bleeding infrequently Disadvantages of with )
center largely around the increased magmtude of this operation the nisk of
leak at the anastomosts site the increased operative mortality rate and
hmited excsion of the tumor since often there 1s a narrow margin between
the available site for transection of the esophagus and the location of the
tumor Five year survnvals after either operation are infrequent for most
patients have extension of the tumor at the time of operation and develop
recurrence afterward The reviewers are among the few surgeons who now
prefer the Torek procedure for carcinoma of the mid and upper thoracic
esophagus Sweet (16) Garlock (17) and many others prefer resection and
high mobihzation of the h with h ostomy for lesions 1n
this area All are 1n agreement that the operation of Adams & Phermster (7)
1s preferable for lesions of the lower third of the esophagus

Achalasta —Dysf of the sph between the h and the
stomach or of the sphincter and a short segment of the lower esophagus
causes dysphagta and enlargement of the thoracic esophagus (megaesopha
gus) or enlargement with lengthening and lkinking (dohchoesophagus)
Wolf & Almy (18) Alvarez (19) and many other authors term this condttion
cardiospasm Nevertheless they describe dysfunction of perstalsis in the
lower segment and Alvarez in particular emphasizes absence of ganglion
cells at the point of apparent obstruction The reviewers prefer the term
achalasta which evidently was onginated in Guy s Hospital 1n London
around 1913 when Hurst (20) demonstrated that a rubber tube filled with
mercury could be dropped through the esophagus into the stomach and
withdrawn without meeting spasm or other appreciable resistance Other
evidence against spasm of the sphincter as a cause of this condition has been
presented [Grimson ef al (21)] The reviewers also attributed the enlarge
ment of the esophagus above the pornt of dysfunction to dilatation by food
retained because of obstruction since frequently the dilated portion of the
esophagus gradually resumes normal size during the first year or two after
an h rostomy which affords adeq d Alvarez (19) has
reviened the evidence favoring partial or complete destruction of the my
enteric plexus and he and Wolf (18) have outlined the subsidiary importance
of emotional factors

Medical management consists of advice with regard to rest and relaxation
and use of sedatives Alternately tried are parasympathonumetic and para
sympatholy tic agents Dilatation of the cardiac sphincter m;k:wer esophagus

1 1 devices a p dure 11; by Plummer

mmonly employed and frequently affords ntervals of improve
essive dysphagia and dilata

by
(22) 1s co
ment Many patients however expenence progre
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tion of the esophagus and because of progressive loss of weight or develop
ment of esophagitis with bleeding require surgery Of theseveral operations
designed to drain the esophagus the procedure of Grondahl (23) tran ab
dominal h using a tech simtlar to that of the Fin
ney g duod 15 most fi 1y employed 1n this country
Reltef of symptoms 1s usually achieved However late after operation many
patients develop esophagitis stricture or ulcer For the reasons described in
the preceding paragraph on stricture we have now combened cardioplasty
d

with an tn three patients and Adams (13)
has performed this operation 1n another Wangensteen (24) has performed
h ostomy  foll of the lower esophagus and

sphincter and the upper stomach 1n five patients and reports good results
This operation also includes division of the vagus nerves at the time of

p It seems app: that achal, patients formerly
treated by h without vage y or or now
treated by this py dure should recerve e medical

directed toward reduction of acidity of their gastric juice

Hiatus herma —Hermation of a portion of the fundus of the stomach up
through the hiatus of the diaphragm whether or not associated with a con
gemitally short esophagus can cause dysphagia sensations of substernal
pressure particularly when bending or stooping and epigastric distress Dif
ferential diagnosis should exclude coronary heart disease peptic ulcer and
cholecystitis Richards & Crockett (25) summanze expenences 1n 24 typical
cases and Brick (26) reports on 308 cases each series being collected within
a two year period Master ¢f al (27) made an mtensive review of the cardiac
status 1n 57 consecutive patients and also carefully reviewed the literature
They state that 15 of these patients had purely gastrointestinal symptoms
29 both and cardiac 3 only cardiac complaints
and 10 symptoms attributable to anemia secondary to hemorrhage They
emphasize that htatus hernia and coronary artery disease may coeust

Vincent (28) studied 21 patients with the paraesophageal ty pe of herma
110 with congemtal shortening of the esophagus and 16 with a short
esophagus and a portion of the stomach above the diaphragm but with
stcture between the esophagus and the herniated stomach They state that

of these di 1s not infreq;

A roentgenologic diagnosts of hatus herma 1s often made 1n patients who
describe no symptoms Frequently however the herma has produced symp
toms In this event medical therapy usually consists of recommending an
uleer type of diet use of antacids prescription of antispasmodic or atropine
senes drugs and reductian of werght for those patients who are obese Use of
8 diethylaminoethylxanthene 9 carboxylate methobromide (Banthing) 1n
1wo patients in our series has reheved symptoms Occasionally surgery may
b ary The older op was transabdormnal repair Lately a
acie supradiaphragmatic approach has been preferred by many
sutgeons In view of the not infrequent recurrence of hermation following
esther dure we prefer a h h with an din

e
transthor:
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asion through the diaphragm so that reparr can be both infradiaphragmatic
and supradiaphragmatic For older patients or those with cardiac or other
diseases which preclude major operation Morton (29) 1s usually credited
with introduction of 2 simpler procedure the crushing or division of the left
phrenic nerve This may afford complete or partral relief It 1s our hope that
the number of patients requining surgery for hiatus herma will be reduced as
Banthine or other antich gic drugs may d h gastnic and
motility and thus lessen peptic digestion of the intrathoracic stomach and
the lower esophagus

Varices of the lower esophagus will not be discussed 1n this section since
they are part of the problem of portal hypertension and cirrhosis to be dis
cussed under liver

STOMACH AND DUODENUM
ULCERATIVE DISEASES

Diseases of the stomach and duodenum have been the subject of many
excellent studies and reports during the last few years In general the re
ports deal with peptic ulcer or related conditions which will now be discussed
and with neoplastic diseases which will be discussed subsequently

Gastric ulcer differs from duodenal ulcer primanly tn respect to its

d to be d with mal or possibly to eventually develop
\| d 10n Lahey (30) r ds that a d of gastnc
ulcer warrants subtotal or total gast: y Most gast ologists and

surgeons however recogmze that healing of gastric ulcer can be achreved
1in some patients and recommend tnal of medtcal management Dragstedt
et al (31) and Lyons & Grimson (32) recommend that although readily re
sectable intractable ulcer of the antrum or mmd portton of the stomach should
be removed by subtotal gastric resection relatively inaccessible juxta |
esophageal ulcer should be treated by vagi y with
thus reserving total gastrectomy or radical tumor operation for those pa
tients with juxta esophageal lestons whick faid to heal during a few months
and apparently are malignant Similarly resection of the distal half or three
quarters of the stomach without removal of the juxta esophageal gastric
ulcer has been recommended by Colp & Druckerman (33) With the excep
tion of the nisk of malignancy there seems little need to differentiate gastnc
ulcer from esophageal ulcer jejunal uicer following gastroenterostomy or
resection and duodenal ulcer A dingly for the der of this review
and for convemence of the reader ulcers of these four vaneties will be
grouped under the general term peptic ulcer

Etwology of peptic ulcer —Although the etiology of peptic ulcer 1s com
monly considered unknown many believe that the marn factors are known
and rather well understood The reader 1s referred to the excellent review by
Mayo (34) for detaled discussion and tibliography In general gastnc
hypermotility and hyperacidity are constdered the two mamn factors causing
ulcer Secondary factors however may be important Meyer ef al (35) sug
gest thatincrease n amount or actrvity of the mucolytic enzyme [ysozyme
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may play 2 role 1n the pathogenesis of ulcer Waolf (36) emphasizes hyperemia
or turgescence of the gastric mucosa as a factor fasorng development of
ulcer He states that this occurs as a psychosomatic process duning conditions
such as repressed anger or rage and 1s mediated through the vagus nerves
Other vasomotor abnormalities such as spasm artertosclerosis thrombosis
or embolism of vessels at the ulcer site are thought important as a result of

autopsy studies of multiple acute ul occusnng 1n bund pa
tients Baronofsky & Wangensteen (37) produced ulcer expenmentally by
the of small of fat § or some

other bactenia reaching the area of ulceration with swallowed food or as a
mycotic embolus were thought 1mportant by Rosenow (38)

Undoubtedly acute ulcers may anse from vanous causes Occasionally
they may effect sudden perf or b h Many indivadual
senbe ulcer like symptoms for a few days or weeks and then expenience
relief with or without medical diagnosis and advice Others have occastonal
recurrences and greater difficulty requinng medical management Still others
have frequent r and at times ble symptoms

‘The main clinical problem 1n ulcer 1s the cause of frequent recurrences or
of intractability Levin and co workers {39) determined that the average
volume of secretions during the 12 might hours was 581 e 1n normal subjects
and 1 004 cc 1n patients with duodenal ulcer Peristalsis was often hyperac
tive 1n ulcer patients preceding vagotomy [Grimson ef a] (40)] Hyper
acidity and hypermotility not only are present before the development of
uleer but also persist during the intervals of quiescence between recurrences
Thus persistance of hyperaadity 2nd hypermotiity 18 commonly considered
an important \: factor ble for of ulcer or de
velopment of intractability However chinical experiences with vagotomy
(40) and with Banthine (41) have led the reviewers to believe that develop
ment of obstruction by scar tissue or by abnormal function of the ejection
cycle of the pylorus and spt may be an 1mpor h factor
contnbuting toward chromcity of ulcer 1n some patients

The roles which the humoral mechamsm of the antrum of the stomach
gastnn and the neurogemc mechamsm vagus play separately or co
operatively 1n the development of ulcer have been well demonstrated by
Dragstedt and assocates (42) during a senies of experiments studying acidity
i dogs Results indicate that the vagus is important Wangensteen (43)
emphasizes the chemical aspects of ulcer and he and his as omiates have per
formed many expeniments induang ulcer by 1njecting hustanune 1n beeswax
1nto dogs As a result of studies by these and many other investigators and as
a result of clinical observation and testing of patents 1t 1s evident that
humoral and neurogemic mechamsms causing hypermotihty and hyper
acidity are each inportant

Medical management of peptic ulcer —Since the days of the Sippy diet
medical mapagement of patients with peptic ulcer has been directed toward
neutralization of acd by the use of powders gels resins etc and by the use
of frequent feedings of neutralizing foods Atropine and drugs of the atropine




32 GRIMSON AND FLOWE

series have been employed for reduction of acidity or spasm though effects
are Also psych factors have been considered and rest
and rel ded Gast 1 attribute various empha
ses to each of the above factors The greatest change 1n the medical manage
ment of ulcer during the last year seems to have been 1n the field of pharma
cology Most physictans currently are using Banthme as a supplement to
diet antacids and a general rest program or occasionally 1n leu of this
medical program

Banthine 1s a curare form drug with a marked and long lasting anticholin
ergic property The drug in small doses 50 to 100 mg  selectively blocks the
parasympathetic nervous system Hambourger et ol (44) have recently re
viewed 1ts pharmacology Moderately large doses block the autonomc gan
gha and apparently the ganglia of the myenteric plexus After completing
studies in dogs 1t was the privilege of Chittum et ol (45) 1n January of
1949 to first test Banthine 1n human patients They observed [Longino et
al (46)] conststent reduction of motlity and usually 2 decrease 1n volume
and acdity of gastric foll, g P ! or oral ad on
of the drug and they compared [Lyons et al (47)] the secretory and motor
effects of Banthine with those of dibutylurethane of dimethylethylam
monium sulfate (Dibutoline) and atropine and also studied the change i
the secretory response to insulin induced hypoglycerma Banthine given
parenterally reduced acidity more consistently and for longer penods of
tume than did Dibutoline or atropine Reduction of motility oceurred regu
larly with Banthine and Dibutoline and less consistently with atroptne
Reduction of actdity and motility following Banthine given parenterally
lasted 2} to 4% hr When given orally Dibutoline was ineffective and atro
pine poorly effecttve but Banthine was as effective as it has been when given
parenterally Banthine in amounts of 200 mg given 1 hr before intravenous
admnstration of 20 units of insulin prevented hypersecretiont dunng the
hour of hypoglycemta in most patients though hypersecretion occurred 1n
some duning the second hour after 1nsulin and the third hour after Banthine
In an occasional patient Banthine pi d the hyp P
to insulin induced hypoglycema duning an entire four hour peniod of obser
vation In March of 1949 the treatment of ulcer patients with Banthine was
jmtiated [Grimson ef al (48)] Results were most encouraging

Surgical management of peptic ulcer —The conventional ndications for
use of surgery n patients with ulcer resistant to medical treatment have
been suspicion of malignancy as with gastnc ulcer occurrence of ane or
more massive hemorrhages development of obstructron and persistence of
pan or inability to tollow a regular diet or medical program Emergency
surgery 15 indicated for acute perforation and also for some patients with
exsangunating hemorrhage after 1t has been determined that bleeding will
1ot stop with conservative treatment There seems to be general agreement
among surgeons that persistent gastnc ulcer 1f located 1 the distal two
thurds of the stomach and readily accessible should be treated by subtotal

ction because of fisk of malignancy
ho have had one or more massive hemorrhages

Tese
Operation for patients w!
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from duodenal ulcer may be either with or
subtotal gastnc resection Reports by Lahey (30) and others indicate thac
recurrence of bleeding 1n these patients when treated by resection 1s high
whereas reports by Dragstedt ef al {49) Gnmson etal (40) and Cnle et al
(50) demonstrate that massive b 2 after and
gastroenterostomy rarely occurs Accordingly st would seem to be logical
that regardless of any preference of one or the other operative procedure pa
tients who have had repeated hemorrhages should be treated by vagotomy
and gastroenterostomy For patients with persistent obstruction or patn and
for those having 1ncapacitating symptoms because of 1nability to follow a
regular diet and medical program most surgeons [Glenn & Harnison (51)]
still continue using subtotal gastnic resection though a growing minonty of
surgeons expenenced 1n use of vag y with g y and with
of the Uy bl s:de effects of denervation
prefer this procedure Lyons & Gnmson (32) sfter companng results in a
contemporary five year senies of 132 resections and 135 vagotomes found
that mortahity rate and inaidence of recurrence of ulcer was higher following
resection than foll g y with and that in
adence of satisfactory results as well as inaidence of disappanting results
were approximately equal mn the two groups It was recommended that re
gardless of preference surgeons might employ vagotomy and gastroenteros
tomy rather than when d or ext 1y scarred duod
ulcers were {ound at operation for 1t was under these ciccumstances that at
tempts to remove or exclude the ulcer were followed by a high incidence of
operative complications Because of the not infrequent occurrence of side
effects or d results foll g erther resection or and
tomy the are d [Gnmson Lyons & Flowe

(41)] that prelimnary results of use of Banthine in lieu of surgerv in 62
patients meeting indication for operation suggest that the number of patients
requiring surgery may be reduced Only 10 of these patients have as yet re
quured operation and each of the 10 had marked obstruction

Emergency surgery for acute perforation of 2 peptic ulcer usually con
sists of closure by simple suture Risk of operation 1s low 1f diagnosis and
treatment are executed during the first few hours [Mayo & Fitchett (52)]
There 15 as yet vanation of opinion concerning the ttme when emergency
surgery should be performed for exsanguinating hemorrhage though as de
seribed by Gardner & Hart (53) the operation used should be subtotal gas
trectomy with removal of the ulcer or control of the bleeding point Stewart
etal (54) are among those who favor early gastnc resection for acute massive
hemorrhage whereas Bowers & Rossett (55) are among those who favor
conservatism

Moore et al (56) have reviewed the follow up course of 1080 patients
with peptic ulcer treated enher medlcally or surgcally between 1942 and
1946 and they conclude that | surgery only half as
many patients have had unsauslactor; results with regard to symptoms and
rehabilitation as occurred among those managed without operation

As one studies the results of medical or surgical management of peptic
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ulcer one 1s 1mpressed not only by the high tneidence of good results but also
by the relatively high incidence of disappornting results It seems obvious
that smprovement of methods of treatment 1s necessary One 1mprovement
would be early and continuous use of 2 sumple therapeutic program which
patients can and will follow This could prevent development of obstruction
by scar tissue or of other complications which would lead to surgery The
continuing program should control hypermotility and hyperacidity dunng
the mght hours as well as duning the day It1s hoped that the development
and use of Banthine or of other new selectively acting anticholinergic or
parasympathoelytic drugs may aid toward the development of such a pro
gram and that patients with ulcer may more frequently be spared the occur
rence of complications

NEeoprLasTIC DISEASES OF THE STOMACH

Of the bemgn and mal lesions g 1n the
15 by far the most common Cause of carcinoma or of other neoplasms s not
defimtely known Successful treatment of tumors of the stomach depends
upon early diagnosis and operation Symptoms are vanable and unfortu
nately many malignant lesions are 1noperable when a patient first presents
himself for Cancer are d routine
ray surveys to determine whether a significant number of lesions can be de
tected to warrant routrne diagnostic studies Also physicians are emphasiz
1ng that careful prophylactic care should be used 1a treatment of lesions such
as gastric polyp or gastric ulcer which are associated with some rsk of ma
hgnancy Certainly careful attention to patients with symptoms of upper
abdominal discomfort loss of weight or anema is indicated and this with
use of radiographic techmques or gastroscopy when indicated 1s presently
the most important approach to early diagnosts and treatment

Carcinoma of the stomack —Two new approaches to the diagnosis of

of the h are under One deals with Papam

colaou cytologic techniques apphed to gastric washings Ulfelder e al (57)
Swarts et al (58) and others indicate that this method 1s helpful when the
cytologic diagnosts 1s positive but 1s of little value when 1t 1s negative The
other method of d deals with of potential difference
across the human gastric membranes [Goodman (59) Sawyer e? al (60) and
Ravin efal (61)] Acharactenstic alteration of the normal response to stumult
such as a test meal occurs as judged by of el m
85 per cent or more of the patients with malignant lestons

Operations for carcinoma of the stomach vary from subtotal resection to
total gastrectomy and frequently include removal of the omentum and of all
accessible nodes Invasion into adjacent viscera such as pancreas hver and
colon may of to include parts of these organs
and if necessary the spleen Resection of carcinoma of the upper stommachis
often accomplished through a transthoracic approach or through a thoraco
abdomnal incision Lahey & Marshall (62) Wangensteen {63) and many

others have contnibuted tech which use of to

W
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clude patients formerly dered ble and of surgery for
less advanced lesions 1n the hope of increasing the percentage of five year
survivals Also more and more frequently secondarv operations for resec
tion of localized areas of recurrence are undertaken Though the percentage
of patients surviving five years or more after resection of carcinoma has
slowly increased the unfortunate fact remains that whichever statistics are
constdered more than three quarters of the patients with carcinoma of the
stomach dee of the disease

Sarcoma of the stomach —Thompson & Oyster (64) 1n an excellent review
of gastric neoplasms other than carcinoma  describe the inadence of sar
coma as ranging from 1 to 2 per cent of all tumors of the stomach Most fre
quent are the lymphosarcomas and less frequent the fibrosarcomas and
myosarcomas Treatment 1s surgical removal Irradiation may be employed
as 2 treatment for selected patients if the lesion cannot be removed 1t may
be used as an adjunct to surgery and it 1s particularly effective tn aiding
controf of lymphosarcoma

Benign lesions of the stomach —Thompson & Oyster (64) quote varying
madences of oceurrence of benign lestons different authors describing oc
currence 1n less than 1 per cent or as much as 23 2 per cent The reports
describing the lowest incidence are based on routine necropsy observations
and those descnibing the highest are based upon matenal collected by surgs
cal pathologists Eliason & Wright (65) and Minnes & Geschickter (66) have
each collected large groups of bemgn tumors Approximately half of the be
nign lesions are leiomyomas Next in instance are polyps neurofibromas
papillomas and adenomas Fibromas and lipomas constitute about 5 per
cent of the tumors and occurrence of polyposis is less than 2 per cent Other
mesenchymal and endothelial lesions occur inirequently as do cysts Of these
lesions the epithehal group including polyps are of greatest concern as posst
ble to mal Small bemgn tumors
during operation often turn out to be areas of aberrant pancreas rather than
true neoplasms

NEeorLasTic DISEASES OF THE DUoODENUM

Neopl! of the duod are rel ly rare For 1 purposes
the bility of can be d from the differential diagnosis
1n patients with duodenal ulcer Ewing (67) quotes authors isting the ina
dence of carcinoma of the entire duodenum as only 4 per cent of all 1ntestinal
caranomas Carcinomas reported rarely followed duodenal ulcer occaston
ally occurred 1n the third portion of the duodenum and tore commonly
occurred 1n the second portion of the duodenum and 1n or about the bilias
papilla Neopl of the duod other than oceurinf) i
They are simular in type to those occurning elsewhere 1n the small intestine

Lesions of the biliary papilla are often readily recogmzable roentgeno
logeally as filhog defects and when diagnosed dunng operation as malig
nant are best treated by pancreaticoduodenectomy When bemgn these
lestons may be excised locally reimplanting the biliary and pancreatic ducts
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ufcer one s impressed not only by the high ineidence of good results but also
by the refatively high mnadence of disappoisting resulty It seems sbvious
that tmprovement of methods of treatment 1s necessary One improvement
would be early and conutauous use of a ssmple therapeutic program which
patients can and will follon  This could prevent development of obstruction
by scar tissue or of other complications which would lead to surgery The
contintung program should control hypermotlity and hyperacdity dunsg
the night hours as well as dunng the day It1s hoped that the development
and use of Banthine or of other new ly acung hohnerge or
parasympatholytic drugs may aid tovard the deselopment of such a pro
gram and that patients with ulcer may more frequently be spared the occur
rence of comphcations

NEOPLASTIC DISEASES OF THE STOMACH
4

Of the berugn and makhignant lesions 1 the
1s by far the most Cause of or of other 1 1m0t
definitely known Successful treatment of tumors of the stomach depends
upon early diagnosis and operation Symptoms are vanable and unfortu
nately many malignant lesions are moperable when a patient first presents
himself for Cancer are d mutine roentgen
ray surveys to determine whether a sigmficant number of lesions can be de
tected to warrant routine diagnostic studies Also physictans are emphauz
g that careful prophylactic care should be used 1n treatment of lestons such
as gastric polyp er gastnic nleer which are assovrated with some risk of ma
frgnancy Certamly careful attention to patients with symptoms of upper
abdominal discomfort Joss of weight or anemsa is mndicated and this with
use of radwographic techmques or gastroscopy when indicated 1s presently

the most tmportant app. h to early d and
Carcintoma of the stomach——Two tew approaches to the diagnosts of
[ of the h are under ton One deals with Papam

colaou ¢y tologic techstiques applied to gastne wastuags Ulfstder ef of (57)
Suarts ¢t al {58) and others mdicate that this method is helpful when the
eytologic diagnosis 15 posstave but 1s of little value when 1t 1s negative The
other method of & deals with t of p § difference
across the human gastnc membranes [Goedman (39) Sawyer etal {60) and
Ravinetal {61)] Acharactenstic alteration of the normal response 10 stimuk

such as a test meal occurs as yudged by of elect i
85 per cent ot more of the patients with mahgnant lesions
Op for 12 of the 4 vary from subtotal resection to

total gastrectomy and frequently include removal of the omentum and of all
accessible nodes Invasion 1nte adjacent viscera such as pancreas hiver and
clon may necessitate extension of operation to include parts of these organs
and 3f necessary the spleen Resection of careaoma of the upper stomach 18
often accomphshed through a traasthorace approach or through a thorato
abdominal miaston Labey & Marshall (62) Wangensteen (63) and many
others have buted tech which f: use of toan
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Divertscula of the stomach —Thun walled diverticula ansing from the fun

dus of the stomach near the h hiatus an
though rare d may ble those of peptic ulcer
Walters (73) d: clinical and l aspects 1n five patients

The reviewers single patient with this lesion has been completely relieved
of typical ulcer symptoms following excision of the diverticulum and repair
At operation no associated ulcer was found

Dvertscula of the duodenum —Diverticula of the duodenum usually oceur
10 1ts second or third portion and are relatively easily and frequently diag
nosed roentgenologically Often their presence 1s detected inaidental to roent
gen ray study in patients with duodenal ulcer At other umes they are de
tected during routine gastroimntestinal examinations In either event the
diverticula themselves seldom produce symptoms and seldom need be re
moved A recent report by Dunstan et al (74) presents observations com
parable to those 1n numerous other reports Of their 32 patients 4 had
complications requining surgery It s of interest that incidental findings at
operation were lelom)yosarcoma in one pattent lelomyoma in another and
an ulcer in the diverticulum tn a third Surgical repair when necessary should
be carried out with great care that injury to the common bile duct be
avoided for this duct may be closely incorporated in the wall of the sac,

JEJUNUM AND ILEUM

The jejunum and 1leum are a most important part of the gastromntestinal
tract since extensive damage by disease or removal by surpery creates a
serious nutritional problem Also the small intestine may be responsnble for
a vanety of otherwise 1 d visceral pain bl of
abnormalities or diseases 1s aided by use of roentgenologic techniques which
record the transit time of barium as well as outhning caliber and mucosal
pattern Methods of intubation of the jejunum and ileum using long suction
tubes [Miller & Abbott (75)] or multsple balloons [Chapman et al (76)] have
further aided study

Enteritis —Regional ententis involves one or more areas of the small in
testine and terminal tlettis involves the terminal ileurn and occasionallv ex
tends into the cecum Etiology of erther condition 1s as yet unknown Prog
nosisis often serious huefer Marshall & Brolsma (77) Hawthorne & Frobese
(78) and Chess et al (79) have d exptriences rep; of
current thought Acute enteriis may produce signs of an acute abdomen
leading to exploration It 15 generally recommended that acutely inflamed
segments thus encountered be not resected Chromc terminal entertis how
ever may require surgery because of discomfort diarrhea weight loss or
the occurrence of obstruction and fistulae Usnal treatment s exclusion 1
preference to the older practice of resection because the tisk of operation with
exclusion 1s low and some have stated that recurrence 1s less frequent Re
ponal ententis may be treated by resection of the tnvolved segments by
enteroenterostomy around the involved segments or as 1s the reviewers
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MISCELLANEOUS DISEASES OF THE STOMACH AND DUODENUM

Prolapse of gastric mucosa —Hermation of redundant rugal folds of gas
trie mucosa through the pylonc sph 18 berng r d with g
frequency and can cause pain vomuting and hemarrhage Ferguson (68
suggests that the etiologic factor 1s basically tnflammatory leading to hyper
trophy and then to prolapse Zacho (69) emphasizes that prolapse may be
due to a pedunculated tumor and states that prior to 1945 only 23 cases had
been reported 1n which the condition was caused solely by redundance and
laxness of the mucasa of the pyloric regron Bralow et al (70) report co

nce of duodenal ulcer and I n three patients Although duo
denal ulcer 1s rarely associated with prolapse the occusrence of ulcer hke
symptoms 1s frequent

Most patients respond to conventional ulcer management and the re
viewers have one patient with a large prolapse and with pam ntractable to

1 medical who has been letely relieved by con
tipuing use of Banthine Patients have been treated surgically using pyloro
plasty to open the pylonc sphiacter One of these patients two years after
reltel by pyloroplasty developed ulcer Iike symptoms requiring temporary
use of Banthine Although result of pyloroplasty in others has been satis
factory the reviewers questzon whether this operation will be the procedure
of choice as further expersences accumulate Certatnly 1t 1s evident that
careful study by roentgenologists has discovered this condition 1n many pa
tients who otherwise would have been considered as having a functional dis
tress problem

Chromic gastritss —Chronic gastniis remains a disease of undetermmned
etiwlogy Findley and assoctates (71) studied 50 patients with atrophy of the
gastric mucosa 50 with superficial gastritis 50 with hypertrophre gastritis
and 100 with apparently normal gastrsic mucosa They described the pre
dornant complaat of the gastritis patients as epigastnie pain which con
tinued with little yanation and with no defimite relationship to the taking of
meals Milder distress when present had no charactenstic pattern Hista
mune tests produced the smallest amounts of acid 1n the group with mucosal
atrophy and a somewhat higher amount among patients with superfical
gastntis Responses in patients with hy pertrophic gastritis more closely ap
proxumated those tn the control group Histamine anacidity occurred fre
quently among the group with atrophic gastnitis and not nfrequently among
the patients with superficial gastritis Even 1 those with hy pertrophic gas
trtis the madence of anacidity was more frequent than among the controls

Miller et al (72) used various chemcal and phystcal agents to damage
explanted fundic mucosa of dogs and they demonstrated progressive re
generation of mucosa and gradual return of function Treatment of patients
with gastritis remains an individual problem but lumutation of diet 1s em
phasized and has been reported to be of benefit 1n patients with superficial
gastnitis and those with hypertrophic gastritis Benefit also occurs with use
of the new holinergic drug b described above
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mortality rate has improved only slightly over the years despite advances in
therapeutic methods

Neoplasms of the small sntesiine —Brown & Nalefsh (85) state that ap
proximately 300 proven cases of carcinoma of the small bowel are all that
had beeq repotted by 1950 In their expentence carcinoma of the small bowel
did not produce any charactenstic chnical symptoms and they believe that
diagnosts 1n the early stages must be made by exclusion Sarcomas are some
what less frequent than carcinomas Treatment 1s removal if the diagnoss 15
suspected or 138 made durning exploratory operation Alse any of the other
malignancees related to the structures of the gut and its nerves and blood
vessels may occur in the small intestine Certain developmental faults may
gwve nise to duplication of the gut and formation of enteric cysts

COLON AND RECTUM

The Lterature on colon and rectum 1s volurminous Diseases and tumors
compnse a major part of the field of gastroenterology and surgery Com
ments on the several aspects of diseases of the colon and rectum will be

ly brief and ack led by ref few

INFLAMMATORY DISEASES OF THE COLON AND RECTUM

Ulcerative colttss —Nonspecific ulcerative colitis remains a sertous chnical
problem 1n spite of many new methods of therapy That emotional tension
can adversely affect function of the colon 1s generally accepted and has been
confirmed by Almy et al (86) as a result of kymographic studies of motility
of the sigmoid Mahoney ef al (87) state that patients suffering with ulcera
tive colits are complex neurotcs but that none of the persorality traits ob
served are specific for the disease Wener & Polonsky (88) are of the opinion
that hyperemia engorgement edema and trauma from vigorous contrac
tions of the colon resulting from emotional stress may be important factors
in the pathogenesis of human ulcerative colitis Ewidently sympathetic

hy or mixed may occur

It 13 evrdent that therapy should include attention to emotional problems
and some effort toward blocking of the efferent pathways of the autonome
nervous system Studies of the action of Banthine on the colon by kern &
Almy (89) indicate that the drug reduces or abolishes colomic activity and
decreases or blocks the gastrocofic reflex occurring with mgestion of 200 cc of
mitk Banthine has been used for patients with ulcerative colitis but results
have only occasionally been encouraging Denms ¢f al (90) recogmizing that
parasympathetic impulses through the vagus probably reach only the nght
colon nevertheless performed vagotomy 1n patients with ulcerative colitis
and noticed some benefit They considered the mechamsm mvolved as un
settled and suggested reduction 1n tone of the colon interruption of gastro
colic reflex decrease 1n the intestinal yuices delay of transit of food with
slow emptying of the stomach or possibly change 1n lysozyme activity as
explanations for benefit

Much work has been done 1 bacteriology of ulcerative colitis and use of
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preference by exclusion using the Roux techmque and leaving the involved
segment with 1ts proximal end closed Careful attention must be pad to
preserving as much as posstble of the intestine for radical resection does
not reduce rate of recurrences Also extension of the disease and need for
subsequent operation combine in some patients to shorten the gut and de
crease tts function until sertous malnutntion occurs hiefer Marshall &
Brolsma (77) d medical for patients with localized
disease of short duration and for those with uncomplicated but widespread
disease involving so much of the intestine that removal would seriously 1m
pair absorption Medical management 1s nonspecific and includes rest sup
portive nutrition correction of anerma and hypoprotenemia use of drugs
to decrease intestinal activity and use of chemotherapy or antibiotics to cont
trol infection

Duverhicula —Diverticula of the small intesine may be single but are
usually multiple Occasionally these may become inflamed producing di
verticulitis [Fox et al (80)] Other symptoms are bleeding pain or obstruc
tion One or a few diverticula can be readily removed surgically Multiple
drverticula offer a more difficult problem Fiske & Asher (81) report a patient
with multiple diverticula of the stomach duodenum jejunum ileum
bladder and urethra

Meckel s divertsculum —The presence of a congenttal Meckel s diverticu
lum 1s suspected 1n any patient with unexplained gastrointestinal bleeding
obstruction or peritoneal irritation Owen & Finney (82) descnbe expen
ences with 143 patients in whom the diagnosis of Meckel s drverticulum was
venfied Gastric mucosa was present in 33 duodenal mucosa tn 3 pancreatic
tissue1n 2 and colonic mucosain 1 In 16 pattents an ulcer was found There
were 11 instances of perforation Passage of fresh blood by rectum was the
most ymp! Not ly a Meckel s diverticulum 1s as
sociated with adhesions or bands producing obstruction of loops of adjacent
bowel Disease of Meckel s ditverticulum indicates its removal

Obstruction —The devel of b 3 p hods for
treating obstruction of the small intestine caused by multiple adhesions has
been previously reviewed [Grimson & Hodge (83)] Single or repeated ept
sodes of obstruction caused by an inflammatory process or by adhesions can
usually be treated by suction decompression without surgery providing
of an acute abd t 1 of gut do not occur

ymp
and providing a probable d of adt as a cause of obstruction
can be made It 1s conventional practice to defer surgery only 48 br dunng
tnial of intubation d £ or stmple enteros

tomy 1f relief 1 not obtained during this time
Obstruction of the small intestine other than that caused by adhesive or
Ty pro 1s usually d with signs of an acute abdomen
and nsk of strangulation of bowel Surgical attention should be prompt
Coller & Buxton (84) review expenences with 198 cases and emphasize nsk
of delay of operation They recommend use of suction and correction of de
hydration and shock as smportant adjuncts to surgery but note that the

a ~
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population of the United States 15 infected with Endamoeba histolylica and
that 5 to 10 per cent of these develop lesions of surgical significance such as
appendiatis  perforation of the bowel amebic granuloma {ameboma)
stenosis or pseudopoly posis Many also developed mnfections elsewhere par
nicutarly hepatic abscess Admimstration of emetine s the classical treat
ment though other drugs are effective and McVay Laird & Sprunt (100)
report successful use of aureomy cin
Granul of the rectum —Ad: et al (101} emph the

of stricture in patients with lympt 1 and describe 1mp

and an average weight gamn of 30 Ib 1n 45 patients followed two or more
years after surgical resection of the lesion Tuberculous fistulae of the rectum
of 13 patients were described by hnapp (102) and exaision plus the use of

was employed fully

NeorLasTic DIsEAsEs oF THE COLON AND RECTUM

Carcsnoma —Carcinoma of the large bowel and rectum 1s now more fre
quently diagnosed 1n an early stage as the importance of careful digital and
proctoscopic examiation of the rectum and lower sigmoid and of roent
genologic examination of the upper colon 1s emphasized by numerous medical
and lay authors Change of bowel habit and appearance of blood 1n the stools
are well recognized early signs The occurrence of abdomunal pain or mass 1s
usually a late sign Buser Kirsner & Palmer (103) report 478 cases and
emphasize that of these the tumor was within reach of a proctoscope in 276
Pain was the most frequent sy mptom with rectal bleeding next Weight loss
and anemia were frequent associated findings

Surgeons report a varety of techniques for resection In general 1m
proved methods of prep luding use of antik and the develop
ment of transverse or oblique masions have aided the practice of more
radical resection of bowel and mesentery for lesions of the coloen and upper
sigmaid and more frequent pnmary of 1 by
direct Combined abd 1 perineal with
colostomy 1s usually the procedure of choice for lesions of the lower sigmoid
and rectum In selected pattents the sphincter saving or pull through opera
tions are employed by Bacon (104) and others If the pull through operation
1s properly performed for patients with appropnately located small lesions
the area of resection can be wide and function of the sphincter excellent
Dawvid & Gilchnst (105) using the combined abdomnal penineal resection
for carcinoma of the lower sigmoid and rectum found that 51 per cent of
those patients with the lesion located below the peritoneal reflection and 65
per cent with lesions above this level but mn the lower ssgmord were free of
disease after five years Postlethwart (106) describes a five year survival rate
of 57 per cent for patients with lesions of the rectum a rate of 50 per cent
for lestons of the sigmord and transverse colon and somewhat lower rates for
lesions elsewhere 1n the large bowel

Polyps —Rankin (107) Cattell (108) and Bue et al (109) reviewing the
problem of treatment of polyps of the colon and rectum emphasized that
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chemotherapy and antibiotics Seneca & Henderson (91) have made a recent
study and found that the total ntestinal bactena count 1s tncreased 85 fold
while the cohform bactena count 1s increased 50 fold over that of the normal
They believe that the marked increase in bactena and 1n enzy matic activity
of these bactena leads to invasion and infection of the mucous membrane
Bercowitz (92) Marshall Palmer & Kirsner (93) and several others have re
viewed the problem of use of chemotherapy or of antibiotics and emphasized
that these agents are often valuable though bactenal resistance will develop
and remisstons are often followed by recurrences and progress of the disease
In additton to rest reassurance parasympatholytic or antispasmodic
drugs and use of chemotherapy and antibiotics 1t 1s 1mportant that patients
with ulcerative colitis have their nutnition maintained 1if posstble Machella
(94) emphasizes combined use of a hydrolyzate and dextn maltose solution
and medical 1leostomy accomphished by intubation of the small intestine
and suction as a means of therapy during acute exacerbations He describes
satisfactory remissions occurning in 13 patients
Since ulcerative colitss 1s a disease caused by several etiologic factors and
usually progresses to the formation of scar tissue and the development of
structural damage to the colon with associated malnutnition pain obstruc
tion and hemorrhage 1t seems probable that rehabilitation of the patient
can best be accomphshed by early surgical intervention Ileostomy if per
formed early will avoid for many the need of subsequent partial or complete
I ! y can be lished the skin grafted ap
pendage techmque of Dragstedt ez al (95) to avaid exconation of the skin
If the flush 1leostomy technique has been used several new types of plastic
bags are available As emphasized by Mchattrick & Moore (96) the diseased
colon seldom heals suff 1y to allow subseq closure of the 1
Since patients are often referred for surgery as a last resort the occurrence
of perforation or hemorrhage and the need for subsequent colon resection
still remains too lugh The mortahty nisk at this stage of the disease 1s un
fortunately great Also the occurrence of malignancy in these patients 1s not
mnfrequent
Duwertsculstis —Diverticula of the colon may be multiple through its
length or may be localized They most often occur 1n the lower stigmoid
Usually patients can be managed by using a laxative diet and avoiding in
gestion of fine particles such as seeds Chrome discomfort has 1n the re
viewers expenience been relieved in a few patients by use of Banthime
Boyden (97) and Morhaus (98) have reviewed the surgical aspects of treat
ment for patients developing obstruction Temporary colostomy 18 occasion
ally used or resection with primary to restore may
5 be employed Compl of diverticulitis include perforation
and pentonitis abscess formation and occurrence of obstruction or fistulae
At times 1t 15 difficult to distingwsh between carcinoma and diverticulitis
though usually carcinoma produces bleeding and diverticulitis does not but

es greater inflammatory reaction
ev‘djfncebutgns—DeBakey & Ochsner (99) estimate that 10 per cent of the
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LIVER AND BILIARY TRACT

Conventional tests of liver function frequently give vanable results and
diagnosis of hepatic disease or dysfunction ordinanly requires use of several
of these tests careful evaluation of history and other findings and occaston
ally use of biopsy of the liver by aspiration or duning surgical exploration
Cholecystograms are often useful in diagnosts of gall bladder disease but are
of ittle value in patients with jaundice Failure of visuakzation of the gall
bladder gives indirect evidence of disease providing the dye can be absorbed
from the intestine and 1s transported through the hiver into the bile The
gall bladder if properly functioning can concentrate the bile

Hepatitss —Steele (114) has reviewed the records of 26 consecutive cases
of h serum and has pared the d mortality
rate of 34 per cent with that of 4 8 per cent 1n 63 cases of acute infectrous
(eptdemuc) hepatiis He and other authors emphasize that homologous se
rum hepatitis foll i is an dingly serious problem He
recommends nitrogen mustard sterihization of blood and plasma as a rela
tively inexpensive and effective method for prevention of this disease
hunkel & Labby (115) report the development of severe cirrhosts 1n five pa
tients two to six years after an attack of infe h The
observations agree with those of others that hepatiis may be followed by
arrhosis this sequel appeared 1n one patient seven years following the
jaundice and was confirmed by biopsy and a pathological diagnosis of
Laennec s cirrhosis

Cirrhosts —Rucketts hursner & Palmer (116} Douglass & Snell (117)
and others have reviewed the medical aspects of portal mrrhosxs Many pa
tients respond well to medical G
particularly from bleeding vances of the lower esophagus and stomach
constitutes a major hazard and cause of death This was the most frequent
cause of death 1n the group. reporled by Douglass & Snell with hepatic

coma second S & B (118) have developed a useful method
for balloon to control h : from hageal varnces
Asates and the ad of diuretic agents 1s

also an 1mportant cause of disability Depletion requires constant attention
to replacement of fluids and proterns The treatment of patients with ar
rhosis must be individualized since the course of development may be slow
or rapid and the relative significance of varices wmith hemorrhage asctes or
hepatic failure vanes from patient to patient Not infrequently surgical 1n
tervention 1s necessary

Splenectomy and omentopexy by reducmg the flow of artenal blood 1nto
the portal il and of venous outflow through
new collaterals 1s an old method of treatment which aided certamn patients
and though currently not popular may still remain a good 1mtral treatment
for some A direct approach developed by Phemmster & Humphreys {119) for
treatment of recurring hemorrhages from esophageal and upper gastric
vances 1s resection of the lower esaphagus and the upper stomach with

This seems 1nd; d 1n those patients who have re
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there 1s a high sncrd, of mal d particularly in tho e with

a broad base Fifty per cent of these polyps can be reached through a procto

scope while those located higher in the colon require some form of colectomy
P a4

Familial poly posis 13 g lly d an for colectomy and
i! d Subseq 1y ful or avulsion through a procto
scope 12 used to remove polyps located in the remaiming lower sigmoid colon
and rectum Inaidence of mall deg: 1 fammbaf polyposts1s high

M1SCELLANEOUS DISEASES OR DIsorDFRS OF TRE COLON AND RECTUX
Megacolon —Megacolon or Hirschsprung s disease produces serious con
stipation or obstipation 1n children Symptoms ordinanly develop immeds
ately after bicth This condition differs from the acquired megacolon oceur
ring 1n adults which 1s assomated with constipation enlargement of the
sigmoid colon, and occasionally volvalus In children {Grimson ef of (330)]
the pathology may be of three types group I, having untform enlargement
af all of the colon and a dilated or easily dilatable rectnm group 15 having
uniform dil of the p colon ter 1 the sigmoid region
1 @ normal stzed but evidently abnormally fusictioning segment of the
sigmod colon and rectum and group 111 having enormous dilatation of the
upper sigmord and descendtng colon with or without some dilatation of the
proumal segments and a normal or dilated lower sigmord and rectum
Surgery 1n the revieners expenence 1sindicated only for extreme obstipa
tion and abdominal distention occurning 1n the patients with group II type
of lon O was col y and 1l J y so that lqud
content from the ileum could be evacuated through a short segment of
lower sigmoid and the rectum A follow up study [Grimson et af (111)] re
vealed that patients with enlargement of the cofon and rectum and patents
with enlargement of the sigmoid colon alone whether the rectum was dilated
or not responded well to medical management and after a few years of mod
erate trouble were often able to evacuate regularly Recent expenence
adding bethanechol {urethane of # methvicholine chloride Urecholine) to
the medical program has further confirmed these observations and fessened
dsfficulty for these patients Swenson (112) has used a modsfication of the
pull through technique developed by Bacon (104) he resects the normal
s1zed segment of the lower ssgmotd colon and rectum and draws the dilated
sigmord down through the preserved sphincter to form a new anus This
operation might be indicated for patients of the group I1 described above
but 1t does not seem warranted for the large number of patients Swenson

reports and particularly for those of group IIT as they in the reviewers
respond i ly to medical )l d by

use of bethanechol

Voloulus —Volvulus of the cecum may produce intestinal obstruction

and require emergency reduction Dixon & Meyer (113) analyze ther ex

nees with 12 patients and recommend 2 method of retropentaneal fixa

pere;

tion Volvulus of the sigmord colon usually occ:m 1n aduits and may be as
sociated with P or .| T s

or 11 tion of the redundant bowel
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PANCREAS

Diseases of the are being d d with fi
and accuracy and are being treated with new drugs and new surglcal pro
cedures Reports on the pancreas are numerous

Acute pancreaitss —Although the exact etiology of acute pancreatitis 1s
not established reflux of bile into the pancreatic duct with or without ob-
struction of the ampulla of Vater as postulated by Opte (128) continues to
be a likely explanation Doubilet & Mulholland (129) demonstrated 1 hu
man patents reflux into the pancreas of radio-opaque matenal injected
through tubes 1n the common duct They suggest that a common channel
spasm of the sphincter of Oddi and concentration of bile are factors 1n acute
pancreatiis Obstruction of the pancreatic ducts by epithelial metaplasia as
postulated by Rich & Duff (130) 1s also usually considered among the causes
of pancreatitss Lium & Maddock (131) obstructed the pancreatic ducts of
cats and stimulated the pancreas 1o various ways thus producing pancrea
tits Other explanations of the cause of pancreatis have been advanced
Chnically however it 1s evident that attacks frequently follow excesses of
eating or dnaking and are not d with g dis
ease of the gall bladder Morse & Achs (132) reviened 154 cases of acute
pancreatitis and found that 63 per cent !:vndenced bihary disease

The most d aid 1n the d of acute
pancreatitis 1s elevation of the serum amylase which occurs durntng the first
48 hr Expeniments by Howard et al (133) indicate that following pancreatic
Injury enzymes are released directly 1nto the blood stream rather than mto
Iymph channels

Acute h or 15 d

with severe
shock and a high mortality rate whereas the nonnecrotizing or edematous
form of pancreatitis 1s usually followed by spontaneous recovery In either

condition preference for medical of 1t
therapy for shock continuous gastrc suction and use of antispasmotic drugs
has al d at times with pref for} and cholecy stect

or cholecystostomy with diversion of bile to the exterior There has never
been unanimity of opinion Rhoads ¢ 6! (134) emphasize the frequency of
<o existing disease of the gall bladder and prefer cperau\e therapy They

have performed chol and d ge of t with a mor
tality rate of 3 2 per cent Morse & Achs (132) recommend cholecystectomy
a week or ten days after subsid of symp of Gage (135)
descnibes relief of pain and climcal 1mp folk lanchme block

with procane 1n the acute attack This conservative procedure had been
popular among surgeons 1n France and South Amenca and has become
popular here Shingleton etal (136) observed a subnormal resting volume and
enzyme content of the external secretions of the pancreas 1n patients after
y or after ad of Banthine and found no increase with
mjection of secretin Splanchnicectomy patients however had normat vol
ume and enzyme output and an 1ncrease with secretin Accordingly they
of acute p by of
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peated hemorrhages and a slowly progressing form of cirrhosis without ev
dence of much ascites or of hepatic failure It 1 the opimon of the reviewers
that bleeding in these patients 1s in part related to peptic ulceration of the
mucosa overlying the vanices and that use of antacid therapy or of Banthine
should be part of the nonoperative management program Operations de
signed to divert ascitic flind into veins or subcutaneous spaces have been of
dubous value Herorc measures toward reduction of portal ky pertension by
shunting of blood from the portal venaus system ito the nferior vena cava
have been attempted for years with a formidable mortality risk Blakemore
& Lord (120) Whipple (121) Linton ef al (122) Learmonth & Macpherson
{123} and others have gradually improved tech and hished re
duction of mortality rates to 50 per cent or less Good results have been
achieved 1n many of the surviving patients and the operation of portal caval
shunt may be considered for sertous complications of cirrhosis providing
suffictent liver function remains to permit surgery of this magnitude
Cholecystitis —The indications for removal of the chronically diseased
gall bladder with stones are well standardized Risk of cholecystectomy has
decreased and as early operation 1 more frequently employed complications
such as jaundice pancreatitis gangrene hydrops and empyema are less
frequently encountered There still remains difference of opraion with regard
to treatment of the patient seen duning the first day or two of an acute at

tack Some prefer ve unless lications occur and
adwise chol y sub: tly during a qi interval Unfortu
nately many patients thus treated then refuse surgery and return later
with other attacks and eventually with 1 Glenn (124) p d

1n the practice of removing the gall bladder during the first day or two of an
acute attack \Vith increasing expenience this practice 1s more and more
frequently employed by surgeons with a low mortality risk and with excel
lent results Dunphy & Ross (125) and many others have recently reported
results justifying use of cholecystectomy as an emergency treatment dunng
the first day or two of an attack Surgeons generally agree that this should be
the usual practice though individualization of problems 1s necessary par
ticularly 1n the presence of jaundice or if accurate diagnosis 1s not possible

Some patients expenience hol omy pain Iy referred
to as bihary dyski Cehac [Grimson et al (126)] or
1 Bingham Ingel & Smuthwick (127)] reheves symp

y
toms by interrupting pain pathways from the abdomen Currently 1t1s the
reviewers expenience that continuing use of Banthine s helpful for these
patients and may mimmuze the need for surgery

The most frequent pathology encountered 1n the common bile duct 1s
obstruction by stones Usually these have passed from the gall bladder and
contain calerum cholesterol and bile pigment Rarely pigment stonesmay
develop 1 the common bile duct 1n the absence of the gall bladder Treat
ment by choledocholithotomy 1s standardized Neoplasms of the bile ducts
oceur mfrequently and are treated as described below for carcinoma of the
head of the pancreas Carcinoma of the gall bladder suself occurs infrequently
and 1s rarely recognized as a primary lesion
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1t 1s recogmzed that unamimity of opimuon with regard to etiology diag
nosts or treatment of many diseases of the gastrointestinal tract does not
exist Also 1tis d that studies by physio} pharma
cologists patholl 1 and will effect changes
of opimion concerning etiology and treatment Nevertheless 1t s hoped that
this chapter has afforded some expression of current beliefs and practices
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the anticholinergic drug Banthine and observed prompt relief of pam and
clincal 1mp t Ripstein & Th (137) observed a 72 per cent
mortality 1n experimental pancreatitis 1n normal dogs and 1n dogs previously
treated by splanchnicectomy but found that after vagotomy the mortality
rate was reduced to 24 per cent These studies give support to the belief that
acute pancreatitis should be treated comservatively providing one ind:t
widualizes problems and employs operation when the diagnosts 1s not certain
or when co existing disease of the gall bladder requires attention

Chromc pancreatstss —Chromc inflammation fibrosis and often calaifica
tion of the pancreas may lead to recurnng eptsodes of pain and vomiting
Pain and nsk of addction to drugs constrtute the major clinical problems in
this disease since derangements of functions of the pancreas with diabetes
steatorrhea or obstruction of the common duct and jaundice occur nfre
quently and only late The older treatment by pancreatectomy has been
largely abandoned Interruption of pain pathways by celiac ganglonectomy
(Grimson et al (126)] or splanct (Bingt Ingelf & Smutk
wick (127) Ray & Console {138) and others} 13 performed with little nsk and
hag afiorded gratfying relief The celiac ganghonectomy 1s performed
through a laparotomy inciston which permits exploration of the abdomen
and attention to any co existing disease whereas the splanchaicectomes are
performed above the diaph without abd I expl Doubrlet &
Mulholland (139) recommend exploration and section of the sphincter of
Odd: Although good results are recorded by these authors poor results have
been observed by others and there 1s a definite question whether the divided
sphincter will heal 1n such a fashion that obstruction is avoided Following
the observation of Shingleton et al (136) several patients with recurnag
pancreatitis have been followed with gratifying results on continuing use of
Banthine and without surgery For those requinng surgery cehac ganglion
ectomy remains our preference

Carcinoma of the pancreas —Although carcinomas of the body and tail of
the pancreas are usually 1noperable when recogmized carcinoma of the head
of the usually p ymp and can be d: d early and
often at a time when the tumor can be removed Arkin & Weisberg (140) ma
climcal and pathologic study describe pain and rapid loss of weight as the
commonest sy mptom of malignancy of the pancreas and emphasize difficulty
m di Expl 15 1nd d promptly 1 patients b the
gradual development of painless jaundice which often signifies carcinoma of
the head of the pancrers common bile duct or ampulla of Vater Whipple
(141) and Brunschwig (142) were the pioneers in pancreaticoduodenectomy
and each abandoned their earlier two stage operation now prefernng when
possible the one stage resection Although Cattell (143) Allen & Welch
(144) end others emphasize that the five year survival rate 1s low 1t never
theless 15 evadent that this operation s worthwhile and can be employed
without great operative rish and with worthwh:lejpa]hanon The lugh mor
tality rate and poor p fi older p for relsef of jaundice

cholecystogastrostomy of y

hol have been emp! d by
Dennis (145)




GASTROINTESTINAL TRACT 49

Findley ] W harsaer ] B Palmer W L and Pullman T N Am J Med
7 198-206 (1949)
Mdler J R Hernck J F Mann F € Grndlay ] H and Priestley ] T
Surgery 28, 1-11 (1950
73 Walters W J dm Med Assoc 131 934-56 (1916)
74 Dunstan E M Lowance M 1 and Jones E C Southern Med J 42 160-66
(1949)
75 Miller T G and Abbott, W O Am J Afed Scs 187 595-99 (1934)
76 Chapman W P Stanbury J B and Jones C M J Chn Invest 27 34-38
(1948)
77 hiefer E D Macshall S F and Brolima M P Gastroenterolo,y 14 118-30
(1950)
78 Hawthorne H R. and Frobese A S Ann Surz 130 23341 (1949)
79 Chess S Olander G Pueston C B Benner W and Chess D Surg
Gynecol Obstet 91 313-50 (1950)
80 Fox P F Johnson H S and Pfister C W Ann Surg 132 15357 (1950)
81 Fiske D and Asher L M J Am Med Assoc 138 1153-55 (1918)
Owen ] K and Funey G G Soufhern Med J 42 98-108 (1949)
83 Gnmson h § and Hodge G B Surg Gynecol Obstet 78 316-26 {1934}
81 Coller F A and Buston R W J Am Med Assoc 140 135-39 (1949)
8 Brown C F G and Nalefski L A Gastroenterology 14 163-81 (1950)
8 Almy T P Abbot F h and Hiskle L E Jr Gastroenterology 15 9>-103
1950)
87 Mahoney V P Bochus H L Ingram M Hundley § W and Yaskm J €
Gastroenterology 13 517-63 (1949)
88 Wener ] and Polonsky A Gastroenterology 15 B4-94 (1950)
hern F andAlmy T P The Effects of ¢ New Quartenary Amne on the Motsdity
of the Human Colon (Presented at Am Fed Clin Research Meetmg Boston
December 3 1949)
9 Denms C Eddy F D Fryhman H M McCarthy A M and Westover
D Ann Surg 128 479-93 (1948)
Seneca H and Henderson E Gastroenterology 15 33-39 (1930)
92 Bercovitz Z T Castroenterology 16 19-74 (19:0)
93 Marshall H C Palmer W L and hursner ] B J Am Med Assoc 144
900-3 (1950)
9% Machella T E Am J Med 7 191-97 (1919)
95 Dm(gstedt L R Dack G M and husner J B Ann Surg 114 65361
1941)
96 McKittrick L. S and Moore F D J Am Med Assoc 139 201-7 (1949)
97 Boyden A M Ann Surg 132 94-109 (1950)
98 Morhaus E J N ¥ State J Med 50 689-92 (1950)
DeBabey M and Ochsner A Wisconsin Med J 48 243-50 (1919)
:gt: Mcvav L V Lawd R L and Sprunt D H Scence 109 S90-91 (1939)

Adams T R Edwards M and Netterville R E  Southern AMed J 41
1080-86 (1948)

102 Koapp L S N ¥ State J Med 49 73-76 (1949)

103 Buser ] W hursner ] B and Patmer W L Cancer 3 214-28 (1950)
104 Bacon H E Surgery 26 584-89 (1549)

105 David V C and Gilchnst R k. Surg Gynecol QObstet 89 31-36 (1949)

-

-
8



44

4

@

4

-

47
48

49
50

52
53
54

55
56

57
58

GRIMSON AND FLOWE

Wolf S and Wolf H G Human Gastric Function (Oxford Unn Press
New York 195pp 1943)

Baronofsky I and Wangensteen O H Bull Am Coll Surgeons 30 59 (1945}

Rosenow E C J Am Med Assoc 61, 1947-50 (1913)

k‘?lng.;;:) Kirsner J] B Palmer W L and Butler G Arch Surg 56 345-56

Gnmson h S Ruodles R W Baylin G J Taylor H M and Linherg E
T Surgery 27, 49-61 (1950)

Grnmson K S Lyons C K and Flowe B H Bull Am Coll Surg (In press)

Dragstedt L. R Woodward E R Storer E H Oberhelman H A Jr and
Smuth C A dnn Surg 132, 626-40 (1950)

Wangensteen O H Proc Interstate Postgrad Med 70 173 (1942)

Hambourger W E Cook D L Winbury M M and Freese H B
Pharmacol Expti Therap 99 245-5% (1950)

Chittum J R Longino F H Metcalf B H and Grimson k S Federation
Proc 8 25 (1949)

Longino F H Grimson h § Chittum J R and Meteali B H Gasiro-
enterology 14, 301-16 (1950)

Lyons C K and Grimson K S (Unpublished data)

Grmson Kk S Lyons C K and Reeves R J J Am Med Assoc 143
873-77 (1950}

Dragstedt L. R Woodward E R and Camp E H Arck Surg (In press)

Crile G Je Jones T E and Davis J B Ann Surg 130 31-37 (1919)

Glenn ¥ and Harnson C S Ann Surg 132 3648 (1950)

Mayo H W Jr and Fitchett C W Surgery 28 82-89 (1950)

Gardner C E and Hart D Ann Surg 127 1056-66 (1948)

Stewart J D Rudman I Citret C and Hale H W Jr dnn Surg 132
681-89 (1950)

Bowers R F and Rossett N E Aan Surg 132 630-701 (1950)

Moore F D Peecte W P | Ruchardson J E Ershine J M Brooks J R
and Rogers H Ann Surg 132 652-80 (1950)

Ulfelder H Graham R M and Meigs J V Ann Surg 128 422-24 (1948)

Swarts ] M Ragins A B Bernsten A and Meyer J Gastroenterology
14 265-74 (1950)

Goodman E N Surg Gynecol Qbstet 75 583-97 (1942)

Sawyer P N Rhoads ] E and Panzer R Surgery 26 479-87 (1949}

Ravin [ S Knesel J J Jr Taylor R Lemon H M Thompson E M
and Smithwick R H Bull Am Coll Surgeons (In press)

Lahey F H and Mar hall S F dnn Surg 132 530-60 (1950)

Wangensteen O H Surgery 25 766-75 (1949)

Thompson H L and Oyster ] M Gastroenterolo,y 15 185-243 (1950)

Elason E L and Wright Z W M Surg Gynecol Ubstet 41 461-T2 (1925}

Mimnes ] F and Geschichter C F Am J Cancer 28 136-49 (1936)

Ewmg | Neoplastsc Diseases 4th Ed 721 (W B Saunders Co Philadelphia
Pa 1942)

Ferguson 1 A Ann Surg 127 879-86 (1948)

Zacho A Arch Surg 57 45-50 (1948)

Bralow G H Becher S S and Necheles H Am J Digestive Diseases 17

65-69 (1950)



DISEASES OF THE CARDIOVASCULAR SYSTFM!

By IrvINE H Pace AND A C CORCORAN
The Research Ditssion of the Cleveland Clinsc Foundatson and the
Fronk E Bunts Educational Instiute Clereland Ohio

Mernops oF Diacnosis

The art of cardiac auscultation 1s grven dynamc impetus by Lewine (1)
who emphasizes 1ts specific value 1n the recognition of rheumatsc heart disease
and acute pericarditis and n the evaluation of heart block and tachy cardia
and by Levine & Harvey (2) 1n their manual of chimeal cardiac auscultation
Zinsser & Kay (3) note the valye of straning as in the Valsalva maneuver
in bringing out sounds and murmurs which are not heard at rest

The ether (arm to lung) arculation time was tested in 84 per cent of 500
patients with congenital heart disease A positive test was taken as pathog
nomonic of venous artenal or mixed shunt The prediction was venfied in
27 patients at necropsy and 1n 75 by angiocardiography [Donzelot ¢f a! (4)]

Simpl of el d ) P particularly by direct
recording has spread the technique widely Carter (5) 1n two special articles
reviews the value of the electrocardiogram in general practice and Katz (6)
1ts present status New books on the topic are those of Evans (7) and of Wolff
(8) The former includes a discussion of phonocardiography while the latter
devotes the first part of his excellent book to basic principles Of greater in
terest to the specialist ts Goldberger s expert second edition of his manual
(9) Special attention 1s given nnipolar lead electrocardiography

Myers (10) has develop: h which elucidate the form of the nor
mal precordial QRS complexes in the six Wilson leads and 1n left and nght
ventricular hypertrophy Both from the theoretical and practical aspects
Hellerstein & Liebow s analysis (11) of the genesis of the T wave seems to us
a fundamental contribution Myers e al (12 13 14) continue their correla
tions of el g hic and pathologic changes n myocardial 1n
farction

Master s two step exerc: e test for latent coronary msuffictency (15) has
been added to 1n the selection of standard exercises by age and sex Coronary
wsufficiency 1s practically excluded 1f the standard and the double standard
tests are negative False positives may result from excessive emotional ten
sion [Master et al (16)] The simplicity of the Master test suggests that it
will be widely adopted However tables of specific standard exercises do not
mask the empinicism of a procedure which when negative should be repeated
with doubled stimulus! The precipitating factors of angina pectons are so
complex that neither exercise nor anoxemia may untformly elicit symptoms
or the d 1 hic changes

! This review cavers many but not all of the contributions published 1 the period
from July 1949 to July 1950 The abbreviation ef af 15 used reluctantly when more
than three authors names appear on a paper
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nique Starr ef al (33) descnibe their dard: of the ballist d
gram by the ssimulation of cardiac function at necropsy and advocate 1t as
a means of estimating cardiac strength Nickerson ef al  {34) find that the
low frequency cntically damped ballistocardiograph gives a diagnostic pat
tern (absence of the K wave) 1n coarctation of the aorta However sts field
of widest usefulness may lie 1n the empirical detection of patterns which re
flect latent mj ocardial 1nad, Thus the ball! d hic pattern
1s commonly abnormal 1n angna pectons [Brown ef al {35))

hjellberg Rudhe & Sydstrand {36) find a correlation between total air
culating hemoglobin or blood volume and heart volume both at work and
at rest Their analysts gives a stmple explanation of the difference m pulse
rate and heart volume of children and adults men and women and the ath
fetically trained and untraned subjects More recently Kjellberg and co
workers (37) have studied the nature of the correlation betneen height pulse
rate and total hemoglobin and the effects on pulse of standing They con
clude with McCann (38} that the pulmonary vascular bed functions as 2
blood depot whose content vanes with total blood \olume and whose function
1t 1s to regulate the filling of the left ventncle

Hansen & Warburg (39) have explored the theory of elasuc hquid

b such as those of Warburg & Lilly Bjork

& Liedholm {40) find 1n aortic coarctation a delayed lemoral pulse peak which
armives after instead of before mechanical systole The carotid pulse peak 1s
also slowed and the secondary peak on the declimng normal pulse curve 1s
absent

ConGEnTAL HEART DISEASE

Dry et al (41) have handsomely assembled 1n book form therr exubit on
congenital abnormalities of the heart and great vessels Since 1t represents
the accumulation of therr own esperience 1t 1s necessanly incomplete 1n
munor respects which do not derogate from 1ts value In England Campbell
(42) has surveyed the relative sigmficance of genettc and environmental fac
tors 1n the genests of cardiac anomahes and Hollinger & Zak {43) have de
scribed techmques of cardiac cathenzanon 1 diagnosts which Dexter (44)
has summanzed here

The important advances depend upon the intimate co operation with the
surgeon of a climical team of internists climcal physiologists and anesthe
siologists Gross (45) has assembled 1 monograph on the surgery of these
disorders and 1n 100 cases of coarctation of the aorta (46) finds that surgery
relieved the hypertension completely 1n 71 and partially in nine Of 11 fatal
1esn this senes seven would now be regarded as avordable With others he
describes 2 method for preservation and transplantation of frozen arterial
grafts which increase the range of y (47) Grafts posed 12 the
aorta or 1n shunts function as adequate bnidges but eventnally consist only
of intima and of fibrous tissue and as such mught well in later y ears become
focr of atherosclerotic deposition or of aneurysmal dilatation Wells Rap
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The vectorcardiogram remains a field of more or less academic study of
impulse dissociations and abnormahties [Conway Cronvich & Burch any
Roentgenology continues to find new and wider fields of use Habhe & Wright
(18) report coronary artenal calaific plaques tn 3 per cent of patients over 40
years of age and in half as many calaification of heart valves ‘The 1mpor
tance of dilatation often recognizable in postero anterior roentgenograms and
pulsation of the left subclavian artery as a sign of coarctation of the aorta
1s emphasized by Stauffer & Rugler (19)

Stewnberg ef al (20} performed angiocardiography tn 60 patients with
syphilitic aortitis ding the d hec signs of this disease as
aortic dilatation 1rregulanty of lumen calcification of the ascending aorta
tortuosity variations n thickness of the aortic wall and aneurysm They
consider that uncomplicated arteriosclerosis does not dilate the aorta more
than 38 mm Peabody et al (21) also emphasize the value of angiocardiog
raphy 1n the early anatomcal diagnoss of aortic syphilis

Castellanos & Pereiras (22) who seem to be the first to have done retro
grade aortography review techniques Freeman and co workers (23} success
fully performed retrograde aortography by injection of 70 per cent 10do
pyracet (Diodrast) into the left common carotid 1n 13 of 15 patients suspected
of coarctation of the aorta and 1n nine of these gave the exact location and
degree of the stenosis In four patients the aortograms contraindicated what
would have been fruitless thoracotomy

The rish of angrography 1s indicated by Joyeux ef al (24) who gloomuly
report fatal gangrene following femoral arteriography Dotter & Jackson (25}
detail the results of 2 questionnaire on angrocardiography Of 6 824 examina
tions reported 26 resulted fatally The deaths occurred for the most part 1
patients with congemtal heart disease 17 of whom were cyanotic and five
extremely 11l Three of the deaths were 1n mongols Angiographic techniques
are not adapted to desultory or mnfrequent use

Electroky mography has only after the lapse of years begun to find clinical
application Lewts & Terry (26) doubt that it will become a routine pro
cedure Gillick & Rey rolds (27) describe a plateau ltke pattern of the diastolic
portion of the ventricular electrokymogram in patients with constrictive
penicarditis which may be simulated 1n brachycardia and 1n extrapericardral
conditions Brady & Taubman (28) found a movement of the ventricular
border toward the auricle 1n d lic gallop This t ded with
the anomalous sound In gallop there may be diastohc churning of the ven
trrcular blood which by reflux closes the mutral valve Samet and co workers
(29) found that 1n heart block delayed ventricular ejection and systolic
accentuation (brutt de cannon) occurred when auricular and ventricular con
tractions fell close together [Sussman et al (30)) Dack et al (31) have found
ventncular electroky mography superior to roentgenogramsia the recogmition
of areas of myocardial nfarction

Introduction of new and simpler ballistocardiographs such as those out
Jined by Dock & Taubman (32) 1s leading towards a wider use of this tech




CARDIOVASCULAR SYSTEM 53

mque Starr f ¢} (33) describe therr dard of the ball d
gram by the simulation of cardiac function at necropsy and advocate 1t as
a means of estimating cardiac strength Nickerson ¢f al (34) find that the
low frequency cntically damped ball d h gives a d pat
tern (absence of the k wave) 1n coarctation of the aorta Howeser 1ts field
of widest usefulness may lie 1 the empincal detection of patterns which re
flect latent d di Thus the ball: d hic pattern
1s commonly abnormal 1n angina pectoris {Brown ef al (35)]

Kyellberg Rudhe & Sydstrand (36) find a correlation between total air
culating hemoglobin or blood volume and heart volume both at work and
at rest Thetr analysis gives a simple explanation of the difference 1n pulse
rate and heart volume of children and adults men and women and the ath
letically trained and untrained subjects More recently Kjellberg and co
workers (37) have studied the nature of the correlation between height pulse
rate and total hemoglobin and the effects on pulse of standing They con
clude with McCann (38) that the put y vascular bed f as a
blood depot whose content vanes with total blood volume and whose function
1t 18 to regulate the Glling of the lelt ventricle

Hansen & \Varburg (39) have explared the theory of elastic hquid
such as those of Warburg & Lilly Bjork
& Liedholm (40) find 1n aortic coarctation a delayed femoral pulse peak which
arrives after instead of before mechanical systole The carotid pulse peak1s
also slowed and the secondary peak on the declining normal pulse curve 1s
absent

CoNGEMTAL HEART DISEASE

Dry et al {41) have handsomely assembled 1n book form their exhibit on
congemtal abnormalities of the heart and great vessels Smce it represents
the accumulation of their own e 1t s n
minor respects which do not derogate from 1ts value In England Campbell
(42) has surveyed the relative sigmificance of genetic and environmental fac
tors 1 the genesis of cardiac anomalies and Hollinger & Zak (43) have de
scribed tech of cardiac cath i d which Dexter (44)
has summanzed here

‘The 1mportant advances depend upon the intimate co operatton with the
surgeon of a clinical team of intermists clinical physiologists and anesthe
siologists Gross (45) has assembled a monograph on the surgery of these
disorders and tn 100 cases of coarctation of the aorta (46) finds that surgery
rehieved the hypertension completely 1n 71 and partially in mine Of 11 fatal
1ties n this senies seven would now be regarded as avaidable With others he
de cribes a method for preservation and transplantation of frozen arterral
grafts which increase the range of bility (47) Grafts d 1n the
aorta or n shunts function as adequate bridges but eventually consist only
of intima and of fibrous tissue and as such mught well 1n later years become
foer of atherosclerotic deposttion or of aneurysmal dilatation Wells Rap




54 PAGE AND CORCORAN

paport & Sprague (48) direct attention to murmurs heard over the dorsal
spite 1n coarctation and precordium both diastolic and systolic but more
commonly the latter The dorsal vibrations were especially definite 1n phono
cardiograms Gold. & Schroeder (49) have bined pleth h
and measurements of artenal pressure The degree of coarctation 1s 1m
portant since people with shight obstructions may live out their normal spans

Zimmerman el al (50) report successful catheterization of the left heart
but the risks are such that this will not be widely used Taylor ef al (51)
estimate n patent ductus arteriosus that flow through the shunt averaged
some 40 per cent of cardiac output Closure sharply decreases pulmonary
artertal p and y systolic and diastolic pressures
Preoperatively patients with the tetralogy of Fallot show reticulocytosts
and 1ncreased urobilin excretion The rate of ery thropotesis 1s increased and
the red cells formed have abnormally short life spans Retrculocyte count
begins to decrease immediately after operation while urobilin excretion 1s
greatly increased for about a week Thus the major postoperative hematol
{ogic mechamsm 1s 1ncreased destruction of red blood cells analogous to
that which occurs in the newborn [Josephs (52)]

CARDIAC IRREGULARITIES

What seems by all odds a most d: 1s the
demonstration by Prmzmetal and co workers (53) that auricular futter
anses from a single ectoptc focus and not from Lewis classical circus wave
They would view the auncular irregulanties as having a mecha
msm Concepts of theaction of such drugs dine will have to be modified
mn detail In this connection Nathanson £ al (54) find that methacholine
(Mecholyl) acts systemically when applied mntranasally 1n doses of 25 to 50
mg They suggest that topical admmstration may be of limuted value in
patients who suffer from frequently recurrent and otherwise uncontrolled
aurtcular tachy cardias

The clinical effects of 1norganic cations on cardiac arrhythmias have
been studied by Enselberg Stmmons & Mintz (55) Intravenous dosage with
magnesium salts has effects which are nerther steking uniform or lasting
but the effects of oral administration of potassium salts may last for 4 hr
and may be useful 1n toxic rhy thms caused by overdigitalization It may be
that potassium treats the patterns and not the patients' Mahnow ef al (56)
have m d d h D to oral dosages of 10 to 20
mg of potasstum chloride 1 pattents with normal and abnormal rhy thms
The conststent changes 1n the T waves they attnibute to accelerated ep1
cardial repolanzation

Ernstene & Proudfit (57) differentiate the electrocardiographic patterns
of hypop and hy 1 In contrast to the more complex
patterns of hypopotasserma to which Bellet et al (58) have also drawn at
tention the hypocalcenuc change 1s seen as a sumple prolongation of QT
interval without notable abnormality of T waves or addition of U waves
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The electrocardiogram is a specially handy means of rapid diagnosis 1
hypopotassemia

In a review of antifibnllatory drugs DiPalma & Schultz (59) state their
belief that quimdine 1s still the drug of choice in treatment and procaine the
best tested agent 1n thoracic surgery They note the probable usefulness of
diaminoethanol derivatives in ventricular fibnilation and comment on the
rapid advances being made in this field In other studies DiPalma ef of
(60 61) have investigated the antifibnillatory effect of drugs related to
a fagarine and describe the properties of one such drug which 1s effective
1n auncular fibnllation but imtiates ventricular ectopic focr which may go
on to ventricular fibnilation Gold (62) has compiled hus wide experience
with quinidine 1nto a manual which details indications for 1ts use 1n dis
orders of the heart His emphasts 1s on the selection of cases and 1n each
case the selection of a suttable dosage

Smuthwick and co workers (63) have studied the sympathetic cardiac
1znervation in patrents who had nerve resections of varying degree In sum
the observattons mdicate that cardiac acceleration 1s a co ordinate function
of sympathetic acceleratton fibres which flow from the second to filth thoracic
segments (predominantly from the night stde) and of vagal tone Bilateral
sympathetic resection causes the greatest decrease in resting and exercise
pulse rates Denervation 1s conceded to be of benefit 1n hypertensive patients
who show unusual degrees of tachycardia and 1n patients with disabling
exertional or emotional tachycardia It may have value in a few patients
with paroxysmal auncular tachycardia

Hanson & Rutledge (64) describe auncular fibnllation in patients with
seemingly normal hearts The arrhythmua in this form demands treatment
for complications only Armbrust & Levine (65) review 107 cases of paroxys
mal ventricular tachycardia The arrhythmia as such 1s relatrvely bemgn
and can be controlled with quimidine The onset of the attacks may be
dramatically disabling

Stevenson ef al (66) describe certain common personality features of a
small group of patients with normal hearts or organic disease who showed

ular Their were unduly subject to sustained

anxsety conflict and depression

Druscs

Untoward cardiovascular effects of drugs some of them not used pr1
marily for their vascular action 1nclude tachycardia hypotension and elec
trocardiographic change duning the acetaldehydemia inaident to treatment
with tetraethylthiuram disulfide (Antabus) {Raby & Launitzen (67)] They
direct attention to the dangers of this treatment in heart disease Three
fatalities 1ncluding two sudden deaths and two istances of prolonged
myocardiaf 1schemia one of which proved fatal followed the use of pitressin
duning choll n el diographic survey of 100 patients
during this procedure shows little abnormahty Fatahties then seem to be
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attributable to a special susceptibility (68) Since they have become essential
tn cardiac therapy Vogl s charmingly told story of the discovery of the or
ganic mercural druretics (69) 13 of special interest It 1s another nstance of
Cannons serendipity ' Hermann s extensive studies of the new sub
ly b, 1 p 1n (Thiomenin) has been con
firmed by Stewart e2al (70) and Grossman ef al (71) But the nisk of hypo
natremia seems to contramndrcate self medication without careful super
viston In this connection Schneirson & Bergman (72) report five cases of
acute uninary retention precipitated by mercurnal diurests
Concentration tume curves of intravenously admimstered mercunal
[meralluride (Mercuhydrin)] tagged with radiomercury [Threefoot et af
{73)] demonstrate that rapid urinary excretion accounts for most of the dis
appearance of radiomercury from the plasma When the mercunal 1s grven
orally 1a enteric coated tablets (Overman et al (74)] the slower rate of
urinary excretion suggests that the drug 1s poorly absorbed From this 1t

follows that oral ad 101 may well be 1neff or unpredictabl
This prediction 1s not out of line with the experience of Shaffer ¢f of (75)
who found that § of 50 patients ded well to 1 1 and

not to the oral drug Duggan & Pitts (76) develop evidence for their view
that the mercurial druretics act by suppressing distal tubular reabsorption
of sodtum or chlonde F 1 and h hol derations had
heretofore led to a general acceptance of a primary action on proumal
tubule They also find an attractive explanation for the farlure of mercurral
dresis 1 condrtions 1n which glomerular filtration of sodium 1s depressed
out of proportion to residual tubular mass Pitts & Sartorius (77) have com
prehenstvely reviened the whole field of diuretics 1n a survey which should
be read by any who are called upon to increase urine flow It would be useless
to detail their considerations One general rule 1s clearly stated One
should employ the most bemign drug capable of caustng the desired flurd loss
in the mmimum effective dose and at such intervals as are necessary to
avord marked fluctuations 1n weight They view the future of dretic
therapy with real hope as better procedutes are developed

No less than 4 factors are now recognized as being casually related to overabsorp-
tion of water and salt by the renal venous pressure namely reduced glomerular fif
tration rate elevated renal venous pressure and excessive stmulation by adrenal
cortical and posterior prtustary antidiuretic hormones It 1s possible that effective
means might be found to raise filtration rate reduce venous pressure and inhibit
erther the secretion or the renal target action of the above mentioned hormones Such
therapy would a truly physiological means of comt edema

With regard to digtalts generally Burwell & Hendrnix (78) consider the
optimum dose as the mummum effective therapeutic dose and believe that
the evidence points to an increasing narrowing of the margin between thera
peutic and toxic dosages in heart disease In this connection Dearnng zijalI
(79) find that calculated therapeutic dosages of digitalts tnduced myocardaal
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Tesions 1 two thirds of 18 cats made hyperthyrord and 1n none of the 32
normals Batterman & Gutner (80) descnbe 16 eprsodes in 15 patients in
whom increasing congestive failure was the major manilestation of digitahis
toxaty

Ahmed ef gl (81) have compared the effects of onaban (G Strophanthin)
with digown 1n normal man and in congestive failure Quabain had no sig
mficant effect on cardiac output or venous filling pressure 1a normals In
heart failure 1ts pnmary effect was an increase in cardiac output with a
secondary fall 1n venous pressure The net final effect of digoxin was similar
but differed 1n timing and sequence They conclude that ouabamn must di
rectly stimulate the myocardium and they also modify their former view
restricting the action of digoxin to a pnimary venous effect In this connec
tion of considerable interest are [Ferrer Harvey efal (82 83)] the contrast
g responses of pulmonary artenal pressure to digoun i1n nght and left
heart failure In chromc cor pulmonale digowun increases cardiac output
decreases filling pressure and increases pulmonary arterial pressure Re
covery from failure 1s associated with a later decrease 1n cardiac output and
pulmonary pressure 1n most patients and improved aeration as indicated by
an ncrease 1n oxygen saturation In left failure cardiac output and stroke
volume are ncreased by digoxin while pulmonary artenial pressure decreases
In contrast to the normal state relef of left failure by digoxin tends to de
crease rather than increase peripheral resistance The action of the drug s
regarded as primanly myocardal

khellin has come into therapeutic use 1n angina pectoris Rosenman ef al
{81) like Dewar & Grimson (85) find considerable improvement 1 certain
cases and failure 1n others but recommend 1ts trial Simon et al (86) have
re-evaluated papaverine 1n angina and consider 1t to be of little real value
Russel et al (87) demonstrate that alcohol 1s meflective as compared with
mitroglycenn on the el d response to dard exercise In
sofar as 1t suppresses pain 1t may be dangerous Atkinson (88) evaluated the
effect of m the t of angina pectons over long
periods His guarded 1mpression was that the treatment was of value in
brealuing up some of the components of the anginal mechamsm and was
most gratifying in status and coronary -y Clinical
trials of the long acting ganghomc blocking drugs may be of more 1nterest

Carorac Dunayics anp FAILURE

The cont: y on the mech of failure 15 resolving tnto
a sober synthests 1n which the heart retains its pnmacy This and many
other aspects of heart disease are expertly and exhaustively considered 1n
Fredberg s new text (89) and from the physiological aspect 1n Altschule s
book (90) Particularly felicatous 1s the phrasing of Huckabee ¢f al (91)
who state  The only hemodynamic disturbance constant to all types of
heart falure 15 that the cardiac output 15 reduced relative to the nflow
load  and demonstrate that hypervolemia may be either a cause or a result
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of heart failure They propose an inclusive classification Bing efal (92) con
tribute to the clinical physiology of heart faifyre by their direct demonstra
tion that the failing heart 1s inefficient 1n oxygen utihzation
Selhurt e¢a? (93) found 1n dogs that with decreased tubufar sodium load
there 16 tndeed an tncrease n the fraction of godium reabsorbed However
an accumulating body of evidence indicates that increased tubular reab-
sorption of sodium 1s at feast as important a cause of sodium retention
congestive failure 25 13 a decrease 1n renal tubular sodium load Maxwell
et al (94) have shown that increased renal venous pressure 13 not suffictent
cause of the renal sschemua found 1n heart failure Edelman et a (95) found
renal blood flow decreased by about 70 per cent and glomerular fitration
rate by 50 per cent in patients with cheumatic heart disease and congestive
farlure There was a definite ncrease in renal arteriovenous oxygen differ
ence VEM? nas found 1n the renal venous blood 1n 10 of the 12 patients
1t was present three times (n trace concentrations in samples from 13 normal
control subjects Release of VEM 1s attributed to the decreased renal oxygen
tension The hepatic venous blood of 10 of 11 patients shoned VDM in 1n
creased concentrations and traces only 1a 3 of 14 control subjects Pertpheral
blood contatned a muxture of varying proportions of VEM and VDM The
partiipation of these substances n the genetic mechanism of congestive
failure 1s still for inference and conjecture
survey of pul y arterial pressure in various species
by Rodbard et gl (96) has culminated 1n a reasoned explanation ItisJowin
the higher vertebrates because of () the size of the pulmonary vascular bed
(b) the absence of tissue support for the capillanes and (c) therr distens:
bility Corollaries of the two latter points are the facts that any marked 1
crease 1n pulmonary artenal pressure tends both to pool blood 1 the fungs
and to disturb resp y exch Development of an intersentrcular
septum not only separated artersal from venous blood but also provided
conditions 1n which systermec artenal pressure can vary independently of
pulmonary pressure
McCann (38) analyzes the respiratory regulation of arculation taking
the view that the lungs function as check valves between the ventricles
He sugg: that pul A and d bronch
striction can explain not only such an obvious lung heart disorderas  tussive
epilepsy but may also participate in heart fajlure and angina pectors
Thus the effect of aminophylline on cardiac output can be mote readily
platned from its ble pul y efects than from an assumed
direct action on the i} 5 gl d mn the appl
of Starling s law 1n the 1ntact orgarusm can be resolved by the conuderation
that the pulmonary bed 15 far from passive and 1ts actwvity enables a sepa
rate application of the law to each ventnicle Nyl ¢f af (97) from the 1m

1 Vasoexcitor matenal
3 Vasodepressor material
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mediate volume of d of u that a third
of the blood volume s normally 1n the heart and lungs but Ebert ef a!
(93) 1n a ssmilar study using T1824 estimate the fraction of the blood vol
ume 1n lung left heart aorta and major systemic artertes as only 20 per
cent This volume of blood referred to as Q was normal 1n patients with
rmtral stenosts but much increased in left ventricular failure and did not
correlate with vital capacty The inference 1s that left ventricular diastolic
content contributes more to Q than alterations in pulmonary blood volume

In dogs Bloomer et al (99) found that hgation of the left pulmonary
artery led to a progresstve nse n left bronchial artenal flow so that in a few
months the output of the left ventncle greatly exceeded that of the right
This dissociation may explain the left ventricular strain sometimes found m
pulmonary stenosis or severe bronchiectasis

Chroni¢ pul, has been cl. d on ph I 1
grounds by Baldwin el al (100) In order of increasing seventy the classes
are {(a) those who compensate for ordinary needs (b) those with resting
artenial anowa {c) a group who cannot compensate at rest and who have
artennal anoxia and increased carbon diowde content and (d) a class
showing polycythemia and congestive heart faifure Of interest 1s the corre
lation of polycythemia with nght heart failure rather than with anoxia as
such The high cardrac output found i cor pulmonale i fatlure 1s 1nterpreted
as a response of a relatively normal myocardium to the sttmulus of hyper
volernta The electrocardiographic pattern of right ventricular hypertrophy
was nearly always present when pulmonary artenal pressure exceeded 30
mg Hg but also appeared 1n some with lower pressures [Johnson et al (101)]

Intermittent positive pressure breathing enables a more umform alveolar
aeration and increased artenial oxygen content tn patients with pulmonary
fibrosts and emphysema [\1otle) et ! (102)] But even oxygen 1s hazardous
i patients who are ch since 1t
serious mental disturbances and may cause death 1n coma [Comroe ¢ ol
(103)] The nature of these 15 not although
Motley (104) emphasizes respiratory acidosis as a sequel of treatment with
100 per cent oxygen He ds a 30 per cent whenever
oxygen 1s to be given over long periods and for ambient breathing in coma
concentrations to 70 per cent under intermittent positive pressure there
by aiming to avord both acidosis and atel The f
g oxygenation in the absence of pulmonary function has been explored
expenimentally by Clark e al (105) These studtes together with those of
Stokes & Gibbons (106} and of holff (107) are aamed at temporanly sub

The

stituting for both y and cardiac fi
are very great
Beck s danng cardiac \¢ by artenal with the

coronary sinus (108) has been studied in dogs by Johns et al (109) They
find that these expeniments wndicate that this benefit 15 not suffictentls
adequate (sic) or dependable to warrant climcal application at the present
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of heart failure They propose an inclustve classification Bing et al (92) con
tribute to the climcal physiology of heart failure by their direct demonstra
tion that the fatling heart 1s mefficient 1n oxygen utiization

Selkurt e ! (93) found tn dogs that wsth decreased tubular sodum foad
there 15 indeed an 1ncrease 1n the fraction of sodium reabsorbed However
an accumulating body of evidence indicates that increased tubular reab
sorption of sodium 1s at least as important a cause of sodium retention 1n
congestive faJure as 1s 2 decrease 1 renal tubular sodium load Maxwell
et al (94) have shown that increased renal venous pressure 1s not suffictent
cause of the renal 1schernta found in heart fatlure Edelman e? ol (95) found
renal blood flow decreased by about 70 per cent and glomerular filtration
rate by 50 per cent 1n pattents with rtheumatic heart disease and congestive
failure There was a defimte increase 1n renal artersovenous oxygen differ
ence VEM?was found in the renal venous blood 1n 10 of the 12 patients
1t was present three times in trace concentrations sn samples from 13 normal
control subjects Release of VEM 1s attnibuted to the decreased renal oxygen
tenston The hepatic venous blood of 10 of 11 patients shoned VDM3in 1z
creased concentrations and traces only 1n 3 of 14 control subjects Pertpheral
blood contained a mixture of varying proportions of VEM and VDM The
participation of these substances in the genetic mechanism of congestive
failure 1s still for tnference and conjecture

ve survey of pul y arterial pressure 1 Various species

by Rodbard et al (96) has cul dina d Itislow1n
the higher vertebrates because of (a) the size of the pulmonary vascular bed
(%) the absence of tissue support for the capillaries and (c) their di tenst
bility Corollares of the two latter pomnts are the facts that any marked 1
crease in pulmonary artenal pressure tends both to pool blood 1n the lungs
and to disturb resp Devel of an mterventricular
septum not only separated artersal from venous blood but also provided
conditions 1n which systemic arterial pressure can vary independently of
pulmenary pressure

McCann (38) analyzes the respiratory regulation of arculation taking
the view that the lungs funcnon as check valves between the venmcles
He suggests that pul ton and d b
striction can explain not only such an obvious lung heart disorderas tussive
epilepsy  but may also participate 11 heart failure and angma pectons
Thus the effect of arunophylline on cardiac output can be more readily
explatned from 1ts unquestmnable pulmonary eﬂ'ects than from aa assumed
direct action on the my 1n the 1
of Starling s law 1 the intact organism can be resolved by the consideration
that the pulmonary bed 1s far from passive and its activity enables a sepa
rate apphcation of the law to each ventncle Nyhn et al (97) from the im

2 Vasoexcitor material
3 Vasodepressor matenal
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that as little as 1 cc of air may be lethal when 1njected 1nto the left auncle
They suggest arterial embol as the babls h of so called
pleural shock Such embolization 1s recognized from air 1n the retinal
artenioles and by Liebermeister s sign of patchy pallor in the tongue The
head down left lateral prone posmon may protect both thn cerebral and
coronary vessels and sub of oxygen dissipate the bub
bles In venous embohsm ordinanly much less serous the cause of death
1s often a nght venmcular air lock so that Stallwerth Martin & Postle
thwnait (126) d syringe of the ventncle
Medrco legally air embolism 1s hard to detect and harder to prove hulka
(127) has described a dewvice for demonstrating 1t at necropsy

FuxctiovaL HEART DISEASE

A notable contnibution tn this field 1s Wolff s paper on life stress and
cardiovascular disorders (128) In 1t he formulates a mass of data which
demonstrate the intensity quality and vanety of cardiovascular responses to
stressful situations These include changes 1n heart action electrocardiogram
and peripheral resistance and changes in the renal airculation which some
times far outlast the change in artenal pressure In general pressor and vaso
constrictor responses to upsetting tnterview were more 1ntense and prolonged
i pattents with essential hypertension which suggests mechamisms which
may accelerate 1ts course Stevenson e al (129) describe the mechamsm by
which anuety 1mpairs exercise tolerance as an exaggerated cardiac mobiliza
tion with increased output stroke volume and rate The combimnation of
anxiety and the need for effort may account for the susceptibihty of the
chronteally anxious to structural heart disease At the very least this must
be the basis of many bouts of congestive heart failure which nerther diet nor
digitalis can explain

PERIPRERAL CIRCULATION

Cerebral vessels —hety (130) who with Schmmdt and co workers has ex
plored human cerebral eirculation and function authontatively reviews this
topic With Wechsler & hleiss (131) he has shown that mtravenous dosage
with aminophyiline has the unexpected effect of causing cerebrovascular vaso
constriction On the other hand bilateral stellate ganglion hlock causes no
change 1n cerebral blood flow or oxygen tn esther
or hypertensive patients [Harmel et al (132)] The mechanism of the bene
ficral effects which continue to be attributed (133) to this procedure tn acute
cerebral thrombosis and embolism remain obscure

In contrast to essential hypertension neither cerebrovascular resistance
nor coronary artery resistance [Bing ef al (92)) are increased in coarctation
of the gorta It follows that this condition 1s not hemodynamically akin to

renal or essential hypertension Increased cerebral blood flow and pressure
may also explain the ve f

of cerebral h h mn co
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ume  They had difficulty keeping the shunts open for more than a few
days The artenalization achieved was superficral However just as cardiac
cathetenization scems more 1njurious 1n dogs than 1n human patients [Ban
field (110) Ellis et a! (111)] so 1t may be that the tendency of dog blood to
clot thwarted some of their efforts and that Bech himself at any rate 1s
sustified in continuing his careful chical trrals Vineberg s myocardeal 1m
plantation of 2 mammary artery (112) 1s expersmentally successful but will
hardly be attempted soon 1n human patients

Snock AND COLLAPSE

The nature and treatment of oligemic shock have been reviewed by
Page (113) who places emphasis on the sequential changes of vascular re
activity and 10 treatment of termnal shock on intra artenal transfusion
Zwerfach (114) deals with the genetic participation of the VEM VDM

h and the of fi 1 change 1n the small blood vessels
as a guide to treatment Remungton ef al (115) differentiate three phases of
response to hemorrhage in the dog The concepts of the mechanisms of olt
gemic shock expressed by these authors are much the same The differences
lie manly 1n the measurements made and 1n etiologic attributions

Participation of the sympathetic sysiem in the vasoconstriction of ex
perimental oltigemuc shock has been studied by Wiggers e al (116) and
by Renungton ef a! (117 118) Inhibition of sympathetic activity by 1n
jection of N N dibenzy1 8 chloroethylamine (Dibenamine) alters the course
1n that animals maintain their functions and survive at lower levels of artenal
pressure than normal ammals but are also more sensitive to blood loss The
relative partiupation of sympathetic nerves epinephrine and noreptneph
rine 15 not tested Beecher (119} has compiled 1n one volume [ articles
on the treatment of war wound shock The principles stated apply to shock
in general Resuscrtation and anesthesia recene special attention

The use of blood and plasma transfusions ss carefully surveyed by
Strumta & McGraw (120) Sampson & Singer (121) advocate transfusion of
blood or plasma in patients who demonstrate hypotension of less than 85
mm Hg as a sequel to myocardial infarction To be of value treatment
should be mstituted within four hours Holden et ¢l (122) have observed
that patients whose my ocardial reserve had been 1mpatred by arteniosclerotic
heart disease did not tolerate the load of unnecessary or excessive post
operative transfusions Studies of the effects of transfusion 1n normal dogs
and 1n dogs with myocardial infarction confirmed the impression thus 1t
would seem that intra arterial transfusion now more widely used [Jones
stal (123) Mazella (123a)] would be the logical procedure i postinfarction
shack
Extra artersal bleeding with subsequent intra arteral transfusion of the
patient s own blood (induced oligemua) 1s advocated by Gardner & Hnle
(124) as an aid to hemostasis during operations With arterial transfusion of
Lnd air embolism 1s a serious hazard Durant e al (125) have shown

any



CARDIOVASCULAR SYSTEM 63

sisted 1n nearly all those affected The area involved had 1n the main in
creased

Thrombotic artenal occlustve disease of the legs 15 monographically re
viewed by Edwards (150) 12 a brief text on sts diagnosis and treatment Wart
man (151) directs attention to bleeding into the intima as a precipitating
cause of artertal occlusion tn the legs As 1n coronary and other arteries
capillaries which pathologically ramify through a diseased inttma may rup
ture and lead to occlusion This mechanism seems to be associated at least
1n the three cases observed with generalized hypertensive vascular disease
which however 1n our experence ts a very unusual complication Boyd et al
(152) report on a clinical 2nd arteriographic review of nearly 500 cases of
intermittent claud and they h the with which
pnmary thrombos:s of the popliteal artenes 1s the cause of this syndrome n
young persons

Mahinow ef al (153} describe paroxysms of hypertension 1n certain pa
tients with intermittent claudication These were observed duning standard
exeraises did not directly correlate wath pain and were only partly abolished
by tetraethylammonium Malinow and co workers suggest that a generalized

18 an of claudica

tion but increased cardiac output in an arteriosclerotic person would 1n part
explain their observation Naide (154) suggests simple measures (shortening
the stnde favoring the affected leg slowing the pace) which will lessen the
demand of the calf muscles for blood and thereby relieve the claudication pa
tient of much of his disabihity

Freeman ¢t ol (155) point out that those who have recovered from the
1schemic effects of occlusion of an artery mn an extrermty may still present
rest pain paresthesias and numbness-~the so called 1schemic neurnitis Sym
pathectomy 1s contraindicated but excision of a section of the thrombosed
artery gives d relief Since ar 1s not followed by any sig
nificant increase 11 circulation 1t scems that 1t must act by interrupting a
reflex which originates at the area of thrombosis An analogy can probably
be drawn between this condition and some of the postcoronary syndromes

Artertal embolization 1s reviewed by Andrus (156} Early (12 hr) em
bolectomy 1s indicated 1n patients who are good surgical risks but adds hittle
to conservative measures tn the aged and severely arterioscleroic He ad
vocates sympathectomy 1n most instances and the use of anticoagulants at
once except 1n patients who are to undergo surgery The effectiveness of re
gional hepanmization by intra artenial dnp has been demonstrated following
embolectomy or other artenal surgery (157) This avoids the nsks of sys
temic hepanmization and 1t may even improve anticoagulant actiity at the
site of artersal 1njury or repair

A large proportion (roughly 25 per cent) of seemingly complicated and
Trecurrent varicose veins particularly in the younger age groups are attnbuted
to arteriovenous vances by Pratt (158) Treatment s based on wide excision
of tnbutary veins and of artenal channels Bauer (159) descnibes diagnosis
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arctation In this connection Frankel (134) drew attention to the frequency
wnﬁh which a history of migraine 1s obtained in patients with spontaneous
hnoid bleeding and d that intr: vasodilation dunng
attacks may, over the course of years weaken vessel walls Bean ef al (135)
described a syndrome of acute focal cerebral disease precipitated by ar
culatory dary to my dral 1nf which 15 to the
brain what acute coronary insufficiency 1s to the heart
Beck ¢ al (136) have reported preliminarily on their attempts at i
creasing cerebral blood flow by establishment of a carotid jugular fistula n
mentally retarded children The most apparent benefit post operatively 15 a
decrease 1n the number and seventy of convulsive serzures However we are
told by some neurologists that this may follow nonspecifically as a sequel to
any extensive trauma or operation
Arterses and vesns —New books on the management of vascular diseases
are those of Samuels (137) and Pratt (138) The latter s surgical text s recom
mended for 1ts broad coverage and excellent 1llustrations Surgical vascular
physiopathology 1s reviewed by Schumacher {(139) Blood clotting 1s inform
1ngly discussed from several points of view 1n a report of 2 Macy Conference
(140) and from a more specialized aspect by Seegers (141) Contnibutions
to tnstrumental diagnosis are numerous Goetz (142) demonstrates the sig
fi of the venous it 1 tests of shin ure and
blood flow Winsor and co workers (143) have compared various plethysmo
graphic methods 1n pattents with occlusive artenal disease and they em
phasize the value of the postoccluston plethysmogram Winsor (144) has also
used the systolic arteral gradients from thigh to toe as a guide to the site of
artenal occlusion
herslake & Cooper (145) find that in the hands and leg the later period
of vasodilation mn response to warming the trunk ts 10 to 15 sec The latency
1s the same when cuffs around the thighs are inflated to 200 mm Hg The
vasodilation 1s therefore due to a reflex with complex central nervous con
nections Brigden et al (146) show that forearm blood flow right auncular
pressure and cardiac output decrease 1n the erect posture People who faint
easily differ in that on standing the blood pressure soon falls and the fore
arm quickly d; Stmular d 1n lordosis and preg
nancy and 1n some patients with central nervous system syphilis
Friedell e ol (147) have further developed their experience with the use
of wmtravenously njected radicactive isotopes in the study of peripheral
vascular disease and d. the effects of line 1n therr circulatron
mdex  The test proposed by Kety (148) as a measure of regional ctrculation
15 the reverse of this principle since 1t mvolves the rate of clearance of Na*
locally njected
Agate (149) comments on the multiple causation of Raynaud s phenome
non which he distinguishes from true Raynaud s disease surveys 1ts occupa
tional incidence in workers using rotary polishing tools and descrites a test
by cold immetsion After 2 lapse of two and a half years the condition per
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evaluated 1n this country The latter gives great promuse since 1 the ex
penenced hands of Wright (170) 1t 1s found to act more rapidly than dicu
marol 1n decreasing prothrombin time and also to have less prolonged effect
when treatment 1s stopped Another new anticoagulant phenylindandione
(170a) has given encouraging results 1n 53 patients studied by Blaustein
et al (171) Its properties ble those of ethyl t

In the field of minor vascular surgery Orbach (172) finds injectton of an
anionic detergent foam 1a volumes which contain as hittle as 003 cc of the
sulfate ester gives satisfactory sclerosis tn 9 of 10 vanicosities treated without
any untoward effects

RuEUMNATIC FEVER

Etiology —Murphy & Swift (173) strengthened the belief that multiple
streptococcal infection may cause rheumatic disease Rabbats sicken within
3 to 20 mouths after 2 to 10 skin mfections with Group A streptococet of
different ) 1 type M of those that succumbed
and those sacnficed while sickened revealed focal alterations 1n the con
nective tissue of the adventitia valves mural endocardium epicardium and

d Cardiac il similar to those of rheumatic fever were
noted Only a small proportion of the rabbits developed the secardiac lesions
But similarly only a small proportion of infected human beings develop
theumatic heart disease The experimental procedure of multiple successtve
1nfections follows the pattern encountered in rheumatic fever Swift has pre
sented a comprehensive survey of a lifetime work (174) on the etiology of
rheumatic fever which deserves the most careful and thoughtful reading and
cannot with justice be abstracted

‘The search for specific 1ab y methods for d of rt
disease continues The phase reaction (175) cephalin cholesterol flocculation
{lussane ef al (176 176a)] plasma hexosamune levels (177) and heparin
tolerance (178) all are abnormal 1n many acute rtheumatic fever patients but
are not speafic and as Fischel states (179) there 1s no test for allergy in
rheumatic patients which 1s not abnormal sn patients recovening from strep
tococeal infections or other diseases

The tissue response to group A strain heat killed streptococet in the shin
of normal and rheumatic subjects has been studied by Humphrey & Pagel
(180) Normal patients show onlv moderate reactions which ta the rheu
matics are greatly increased While group A strain gave the most mtense
Teactions the severity of the reaction could not be correlated with any anti
geme components of the streptococer

Hench kendall 2nd coll have two h papers on effects
of cortisone and adrenocorticotrophic hormone {ACTH) on rheumatic pa
tients In the first of these [Sprague ez ol (181)] most of the charactenstics
of Cushing s syndrome are shown to result from large doses of these sub

stances Significant hypertenston was observed 1n only one patient who may
have had antecedent renal disease
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and treatment of the lower leg stasts syndrome In deep vein mecompetence
there resuits chromic edema uicerahion and pain Popliteal vemn hgation
blocks the pressure head the venous return then has to pass through small
channels:nto the muscle veins of the thigh Sixty four of 78 patients who had
been followed for more than one year after ligation showed steady progress
towards healing Analogous to Bauer s popliteal vein higation 1s Glassers
recommendation (160) of hgation of the femoral vein immediately distal to
the profunda branch in patients n the postphlebitic state

The treatment of advanced ly mphedema has been surveyed by deTakats
& Evoy {161} In summary they emphasize the great desirabiity of early
treatment 1n the acute stage by elevation movement elastic compression
and when there 1s associated lio femoral thrombophlebitis hepann The
problem n the chronic stage can to some extent be met by systemc measures
for relief of edema (low sodium diet etc) In 28 patients whose condition
had become disabling good results were obtained from 2 modified hondo
leon operation 1n 17 but kittle was gained cosmetically

Rosenfeld Langohr and their co workers (162 163) report respectively
on the effect of therapeutic cold and warmth 1 frostbite and thermal burns
as observed experimentally 1n dogs Cold at 10 C seemed to retard the ab
normal lymph flow and to decrease lymph protetn concentration and edema
of the affected area In burns cold had simular effects but 1t also retarded
healing and sometimes increased tissue damage Cold 15 useful only in the
temporary reltef of pain from small burns But the snowball treatment of the
frostbitten cheek finds 1ts justification

The sympatholytic drugs have current interest Nickerson & Gump
{164) have reviewed the pharmacology of those related to N N dibenzy! 8
chloroethylamine (Dibenamine) Hoobler ef al (165) descrbe 1n detail the
effects of tetraethylammonium on peripheral blood flow in normal subjects
With a dose of 500 mg the sympathetic ganglionic blockade 1s incomplete
smnce the vasodilation 1s only about half that obtaned by paravertebral
block However 1t 1s greater than with ammophyliin papaverne micotiuc
acd mtroglycerin and body heating Burt & Graham (166) describe the
effects of the analogous but longer acting pentamethonium and hexametho
mnm sodides Wakim et el {167) report the perpheral vasodilator effects of
benzazohine (Priscoline) As with tetraethylammontum the greatest vasodt
lation occurred 1n the toes and feet

Sympatholysts 1s better achieved by paravertebral lumbar sy mpathetic
bloch than by drugs Indeed Ruben (168) believes that hus method of con
tinyous lumbar epidural block 1s especially effective O Connor ef al (169)
have drawn attention to a patient under treatment with dicumarol who suf
fered fatal ret: 1 h foll g lumbar sympathetic block
Systermuc drugs may be especially useful in panents concurrently under antt

lant treatment

coagru‘w new anticoagulants Pantol a hepann analogue and ethyl bis
courmacetate (Tromexan) a dicumarol like compound have yet to be fully
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made in 19 of these 17 of whom were controls and 2 treated Maliner ¢t ol
(1872) have further studred the problem of oral penicillin prophylaxts

Rubbo Holmes & Stokes (188) confirmed the observation that small darly
doses of sulfanilamide given continuously reduced the recurrence rate There
was an mncrease 1n the number of sulfamlamide resistant 1solated
from the treated group Penicillin was used in cases of mamifest infection
Prophylaxis should best be instituted when a quiescent state has been
reached after a major eptsode preferably after the first attach

Vascular lestons —Costero (189) has again confirmed Breutsch s work on
the importance of cerebral vascular lesions as a cause of death n rheumnatic
fever The old problem of whether rheumatic heart disease has any influence
1n development of coronary artenal degeneration seems to have been settled
1n the negative by Gardner & White (190) An exception to this may be
coronary artenosclerosis 1n the young [Saphir & Gore (191)] Rheumatic
heart disease as demonstrated at necropsy among patients with rheumatod
arthntis1s far higher than in the general population (192) This does not cor
respond with bedside experience possibly because of the immobilization
imposed by arthntis

Treatment —In the past year the five approaches to the management of
patients with theumatic fever have been (a) treatment of the infections
assoctated with the disease with pemcitlin () treatment with cortisone and
ACTH (0 3] blish of venous shunts for ad
vanced mtral stenosts and {¢) adminstration of ascorbic acid The first two
have already been reviewed

C

1s2a y new which ts now being per

formed 1n 2 number of centers with some success Glover O Neill & Balev
(193) have re established a constderable degree of vascular function without
the production of dd 1 i about 30 cases
Murray (194) and Baker Brock & Campbell (194a) have recently discussed
the technical aspects of the operation

Bland & Sweet (195) have devised a new procedure an extracardiac
shunt from the left auncle mto the sy temic venous bed by anastomosing the
dorsal segment branch of the nght inferior pulmonary vein to the azygos
vein In three cases of advanced mutral stenosis with postoperative followups
of 4 to 12 months the repeated bouts of acute pulmonary edema have been
prevented One other patient died 11 days postoperatively of recurrence of
acute rheumatic fever

Admunistration of 1 gm of ascorbic acid by mouth four times a day to
seven patients with rheumatic fever seemed 10 ndicate that this substance
had strong antirheumatic activity Massell et al (196) suggested this chinical
tnal on the basis of Rineharts concept (333) that vitamin C deficiency
played a part 1n the genests of theumatic fever Therr results are preliminary
and the outcome of the experiment will be watched wath interest Cortisone

vitamin C hips are noted ly by Sch f al
(197) i “
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Hench et al (182) 1n the second article report on erght patients with acute
rheumatic fever and six with severe d d lupus eryth The
acute f of rh fever were promptly abohst
by cortisone or ACTH No evidence of new or mereased old rheumatic car
ditis was observed within the following 8 to 10 months Anecillary measures
to treatment with these hormones are described 1n some detarl Thorn ef al
(1822) have continued their careful studies on the relationship of prtmtary
adrena) function to rheumatic disease

Massell et al (183) treated with ACTH 10 patients with severe rheu
matic fever most of whom had active carditis The mmimal effective dose
was found to be between 20 and 50 mg daily All but 1 of 10 patients 1m
proved remarkably Over 4 to 10 weeks the rheumatic process became
quiescent 1n five and damped in the others Polyarthnitis and fever were con
trolled most rapidly Systolic and drastolic murmurs regressed n three pa
tients The sodium retaimng action of ACTH may partly counter its bene
fictal effect 1n the presence of congestive failure The untoward reactions
were severe mental depression in one patient rounding of the face and head
ache
Further expenence has also been added by McEwen et ol (184) The C
reactive protein and antistreptolysin O tater fell to normal The effect on
rheumatic carditss was less defimte two patients showed no immediate 1m
provement in heart failure but one 1mproved These published cases added
to many unpublished lead us to the view that nerther short nor long term
results are fully evaluated Opinton seems to run the gamut from optimism
to pesstmusm Al agree that the rheumatic process ss esther slow ed or stopped
while treatment 1s continued Little that 1s new has been published on the
more fund 1 hymal h of cortisone and ACTH
Dorfman & Moses (185) show a drop in hyaluronidase inhibstor during
ACTH adminstration m children with rhenmatic fever

It will be recalled that much interest was created 1n 1935 by Crooke when
he demonstrated hyaline cytoplasmic changes 1n the basophile cells of the
pituitary 1n patients with Cushing s syndrome Golden Bondy & Sheldon
(186) now find that admimstration of ACTH to patients results 1a an in
crease 1n the total number of prtuitary basophils Crookes hyaline cyto
plasmuc changes in these cells and basophilic stippling of many chromo
phobes They suggest that these changes reflect storage of endogenous ACTH
If tlus stew 1s confirmed some of the on the role of the prtmitary
1n hypertension will require reonentation

P; and preval of rh disease —The sigmficant observa
tron 1n this field seems to be the large scale demonstration (187) that early
treatment of exudative pharyngitis and tonsihitis with procaine pensaillin G
¢n doses of 300 000 un1ts on admission and again 11 72 hr stokmgly reduced
the 1ncidence of theumatic disease In the entire group of 1650 27 patients
developed symptoms suggestive of acute rheumatic fever within 10 to 25
s of the intial infectton A definite diagnosis of acute rheumatic fever was

day:
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recently appeared 1n a fourth edition Another new general text 1s that of
Ziegler (208) The reviewers text on hypertension (209) has appeared in a
second revised edition

Frant & Groen (210) using tional methods h as a result
of study of 418 ambulant patents that death rate 1n men 1s higher than
women that chronic nephritis increases the difference and that in women
the hypertension of toxema of pregnancy matenally increases mortality
Attenial pressure has been measured 1n 100 infants from one month to one
year by Sujoy & Raznowvich (211) and found to average 59/30 mm Hgatone
month and 95/58 at one year

A grouping of signs and symptoms suggesttve of adrenal cortical dys
Functon has been made by Schroeder Davies & Clark (212) Sudden onset
of obesity of the cerebral type 1n women menstrual irregulanties abnor
mally low concentration of sodium and chlonden sweat and good response of
the blood pressure to low salt diets make up the syndrome The syndrome
of malignant hypertension has received further study by Murphy and hus
group (213) They direct attention to the unusual features such as spontane
ous remisston lack of eyeground changes lack of proteinunia and hematuna
They recommend sy mpathectomy ta early cases Not much progress has
been made 1 lhng the i d mosaic the causative
factors of the hypertension sn patients though some further understanding
has been achieved 1n ammals

Lead poisoming seems to have again been found wanting as a cause of
hypertension (214) A rather startling paper {215) by associates of the late
Professor Volhard suggests importance to the functional state of the carot:d
sinus Procatne block of both sinuses tn normatenstie persons causes a sharp
brief rise 1n presssure and pulse rate In hypertensives the pressure rise 1s
greater and more prolonged The authors suggest this 1s due to a lack of
counter of the pressor 1n the hypertensives
whichin turn results from a higher vascular threshold for impulses associated
with impaired elasticaty This 1s 1n essence placing hyposensitivity of the
Ppressor receptive system on an anatomical bass

The chloroform soluble formaldehydogenic steroids of some hyperten
sives urines are mcreased in quantity [Corcoran & Page (216)] Thss finding
15 conststent with overfunctioning of the adrenal cortex primary or second
ary with a failure to degrade these steroids 1n the body or with some pe
cultanty of renal excretion In a preltminary report on three patients Genest
et al (217) find changes 1n several steroid fractions when the salt intake was
varied from high to low Perera (218) has presented an exceflent review of the
relationship of the adrenal cortex and hypertension From a different posnt
of view the same problem receives an imaginative and searching analysis by
Selye (219)

It 15 :mpossible at this time to determine how far Selye s experimental
work on the relationship of hypertension and vascular disease produced by
Tyophilized anterior pitwitary powder (LAP) and DOCA 1n um nephrecto
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Little advance has been made in the understanding of bactenal endo
carditis Work seems to center chiefly on the lesions which remarn after the
disease 15 presumably healed and the kind of antibiotic therapy which 1s
most effective Kaplan e al (198) followed 18 patients with subacute bac
tenal endocarditis cured by penicilin Progressive cardiac disability occurred
1 s1x with dynamecally sigmificant residual aortic insufficiency and three
succumbed to cangestive farlure Twelve patients showed no progressive
cardiac disability and 1n none of these was there sigmficant aortic imsuff
ctency Saphir hatz & Gore (199) have d to correl lectrocard
graphic tracings with mjyocardial damage In 76 cases anatomic changes
were present in all Sersal electrocardiographic records although not spectfi
cally diagnostic indicated an active myocardial disease A useful reference
list has been provided (200) of articles published from 1936 to 1948 inclysive
on sub bactenal end ditss of nonst longin

Electrophoretic studies of plasma proteins by Donzelot & kaufman (201)
showed moderate mcreases 1n ¥ globulin 1n endocarditis with positive cul
tures The proportion of 4 globufin 1s very high 1n cases with bad prognosts
and falls slowly and progressively with smprovement In rheumatic endo
carditis both & and v globulins are greatly d and d as1m
provement occurs

There seems to be a movement away from the use of anticoagulantsin
conjunction with sulfonamide or antibiotic therapy For example Cohen
(202) reports two patients with massive cerebral hemorrhage following
hepann and sullapyridine therapy hing et ol (203) have compared the
method of massive short term therapywith penicillin and4’ carboxypheny!
methane sulfonamlide (Carinamde) with the prolonged moderate dose
method With the former treatment was completed wathin 16 days or Jess
But 1 spite of the successful maintenance of very high blood penicallin
levels the infection persisted 1n seven of eight patients Four of the seven
failures were sub 1y cured by 1 d with
doses

The 1mportance of () adequate daily doses of pemicillin depending on
sensttivity of the orgamism (not less than 500 000 units 1f sensitive and one
muilion if resistant) and (5) continutous therapy for at least four to six weeks
1mtially and longer if relapses occur 1s again pointed out by Organ & Done
gan (204) A dosage schedule based on b 1 1s bed by
Schhichter MacLean & Mulzer (205)

ARTERIAL HYPERTENSION

Studtes 1n the field of hypertension continue to 1ncrease 1n number and
the quality seems to be mamntained Many aspects are discussed msa Ma;y
Conference publication (206) on factors regulating blood pressure tmuh s
textbook of cardiovascular disease (207) which 1s of course all inclusive has
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with cerebral vascular disease of normal and of abnormal mental status
Those with normal mental status had significantly lower flons higher AV
otygen differences and hugher cerebral vascular resistance than normal
young persons Those with abnormal mental status had still lower flows
cerebral oxygen and glucose utihizations and higher cerebral vascular restst
ance than those with normal mental status Thus a beginning has been made
1m the analysis of the effect of vascular disease on cerebral metabolic func
tions
McCall (231) finds cerebral blood flow normal in pregnancy and toxemia
but d 10 ecl The oxygen
of the brain was d d 1n eck but not d 1n nonconvulstve
toxemmas The hypertensive part of the syndrome was only an inadental
part of the study Shenkin efal (232) and Crumpton ¢ ¢} (233) have studied
the problem of position on cerebral blood flow 1n normal and hypertensive
patients after sympathectomy The postsympathectomy patients differed
1n respect to cerebral blood flow with tilt showing a decrease with 20 degrees
head up tilt whereas a majonty of normotensives showed an increase
Another method of ¢lear potenthial value in the evaluation of patients with
vascular disease 15 microscopy of the conjunctival vessels Lack (234) uses
magnifications up to 200 times In hypertensives he finds a hypertension
pattern 1n the capillary bed consisting of extensive narrowing elongation
and loopmg fixed angularities or tortuosities thickening of the walls and
loss of normal distensibility Ninety nine of 100 patients showed this pattern
and 1ts seventy correlated directly with the rise in diastolic pressure Arte
riolar pathology was observed 1n 80 per cent of the hypertensives as well
Mechanism ~—Goldman and co workers (235) noted no consistent change
10 glomerular filtration rate renal plasma flow or filtration fraction during or
following transfuston of hypertensives with blood from other hypertensives
and laterwith blood The problemof pressor and
substances continued as vexed as ever Shorr s VEM 1s still only a phenome
non (334) VDM has been identified as ferntin but ferritin has been shown
to have no spectfic ability to depress the pressor action of epinephrine (236)
Its large injection does not facilitate the production of shock. Much more
work 1s required before the role these phenomena play m vascular disease
can be assessed
The so catled Trueta or Oxford shunt as a bastc mechanism of hyperten
sion seems to have about lost 1ts vogue Shunting does not occur 1n hyper
tensives and 1schemua of the renal cortex 1s not a necessary prerequisite for
the production of hypertension Thus the enthusiastic and premature ac
claim of an f 1 mter of sound mor 1data
has as1s 50 often the case not been sut d by mature d
Concentrates from 21 of 23 hypertenstves blood when mjected 1ato
rats produced prolonged pressor effects according to Stock & Schroeder
(237) In the majonty of extracts of 22 normal persons the pressor effects
were absent Just why 1t was present in the munority 1s not made clear

bol.
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mized salt treated rats can be applied to human hypertension DOCA and
LAP hypertension seem to have distinet mechanssms but common patho
logical mamfestations {Masson e¢ al (220)] Selye s broad concept 1s stated
1n hus snclustve book on stress (221)

In one hypertensive pattent given 200 mg of cortisone for 30 days
Perera et al (222) found a prelisunary rise 1n blood pressure followed by a
small decline which persisted for several weeks after treatment was discon
tiued Many observers will question whether these changes m blood pres
sure can be considered significant From hmuted expetience, the revieners
do not think 1tas

The effect of sodium intake on the action of ACTH was studred by
Ransohoff ef @/ (223) 1n one patient with essential hypertension On a low
salt diet tetracthylammonwum chlonide (TEAC) reduced blood pressure
more than 1n the control penod Adnumstration of 100 mg daily of ACTH
ratsed the TEAC floor above the control values but blood pressure remained
unchanged The left ventricular strain pattern disappeared and the Q T
mterval became shorter The TEAC floor closely parallels the metabolic
response to ACTH

Mernll & Smuth (224) observed that during the course of hemodialysts
with the Kolff art:ificial kidney both systolic and diastolic pressure nise The
pressor response 1s the result of d peripheral and frequently
of 1ncreased cardiac output In patients with prolonged severe hypotension
irresponsive to blood or plasma artenial pressure was also raised by dialysis
Could this response be due to the hberation of a norepinephrine hke sub
stance as noted 1 dogs when cross transfused (225) orisita change 1a blood
and extracellular flnd volume or the dialysis out of a depressor material?
Ther experience does not correspond with that of Kolff (226)

The clinical observation that hy pertension 1s uncommon 1n patients with
I1iver disease has reccived further support by Raaschou (227) who found the
frequency and degree of hypertension was substantially higher 1n the control
group than n patients with subacute liver atrophy Insulin tolerance tests
performed by Mirsky et al (228) show no difference between normal and es
sential hypertensive patients as regards the rate of blood sugar decrease
after mjection of a standard dose of insulin But the rate of restoratton 1s
significantly delayed 1n hypertensives

Vanous vascular areas have been subjected to more careful analyas of
the changes elicited by hypertension due chiefly to the introduction of better
methods Recent work by Kety (229) shows that the constnicted cerebral
vessels of essential hypertension can partially relax mn response to a fall 1n
blood pressure elicated by differential spinal sympathetic block The capaaity
to telax 1s not complete so that with severe reduction of pressure cerebral
blood flow decreased and evidences of cerebral anoxia occurred The crcuta
tion of the bramn s thus 1n this respect analogous to that found 1n the kidney

by the reviewers (157)
4 Sc;emberg (230) exarmned the cerebral blood flow of a group

of patients
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cardia postural hypotension and glycosuna as signs of diagnostic value It
1s now quite well recognized that sustanded hy pertension may be assocrated
with a pheochromocytoma and another example of a well studied case has
been published [Smith Logue & Beard (243)] An excellent practical dis
cusston of d and of pheoch has recently been
published by Cahill & Aranow (244)

Assay of norepinephnine and epinephrine 1n extracts of nerves and other
extra adrenal tissues by von Euler (335) has shown that the chief sympatho
mimetic activity 1s due to norepinephrine Further Bulbnng & Bura (245)
have d d release of h as well as h from the
adrenal glands 10 amounts varying from 20 to 80 per cent of the total Holton
(246) found nearly twice as much norepinephnine as epinephrine 1n an acid
extract of a pheochromocytoma

A much more extensive climcal study of the problem has recently been
presented by Goldenberg & Aranow (247) Analysis of 10 tumors showed that
the norepinephrine concentration ranged from 14 to 97 per cent of the total
catechol content epinephrine making up the remamder The more norept
nephnine they contawn the more the chimical picture marmcs essentral hy per
tension

Hypertension persisted after removal of the tumors 1a 7 of 12 pattents
for pertods of from months to years Benzodioxane tests became negative
and basal metabolic rates normal The persistent elevation of blood pressure
1s due to some secondary mechamism perhaps set 1n action by the prolonged
presence of h and h tn the 1 It was indis
tinguishable from essential hy pertension but disappeared 1n several patients
after varying lengths of time

Tests for pheochromocytoma —A wide variety of adrenolytic or sympa
tholytic drugs continue to be used for the detection of epinephrine and nor
epinephrine producing tumors Calkmns ef of (248) found no fall 1n artenal
pressure after injection of benzodioxane (933 F 2 pipertdinomethyl 1 4
benzodioxane) 1nto 120 hypertensives Depressor {positive) responses were
found 1n a venified pheochromocy toma and 1n a patrent with a neuroblastoma
Removal of the latter caused a gradual fall in blood pressure and a negative
response to 933 F With recurrence the pressure rose again and a positive
fesponse to 933 F reappeared In contrast Taltaferro Adams & Haag (249)
studied a patient with renal hypertension 1n whom benzodioxane caused a
sharp fall 1n blood pressure which on repetition four times resulted 1n no
change in blood pressure A depressor response after benzodioxane does not
necessanly indicate the presence of pheoch t nor di to

Wilson (250) does 1t exclude 1t

Another interesting case of pheochromocytoma has been published by
Shapiro et al (251) 1n which 933 F produced an immedsate fall in pressure to
normal Benzodioxane also appears to block norepiephrine m human bemngs
and hence can be used 1n patients with tumors which secrete largely nor
epinephrine [Goldenberg & Aranow (252)] Since they point towards a re




72 PAGE AND CORCORAN

Schroeder & Qlsen (238) have recently entitled the substance contained 1n
those extracts Pherentasin  and further defined 1t as a water alcohol and
chlaroform soluble substance recoverable in concentrations of 10 to 20 pg
perl of blood It1ssomewhat unstable nonprotein and amie hke It1scon
cluded that this active pressor substance appears i the blood of most types
of hypertension increases in amount as nephrosclerosis develops often dis
appears 1n the malignant stage and does not usually accompany one spe
cially defined hypertensive syndrome Uncertain as the results currently are
1t1s this sort of 1nvestigation which 1s so necessary to progress in understand
g of the mechanism of hy pertenston

Further work on the chemical constitution of serotontn the serum vaso
constrictor has been presented by Rapport (239) Serotoma as crystallized
from blood1sa lex of lecular parts of and the sulfuric
aad salt of serotonin  Elementary analysis of the crystalline picrate of sero
tonin confirmed the empirical formula CioHO;N; obtamed bv deducting
creatinine from the complexisolated from serum Tentatively serotonin was
assigned the structure of 5 hydroxy tryptamine contaming water of crystal
hization

Mechanism of Cushsngs syndrome and toxemia of pregnancy —Hemn
becker has reviewed again his concept of the mechanism of Cushmng s syn
drome and added more evidence to support 1t (240) He conceived of Cush
1ng s syndrome as having three primary causes a tumor of the adrenal cortex
atrophy of the paired paraventricular hy pothalamic nucler or a tumer of the
ovary secreting progesterone These primary causes result in endocrine 1m
balance charactenized by overaction of the hypophyseal eosmmophile cells
and underaction of the basophile cells Later because of atrophic changes n
the thyroid gland and gonads the basophile cells may increase above normal
numbers But these cells are d and Ity depressed The
mcreased action of the hiles leads to tion of the function of
those structures to which the eosinophiles are trophic namely adrenal cor
tex corpora lutea androgenic cells and renal tubular cells Depression of
hypophyseal basophilic cells results 1n depression of the thyroid gland and
failure of maturation of the ova and semimferous cells The hypertenston 1s
regarded as a response to the overactivity of the hypophyseal eosinophile
adrenal renin angiotonin complex It 1s an interesting concept which will
require much careful work to prove or disprove Findley (241) has reviewed
the evidence w1 1ts favor

Pheochromocytoma ~—By far the most important advance 1n our know!
edge of pheochromocytoma s the finding by various 1nvestigators that they

contain h aswellas h Many single case reports have
appeared and much interest has been shown i tests for the preser:ce of
tumor by agents that block the action of h and/or

Smuthwick ef o (242) call attention to the tmportance of excessive perspira
tion vasomotor phenomena normal cold pressor response periodic eleva
tions of temperature blood sugar and basal metabolic rate postural tachv
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the results not be clouded by madequate studies Yet this continues to be
the rule rather than the exception An example 1s the use of irradiation of
the pituitary gland as a treatment for hypertensive vascular disease From
time to time this method has been highly recommended by able climicians
Vet now Best ¢t al (263) report 1t ta be useless Wolff (264) continues his
thorough study of life stresses on cardiovascular disease This 1s one of the
few such betng conducted There 18 no 1ndication as yet that a sympatholytic
agent has been found to be of value in the treatment of hy pertensive patients
though several new ones have been tested [Grimson ef a? (265) Nickerson
(266)]

Dretary management of hypertenston 1s gradually bemng clarfied as the
rather excessive emotional reactions to the subject seem now to be cooling
Chapman & Gsbbons (267) have recently reviewed the matter in detail and
have done 1t well Results of study of 39 patients with essential hypertension
during the 10 months siege of Budapest when the diet was free of animal
protein showed no change 1n blood pressure after this long period of depriva
tion [Koh&n & huchén (268)]

Some success 1s reported from vanous clinics on the use of low and
drastically low salt diets [Bang Bechgaard & Nielsen (269) Landowne
Thompson & Ruby (270)] The results vary widely due to differences 1n the
way the various groups were studied and possibly 1n no small measure to the
way the patents adhered to the diets It 1s almost a rule that most out
patients are not actually on a drastic low salt diet and 1t 1s difficult enough
to keep the intake at 200 mg when the patientsin the hospital A cation ex
change resin can restrict the absorption of sodium from the intestine as ongi
nally suggested by Dock (336) butisnot a full answer to the problem of so
dium restriction Berger et al {271} report some success wrth an exchange
resin which fixed some sodium and 1nduced a compensated acidosts by liber
ation of hydrogen 10ns 1n exchange for sodium 1ons Further work on the
renal capacity of hypertensives to excrete sodium has been presented [Greg
ory et al (272)] The synd of salt depl, 13 well d bed by Soloff &
Zatuchmi (273) and by Schroeder (274) The effect of change 1n salt content
of the diet on the effects of ACTH 1n essential hypertenston was noted above
[Ransohoff et al (275)]

Ruce diet —A very good summary of the results of the rice diet has
recently appeared from hempner s pen (276) 1n which he makes a strong
plea for its continued use He does not accept the view that the chief virtue
of the diet htes 1n 1ts being low 1 salt and calories The reviewers own results
however offer proof that in some patients at least thus 15 so (277) since
when salt was added to the rice diet blood pressure rose and 1ts withdrawal
agam elicited a fall in pressure Disagreement continues on whether patients
on the diet can mantain nitrogen equilibrium Peschel & Peschel (278) find

five shghtly negative and seven shightly positive Two in our expenience
seemed to be in balance Renal functional studies by Weston ef af (279) and
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duction of the nisk of operation the observations of Grimson ef al (253) and
of Bartels & Cattell (254) on the operative use of adrenolytic drugs are of
spectal mnterest

Green (255) reports on a patient with paroysmal hypertension who
within 6 min of receiving benzodioxane extubited 2 mse of 20/14 mm Hg
associated with convulsive twatchings thick speech and other signs numick
ng her p attacks B d may be [y pressor in sus
ceptible persons These varied reports demonstrate the commonly over
looked fact that this group of drugs have highly complex actions and that,
while 1n many cases simple rules may be followed 10 their use 1n others gross
error may result Benzodioxane does not bloch the cold pressor test [Berns &
Aagaard (256)] which accords with the concept of a8 neurogenic mechanism
of this response

Other blocking agents —Ferns and his associates (257) have continued
therr studies on the effect of TEAC and veratrum viride on the blood pres
sure 1n normal and toxemic pregnancy The blood pressure of the toxemic
hypertensive consistently falls when veratrum 1s given In normal pregnancy
TEAC produces a fall while veratrum yields neglhgible responses In
toxemta TEAC produces only mimimal falls while veratrum yields marked
lowering Frew & Rosenheim (258) have studied the effect of tetraethyl
ammonium bromide (TEAB) and secobarbital (Seconal) on the assumption
that both drugs act upon the neurogenic element of the hypertension but at
different levels of the reflex arc No difference was detected in the response of
patients with essential hypertension and hy pertenston secondary to chronse
renal disease Again 1t should be pointed out that almost none of these re
sults can as yet be interpreted with any degree of finality At leastitisen
couraging that TEAB does not produce a fall 1n cardac index with fall 1n
artenial pressure 1n either normotensive or hypertenstve patients

The extreme complexity of this action of these drugs and the complexity
of the changing reactions of the body to them has been the subject of a senes
of papers by Page & Taylor (259) The results obtained 1n the laboratory
lustrate the protean compleuty of drug body response interactions

It1sa pity to have to record that more and more evidence 1s accumulating
against the significance of the cold pressor and posstbly other simlar tests
The latest 1s a followup study for seven years on 166 officers by Armstrong
& Rafferty (260) They found the test not correlated with measures of hyper
tensive tendency age flying time or basal blood pressure Incidentally
the number of hours a career pilot has flown was not found correlated with
hypertensive tendenctes provided he had passed careful physical examina
tions annually Postellh & Palmer (261) also were unable to classify patients
1nto different grades or indicate prognosis by pressor depressor tests

Treatment —Ayman (262) has again ponted out the even greater ne
cessity today for cntical evaluation of reports on therapy of hypertension
With the multiplictty of agents beng suggested 1t 15 the more urgent that
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a fall 1n basal artenial pressure greater than 15/10 mm Hg with thiocyanate
compared with the previous lack of sigmificant change from placebos Two
thirds of Fischman s patients (289) exhibited a fall of 10 to 25 per centin
both systolic and diastolic pressure but only one third showed a comparable
nise after withdrawal of the drug Reversal of electrocardiographic abnor
malittes such as follows sympathectomy were not observed after thiocya
nate Mosster & Freis (290) show that single dosesof thiocyanateare excreted
quantitatively in the unne but after prolonged administration the balance
becomes positrve either from intracellular storage or destruction The latter
15 the more likelv possibihity
Dihydraergacornine —In an excellent study of the hemodynamic effects of
nt ly injected dehyd (DHO 180) Freis ¢t al (291)
show that vasopressor responses to a variety of procedures were mhibited
or abolished Blood flow through the forearm leg and hepatic portal aremt
varied wrregularly Renal blood flow glomerular filtration rate and unne
flow decreased imtially with the fall 1n artersal pressure but later returned
1o the control levels although chiguna 4 becaose of d tubular
reabsorption of water The fall 1n arterial pressure was accompanied by no
change 1n cardiac output hence total peripheral resistance was reduced The
fall 1n blood pressure from intramuscular mjection causes no change in cere
bral blood flow or cerebral arteriovenous oxy gen difference so that cerebral
vascular resistance must also be decreased [Hafkenschiel et ol (292)]
Bello Moss & Weiss (293) and Tandowsky (294) found the drug to be
dep! when d intravenously but inactive by
mouth While they retain theoretical mterest the dihydrogenated ergot
alkaloids so far studied have not proved to be of value 1n the treatment of
hypertension This optnton 15 at vanance with that of happert (295) who
finds that a muxture of three dihydroergot denivatives 1e  dihydroergoens
tine dihydroergokryptine and dihyd (Hydergmme CCh. 179)
1s superior to bromuides barhiturates and purine derivatives which says but
httle He lists a varety of objectively measurable improvements which tnd1
cate that the drug has value but mnvestigators 1n this country are not con
vinced
Rauwolfia serpentsne —Tablets of the dried root are sad by Vakill (296)
to give moderate reduction 1n blood pressure The data do not show adequate
control periods
Veratrum —Interest in this very old drug has been awakened largely be
cause chemists have separated and punfied many of the alkalowds of the
complex mixture extracted from the plants The srregulanty of the action
:‘f] the galenic preparations and their nauseant property all but discredited
em as therapeutic agents A few pure compounds are now available 1n
munute amounts for study and these have in large part been used for the
:::::::(?sl :)el;:{r:;v:(;:;gxlcal studies of hrayer (297) to whose monograph the
noate efpumerred ailman & t\mycr (298) have recently reported on the
pr trine and di Both drugs pro
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Currens et el (279a) for short periods on low sodium and rice diets show de
crea e mn glomerular filtration In a few patients on the rice diet Trpan de
creased

Sympatheciomy —The observations of Taquint & Vilamil (280) show that
after thoracolumbar sympathectomy blood volume greatly increases imme
duately after the operation and 1s even somewhat increased after a year or
more demonstrating the icreased vascular capacity of the splanchnic
area resulting from operation It 1s interesting that this view reappears after
15 years of being completely discredited

Precise anatomical and functional analysis of the spinal nerve roots 1n
dogs demonstrate the persistence of accessory vasoconstrctor pathways
following ventfied lumbar sympathectomy Ganglionated cell aggregates
were found 1n relation to ventral primary divistons of the second third
fourth and sixth lumbar nerves The postganglionic fibers of these cells ap
parently pass directly along the ventral primary ramus of the spmal nerve
without entering the paravertebral ganglomc cham They would not be
mterrupted by lumbar ganglionectomy (281)

The knotty problem of whether sy mpath y prol hfe1s
affirmatively by Hammarstrom & Bechgaard (282) Grimson etal (283) have
made some interesting observations on their patients subjected to total sym
pathectomy Postural lowering 1n blood pressure has persisted 1n all but a
few of their pattents It 1s not associated with tachycardia since heart and
adrenal glands were denervated The most serious complication even several
months after operation ts pain which occurs 1n all and 1s intense 1n many
Excessive sweating occurs in areas of regeneration or areas not denervated
and partial obstruction of the nose by swelling of the mucous membranes
was very common Progress of the vascular diseases seems to have been re
tarded 1n the 113 patients operated upcn The only observations that have
not tndicated improvement are those based on heart size and electrocardio-
gram
Reith Woolf & Gilchnist (284) describe their results from 96 pattents
treated medically and 56 surgically (chiefly Smithwick techmque) Those
surgically treated had fewer symptoms after three years but oaly shight
differences in diastolic pressure The mortality rate in the two groups was
about the same Platt & Stanbury (285) report that only 11 out of 80 pa
tients exhibited a sigmficant and lasting reductton 1n blood pressure when
patients were operated upon t whom the prognosts was judged unfavorable
usually with resting diastolic pressures of 120 mm Hg They generally con
demn the operatron but believe there 1s a small group in which sympathec
tomy produces 2 lasting and sigmficant benefit Padilla Cossio & Berreta
(286) find only 3 of 27 patients with favorable results The side effects and
complications of sympathectomy have been ably described by Fowler & de
Tahats (287) Chemical sympathetic blockade m hypertension 15 discussed

by Nickerson (2872)
Thiocyanate —Alstad (288) finds 62 per cent of 32 hypertensives showed

d
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Iatty and fibrotic degeneration of the intima—has 1ts inttration as medial
which had the of intimal pliques has been
further considered by Lansing Alex & Rosenthal (306) They find a sharp
ncrease in the calcium content of elastin from 25 to 50 years along witha
sigmficant increase 1n aspartic ad A shilt 1n the composition of elastin
with age probably accounts for the increased caleium content Lansing be
fieves that intimal plaques do not occur without calafication of the media
or other medial change such as syphilitic aortitis His evidence justifies a
re examnation of this whole problem from the morphologic viewpont It s
{ly supported by Schhichter s studies (307) on aortic vasculariza

tion

Molecular microdistillation of the esters of the intima of human aortas
shows them to be similar tn composition to those of serum [hoehler & Hill
(308)] This adds one more piece of evidence to our concept that the hpid
mixture 1n the aorta was simular in composmon to that of blood both m rab
bits fed chol 1 or human

Serum cholesterol levels —It has become increasingly clear that the level
of cholesterol 1n blood 1s not a reliable index of the presence of atherosclero
sis although when the level 1s igh for long periods of time the chance of
development of atherosclerosis 1s greatly increased A pressing problem
1s the relationship of normal or slightly elevated blood cholesterol values
to coronary 1 The evid from a vanety of sources (309}
seems to indicate of the serum ch 1 levels as a fairly regular
accompamment of coronary arterial thrombosts Older work has suggested
that in any individual the values are quite constant although they vary
considerably from person to person Butan unstable level of blood cholesterol
15 hardly a sound basts for following the devel of ath 1

The effect of age on serum cholesterol levels continues to be studied
[hornerup (310)] Fifteen years ago we found no increase 1n aged persons
who were carefully selected for good physical status heys et ol (311) now
report that values are lowest 1n late adolescence highest 1n the 50 s and de
crease 1n old age the range being 174 to 267 mg Sperry & Webb (312) re
examned a number of subjects they had studied 13 to 15 years before find
mg 1n over half of the men no appreciable change n either direction from
the earlier Ievel In the remaimng men and all but one of the women there
was an merease from 10 to 30 per cent  Thus an increase with age 1s comrmon
but not obhgatory Whether disease was present 1n any of these mndniduals
18 not stated Therefore as the problem stands proof has yet to be offered
that aging as such 1s assocrated with nsiag blood hpid values

The problem of diet and blaod cholesterol values 1s even more vexing
Thus Wilkinson Blecha & Reimer (313) find no relation between the amount
of carbohydrate fat protemn and cholesterol or total calortes 1 the diet of
83 persons from a lundred 1n which essential famibal hypercholesterolemia
was present In contrast Mellmkoffi Machella & Remhold (314) found a
rapid fall in serum cholesterol averaging 85 mg per cent when patients sub
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duice a stnking fall in blood pressure i both essentsal and renal hypertension
with sumultaneous fall in heart rate Atropine blocks this without abohshmg
the vasodepressor effect An snuerted or fat T wave tn lead | may revert
to upnght dunng the fiy potensive pertod A purnified biolegseally standard
1zed muxture of veratrum atkaloids (Venlord) 13 now for sate Its pharmacol
ogy has in part been studied by Stutzman & Mason (299) Indogs they find
the hy potensive action unaltered by atropine cervseal vagotomy and carotid
staus denervation Witkins Stanton & Fress (360) have made 2 most exten
stve study of this drug and thesr results show beyond doubdt that in many
patients 1t has real value The revieners own experience of the past yeat
confirms this By no means all patients respond to Verford but when are
sponse occurs it 19 of sufficient magattude to be beyoad any chance vanation
of the blood pressure and appears to be of therapeutic value Therapy ss
sometimes comphcated by a narroning of the towc therapeutic dose &
ference

Pyrogen ~Further with vanous pyrogens for the
of patients with malignant hypertension has been reported by Taylor
Corcoran & Page (301) Eight of eleven pauents showing reversal were alne
without {urther treatment an avesage survival time of 32 months Empint
cally 1t seems that patsents are most ltkely to respond fasorably when the
Tmpam 18 above 33 mg per min Tt has not as yet been determuned whick
pyvogen 13 the most useful Page & Taylor (302) have descnibed the technique
of treatment

ARTERTOSCLEROSIS

Much work on ar 1 using exp 1 ammals has
10 the past year most of which was presented before the young butimportant
Ameriean Society for the Study of Arteriosclerosss Far less has beea done
on husuan af 1 Altschul 8 & Selected Studies on Artertz
sclerosis has just appeared (337)

Fabker {303} has studied the problera of the meétachromatic fissue
blood vessels and has concluded that this starmng reaction 1s closely :dentt
fied wsth receptrvity of the tiseue for cholesterol Presence of these casbo
hydrate sulfuric acid esters 15 an wndex of increased tissue susceptibulity
possibly attnbutable to the eaters as such Hypertension sncreases the dry
wesght cholesterol and calcstm content of the aorta but obesity does not
{Faber & Lund (304)}

Analysis of normat zortas from birth to 35 years shows that the mcrease
10 cholesterol was confined chiefly to {ree cholesterol according to Buck &
Rossster (305) After 35 years the increase 1s chiefly i the ester fraction

d

An wcrease in the tion of sph yel for.nll th? m
crease 1n phosphatide with age When p e of herosclero
15 appeared both free and ester chol 1 d s well as

? fat
and peute ! <lefined as an age d d process of

The wiew that
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of cholesterol develop these molecules 1n their serum Thev were always pres
ent in rabbit s serum when the total cholesterol was above 200 mg per cent
and 1 man when above 300 mg per cent (d) Less extensive data suggest
therr presence in nephrosts apoplexy and diabetes But the correlation be
tween the occurrence of S¢ 10 to 20 molecules and the plasma cholesterol has
only been crudely established A low cholesterol value does not assure 1ts
absence A very important aspect of this work 1s Gofman s finding that low
cholesterol diets lowers the concentration of the S¢ 10 to 20 molecules The
1mphcations are so obvious that it seems most important at the moment to
warn agamst the drawing of premature conclustons

Lspotroprc agents —A vanety of conflicting data 1s appeating on the ef
fects of hipotropic agents 1n experimental ammals Currently it 1s unwise
to draw conclusions from this evidence as to the part they may play 1
atherosclerosis The data from human beings 1s even less rehable The com
merctal exploitation of chohine 1nositol and other such drugs as1s being done
has not the slightest justification and these will join rutin as drugs sold for
wide consumption on the basis of ignorance

ARTERIOSCLEROSIS OF VARIOUS VASCULAR BEDS

Coronary arteries —Coronary disease presumably on the basis of hyper
Liperua continues to be described Alvord {321) has described a famuly of
30 with hereditary hyperliperma 1n whom 18 had coronary dlsease Familes
with xanthoma also exhibit a high di of hy hy and
coronary disease according to Adelsberg Parets & Boas (322) Serum cho
lesterol was elevated above 300 mg per cent 1n 122 of the 175 patients

Study of the rel. hip of coronary ath 1 and age (30 to 89
years) in male patients by White Edwards & Dry (323) shows that the de
gree of sclerosis 1s not primarily related to age as 1s commonly assumed Nor
do myocardial hy pertrophy and coronary atherosclerosis parallel one another
Thus more and more evidence accumulates showing that coronary athero
sclerosts 1s a disease 1n 1ts own night and while 1t occurs tn older age groups
1t 1s not a necessary accompamiment of aging Prognosis has again been dis
cussed [Billings e2 al (324)]

Corday et al (325) have shown that in the presence of experimental

hy spreads the zone of incontractile and
cyanotic tisswe and they have repmduced m dogs the mechanism of the

d of acute d

Renal artersosclesosss —Wilens & Elster (326) pant out that hipid depost
tion 1n the walls of the renal arteries occurs as commenly as 1t does 1 the
mtima of large arteries It 1s somewhat more common 1n hy pertensive or
diabetic women than 1n similar groups of men Renal artenolar hpidosis 1s
sigmficantly increased 10 all forms of hypertension except that assoctated
with gl Thus lipid d may be an early and essen

tial feature 1 the hyal, and thiel of arterioles observed 1n hy
pertension
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sisted on a fat free diet which supplied 2 000 to 4 000 calories The rice diet
has a similar effect Thus to cause a decrease a diet must be really fat free
and not merely fat poor
More evidence has been added to support the notion that serum hpid
emulstons are stabihized by serum phosphatides Thus Ahrens & hunkel
(315) note that sera with high total lipids are clear when a large part 1s
phosphatide as occurs 1n obstructive jaundice Bile salts may be another
dispersing agent Normally increase in total plasma lipid 1s due especially
to increase in neutral fat and phosphatide cholesterol ester and free
cholesterol increasing Jleast This 13 just the reverse of what Gertler & Garn
(316) found 1n patients with coronary disease In them the phosphatides
do not keep pace with the nse 1 serum cholesterol Zinn & Gnffith (317)
compared the ratio of large fat droplets (chyla microns) to the total number
(lipomicrons) 1n normals arteriosclerotic drabetic pattents and patients with
myocardial infarcts This evidence suggests a distinct increase 1n the larger
particles
Lipoprotesn —Evidence has accumulated that the steroids and other
Iipids are loosely bound to plasma protein With the growth of the dea that
the hpids 11y chol 1 are ath more and more effort 1s
being put into study of hpoprotein 1 1ng 1n the t of
Gofman and co workers (318) that certain specific ipoprotein molecules are
to be associated with atherosclerosis During the past year Lewis & Page
(319) reported the slow sedimenting hpoproten of human serum 1 the ultra
centrifuge to have the electrophoretic mobility of 8 globulin a lipoprotemn
while 1n dog s serum 2 slow sed 1 with the electroph
mobility of & 2 globuln could be demonstrated Oncley Gurd & Melin (320)
also found about 70 per cent of the hpid of normal fasting plasma s present
as § lipoprotein It amounts to roughly 5 per cent of the total plasma pro
teins The purtfied material contains about 25 per cent protein 30 per cent
phosphatide 45 per cent total cholesterol with traces of other substances
Gofman potnted out that giant hipoprotein molecules were found 1n sera
of patients with myocardial mfarction and atherosclerosts These particles
are demonstrated by measuring their rate of rise (negative sedimentation}
from a medwum of high speaific gravity when subjected to ultracentnifuga
tion The rates of rise are recorded as Sy (Svedberg flotation) units In athero
sclerosts the particular molecular species has an S; of 10 to 20 They are un
related to the chylomicrons and to other macromolecules of greater density
S¢ 3 to 8 which occur 1a all sera
Gofman believes as a working hypothesis that these macromolecules are
the cause of atherosclerosts or at least reflect the metabolic disturbance
which 1tself causes the disease for the following reasons (a) They are present
1n 97 per cent of patients who have recently had a myocardial wnfarct (B}
The distribution of positive blood tests between the normal male and female
population 1s about what mught be expected from the natural distribution of
coronary disease 1e a large preponderance of it 1n the younger male (20 to
40 years) age groups (c) Rabbuts developing atherosclerosis from the feeding
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ANGINA PecTORIS

By far the most sigauficant contnibution to this subect 15 that of Blum
gart Freedberg & Kurland (327) on the use of hypothy rardism produced by
radioactive 10dine 1n the treatment of euthyroid patients with angina and
congestive failure Hspothyrordism was induced to Jessen the work of the
heart and 1s proposed as a method of treatment for patients refractory to
standard medical measures Eight of thirteen patients with angina and three
of five with congestive failure showed worthwhile improvement The average
total dose of I was 54 mc An attempt 15 made to mamtain the lowest
metabolic rate consistent with the comfort of the patient This group repre
sents the intractable cardtac cripple who s ordinarily considered for surgers
There 13 little doubt 10 the reviewers’ minds that 1n some cases tmportant
improvement has been produced and that the method 1s well worth extensive
exploration

DissEMINATED LUPUS ERYTHEMATOSUS

Two highly significant discoveries in the past two years are adding greatly
to knowledge of this formerly completely obscure disease First the discovery
of a test by Haserick (328) based on the so called L E cell’ by Hargraves
Richmond & Morton (338) which seems diagnostrc of the acute disease state
and even to give some sndication of progress and second the discovery by
Hench that cortisone and ACTH favorably affect the course of the disease
Klemperer et al (329) have reported the presence of vivid spindle shaped
hematoxyla statning structureless bodies 1 a vanety of tissues t 32 of 35
cases of lupus They secem to originate in an alteration of the nucler of
mesenchymal cells In some respects they resemble the Hargraves Hasench
LE cell from blood and bone marrow

Baehr & Soffer (330) report on the treatment with cortisone and ACTH of
five patients with lupus Although they wcre dramatically improved leuco
pemia d sed, rate and of LB cells indrcate
the disease was still active and the unknown cause had not been eradicated
Schwartz & Somme (331) report partial success in the treatment of three
patients with ACTH Defintte depression of serum globulin occurred and the
formolgel reactton became negative

PANARTERITIS NODOSA
While the results of interesting experimental work on animals have been
published during the year httle that 1s new has appeared concerning the
disease 1n patients Rose Littmann & Houghton (332) have preseated an
excellent pathological and chinical description of the disease
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DISEASES OF THE URINARY SYSTEM

By Reep M NESBIT AND JACE LAPIDES
Depariment of Surgery Uneersity Hosprtal Unverssty
of Muchigan Ann Arbor Michszan

The present review the studies d with tub 1
I{ bercul f ! and 1 of the
kidney and bladder The vanous reports have been evaluated and correlated

1n an effort to pre ent the prevalent trend of thought

TuBERCTLOUS INFECTION OF THE URIVARY TRACT

Prior to the discovery of stnptom)cm the treatment of renal tuber
culosis d ly of 1n certain selected cases The re
mainder of the patients with tuberculous renal lesions recerved only non
specific palhative measures (1) Positive medical regimens were not used be-
cause of the lack of effective antibiotic and chemotherapeutic agents and
more 1mportant because of the lack of a clear concept of the pathogenests
of tuberculosts as a whole (2)

Medlar and co workers {2) 1n 2a analysis of 5424 necropstes on males
over 16 years of age have ascertained certain fundamental facts relative to
the pathogenests of renal tuberculosis these facts are tn agreement with the
findings of previous workers They (2) have demonstrated that renal tuber
culosis 1s hematogenous 1 ongin and 15 usuzally bifateral 1n 1ts incipiency
The renal leston 1s the local mamifestation of a generalized disease Contrary
to older beliefs small nondestructive tubereulous lesions of the renal paren
chyma may heal spontaneously On the basis of their data Medlar ¢t al con
cluded that neph ¢ d with the of either preventing
spread of tuberculosts to other parts of the body ar protecting the opposite
kidney 15 an 1rrational procedure Greenberger & Sporer (3) offer clinical and
expenmental data i1n support of the contention that nephrectomy 1n bilateral
renal tuberculosis does not aid 1n the healing of the other kidney

With the pathogenests of renal tuberculosis 1n mind and achnowledging
the data ind. that h 1o chinical tuber
culoss results 1n only 50 per cent survival five years after operation Semb
(1) Nestit & Bohne (4) Lyunggren (5) and Lattimer (6) advocate a force
ful medical regimen 1n the treatment of renal tuberculosts Neshit & Bohre
(4) have suggested that all patients with renal tuberculosis be treated

with and !

care no matter
whether the infection appeared to be chmcally bilateral or umlateral They
propose a 60 day tnal period of stnict bed rest and streptomycin therapy
1n umlateral tuberculous renal lesions If at the end of the tnal perod the
kidney shows evidences of healing by pvelography and/or gumea ptg 100CU

* This review covers the period from July 1947 to June 1950
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urines negative for acid fast bacill 1n 81 per cent of the patients while the
1gm dose produced negattve unines 1n 58 per cent of the cases Eighty to
one hundred per cent success 1n converting the urme has been obtaimed in
patients with small renal lesions while only 40 per cent of the advanced renal
fesions have been converted Despite the fair success obtarned with strepto
mycm 1 the advanced renal lesions Lattimer advocates immediate (with a
short course of ve y therapy) h The use
of PAS (15) 1n with cin has been d for future
tnal in renal tuberculosts

Nesbit {4 13) has used a regimen of 2 gm per day of dihydrostrepto
myan for a period of 90 days the course 1s repeated in those cases of bt
lateral renal tub \! and i {patients having only
one remaimng kidney) whose urines have become positive for aad fast
baaill aiter having turned negative duning the first course of dihydro
streptomycin therapy

Romanshy et al (16) have found 2 high iocidence of delayed nerve deaf
ness followng dihydrostreptomycin therapy this finding has not been
substantiated (13 17) The basic regimen employing dihydrostreptomycin

has been dropped by the bers of the Ninth St C
{18) for no obvious reason No remarkable difference was noted in the touc
1ty and th flect: of yein and dihyd D! y

TB 1 (formy lacetamlide 3 thiosemicarbazone) was first synthesized by
Mietzsch (19) and has been used extensively 1n Germany for treatment of
unnary tract tuberculosis Hinshaw (20) reported that TB 11s not as effec
tive as streptomycin and appeared to be quite toxic A most recent report
(18) on a pilot study upon TB 1 performed 1n the United States revealed a
high p of hiver dysf and blood d |
efficacy was not discussed

Many authors (6 7 8 10 11 12 21) indicate that streptomycin 1s of
definite value in preventing mihary spread and aiding wound healing follow
ing nephrectomy when 1t 15 used pre and postoperatively Lattsmer (6) ad
vocates 2 gm per day for three days preoperatively and for three weeks
postoperatively At the present time great eflorts are being made by
members of the Streptomyein Conference to develop a regimen of strepto
myein therapy which will be relatively nontoxic and therapeutically effective
and will produce little incidence of bacterial resistance (18)

NoNTUBERCULOUS INFECTIONS OF THE URINARY TRACT

With the recent introduction of many new antibiotic and chemothera
peutic agents the treatment of urinary tract infections has become a rather
confusing matter for many physicians (22) The advent of these new adjuncts
to treatment should not cause the therapist to abandon basic principles of
diagnosis and therapy which have been well established (23) Itisimperative
that the physician follow a logical and orderly procedure both 1 the diag
nosis and treatment of unnary tract snfections Neglect 1n doing so may re
sult in (a) development of bactenal resistance (b) establishment of chrome
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fation then streptomycin therapy and bed rest 1s continued for 30 more
days Neph y would be md; d at the end of the 60 day penod if
the kidney demonstrated so signs of healing

Lattimer (6) 1s 10 agreement with the general regimen of streptomyan
therapy and sanatorium care for cases with bilateral renal involvement and
for those cases of unilateral disease 1n which there 1s ittle or no pyelographic
evidence of renal destruction If there 1s a gross ulcerating or cavitating
lesion 1n umilateral disease then nephrectomy after a short preoperative
course of streptomycin 1sadvised Lyunggren (5) 1s 1n accord with Lattimer s
regimen but utilizes p aminosalicylic acid (PAS) instead of streptomycm

Semb (1) that the of renal tubercul be or
ganized with pulmonary tuberculosts as a pattern He adwvises mass efforts
atearlyd d medzcal t and individualized selective
surgical therapv The surgrcal treatment of his cases has been carrted out 1n
a manner \! with pul y tub I Cases without evident
renal destruction are treated with PAS and sanatorium care Patients with
local destructive kidney lestons have been treated with resection of the focus
or partial resectton of the kidney and those with total destruction by ne
phrectomy Semb has performed partial resections bilaterally 1n several cases
of bil; 1 renal tuk 1 P 1ve urmary fistula spread of the
disease or bleeding have not been observed in the 14 patients undergoing
the partial resections Six cases have been followed for more than nine
months and five out of the six have negative urines

Many urologrsts (7 to 11) still follow Albarran s concept and recommend
nephrectomy 1n any type of unil ! renal tut 1 streptomycin being
used only as adjunctive pre and postoperative therapy

Various chemotherapeutic and antihiotic agents have been employed
both in the medical and combined medtcal surgical regimens for treatment
of urinary tract tuberculosis {5 6 12 13) PAS has been used extensively 1
Sweden (5) tn renal tuberculosis and appears to have produced a favorable
response 1n some of the cases The follow up period has been too short and
the number of patients treated too few for an accurate evaluation of PAS
The Swedish mnvestigators (5) employ PAS in a dosage of 8 to 14 gm per day
for periods as long as six months More recently they have combined PAS
with streptomycin and chaulmoogra ol Some European mvestigators (5)
have used 1 and ob d beneficial effects

Slotkin (12) has conducted 1nv on the combined use of diasone
moogrol and streptomycin 1n the treatment of tuberculosis of the kidney
He reported that 22 out of 23 patients observed for one year or less following
therapy became abacilluric Inconclusive data to support the use of moogrol
was reported by Schattyn (14) Lattimer (15) and Nesbit (13) have found
that promuzele and moogrol add nothing to the effectiveness of streptomycin
while increasing the number of tovic reactions mamfested by the patient

Lattimer (6 15) has used streptomycin therapy 1 a relatively large

umber of patients with genito unnary tuberculosis and has found 2 gl:; pe(;

day for 120 days to be the most effective regimen This regimen produce!
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Sulamyd (sulfacetamide) has been found to be a very useful drug because
of its low toxicity marked solubihity and wide range of antibacterial activity
(22 36) the recommended dosage 13 2 gm per day Sulfadiazine 1s quite
effective 1n a dose of 4 gm per day (26) 1t gives a high blood level 2s wellas
2 high unnary concentration However 1t produces a higher icidence of
toic reactions and 1s less soluble than sulf: de (36) S 1
(gantnsin or Nu 445 3 4 dimethy! § sulfanilamude 8 ssoxazole) has been
used extenstvely in the treatment of bacillary unnary infections and 1s re
ported by some investigators (37 38) to have low touicity and to have
tovicaty simular to sulfadiazine by other workers (39 40) It 1s generally
agreed that sulfisoxazole 1s quite effective against Escherichia colt and Bacy
lus protexs infections (37 to 40) 1n a therapeutic dose of 8 gm per day but
1ts effect: mn due to faecalss and Bacillus pyo
cyeneus 18 inconclusive at the present time Recently combinations of two
or more sulfomamides 1n dosages less than the usual therapeutic dose of
any one of the combined drugs have been 1nvestigated and found to be very
effictent and of sigmficantly lesser toxiaity than any one of their separate

1n equal or ble dosages {36 41) The use of combined
sulfa compounds 1s based on the finding that the therapeutic actions of the
compounds are addittve while the solubil and to be
mdependent (22) Two of the bined d lable at the
present time are sulfadral and tncumbisol Some mvestigators {23 42) have
utilized sulfasuxidine and sulfathahidine m E cols wnfections and found 1t to
be fairly effictent and relatively nontouic It 1s not effective in other gram
negative baaillary infections

Pemaillin 1s of no value 1n gram negative bacillary infections but 1s the
drug of choice for the pyogenic coccal unnary tract infections with the ex
ception of § faecalss (22) The most f: y method of ad 101
has been the single daily intramuscular 1njection of 400 000 umts of procaine
peatailhn G (22)

If the primary course o( therapy with the sulfonamides pemcithin or

Thn plus sulfe £l and 1if no pathol 1
of the uninary tractis found on cystoscopy and ! hy one
then selects the next drug to be utihzed on the has|s of culturc and 2 pitro
sensitivity studies (22) Gram negative bacillary urinary tract infections are

quite sensitive to or dihyd on (22 27 29 to 31
43t043) S 1s only y effective 1n Psend: aery
ginosa and S faecalrs inf An ad th dose of 2 gm per

day for a penod of five days should be utiized Since bacteniat resistance
develops very rapidly adminstration of any dose of streptomy cin less than
2 therapeutic one will result in farlure even if the dose 1s increased at a later
date (22 29 31 45) Allalinization of the urne with streptomycin treatment
may enhance 1ts therapeutic effectiveness (29)

Investigators (22 46 to 51) have found aureomycin to be a very potent
agent agamst both gram negative and gram posttive orgamsms tacluding
E cols Aerodacter aerogenes paracolon bacillus B alcaligenes S faccalss
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pyelonephnitis (¢) farlure 1n dragnosis of a concomnitant serous disease e g
obstructive uropathy or tuberculosis and (d) unnecessary great expense to
the patient (24)

In making che diagnosts of an infection of the usinary tract 1t1s necessary
to perform an of a full lected sp of
urtne—a vorded second glass specimen 1n the male and a catheterized specs
men 1n the female (22, 24 25 26) The presence of infection 1s established
on pbservation of pyuria and bacteriuna pyuria alone or solely bacteruna
The most common finding 1n uninary tract infections 13 pyuna associated
with bacteriunia  Pyuria without the presence of bactena usuallv indicates
erther acid fast 1nfe or! bic pyuna B a alone points to
urinary stasis of a very low grade infection (22)

Primary therapy can be initrated on the bags of the staned uninarv sedt
ment without obtaining cultures (3) and sensitivity studies (22 24 25) If
the infection fails to respond to the imtial course of therapy then the patient
should have a complete urological examination with cultures for pyogens and
acid fast bactllt and tn vitro sensitivity studies Persistence of infection mav
be due to one of three factors (22) (a) the drug 1sneffective agatnst the pre
vailing organism (b) complicating pathological enttties (neoplasm caleulus
foreign body obstruction) may be present and (¢) body reststance is so low
that the nsual defense mechamsm cannot support the action of the drugs
It 1s widely recognized that complete cure of uninary tract ifections cannot
be accomphished with any of the known antibiotic or chemotherapeutic
agents 1 the p of pathol 1 pl (22t0 33) R 1 of
foreign bodies neoplasms calculi and urinary obstructions 1s an absolute
necessity before complete cure of an uriary tract infection can be obtained

If the tafection clears with primary therapy excretory pyelograms should
be carried out {22 25) smce the urine may sometimes be temporanly

hized with the ad of the newer drugs even i the presence of
complicating pathological conditions

At the present time there 1s available to the therapist an smposing array

of chemotherapeutic and antibtotic agents eg sulfacetamide trple sul
f di 1ons sulfathalad 1fad gantnsin sulfathrazole
b

del it streptomy

p y
polymyxin chloromycetin and terramyemn [t has been found that 75 to 85
per cent of unnary tract infections ate caused by gram negative bacill
(26 29 34) and that the majonty of the gram negative bacilli are sensitive
to the sulfonamides (22 25 26) In view of the preceding statement and the
facts that sulfonamides are well tolerated can be taken orally at home and
are available at low cost 1t has been suggested that one of the sulfonamides
be the drug of chotce 1n the primary therapy of bacillary urpary tract i
fections (22 to 26 35} If the org; d g the 13 coccal 1
ongmn then pentcillin 1s the drug to be selected (22 to 26 35) In cases of
mixed wfection of cocal and baaill: 1t1s advisable to admunster sulfonamudes
ction with pemeillin since some of the baalli elaborate & pemicl
neffective against the cocct (22 24 25, 26)

1n conjun
Linase which renders the penteillina
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mapharsen 004 gm mtravenously for the first dose and then 006 gm on
alternate days for the next six doses will usually clear the acute cases of
abactenal pyurias (65) Uteteraintestinal transplantation may be necessary
for rehef in the chronic case of abactenal pyuria (65)

NEPHROLITHIASIS

‘The mechanism of formation of renal stones 1s still a highly controversial
subject and consequently prophylactic medical therapy designed to prevent
recurrence of calcul 1s also disputatious (66 67 68)

It1s generally agreed that calaum phosphate and calaum ovalate caleuli
are statistically the most prevalent types of renal stones encountered
{69 to 74) Other stones less f ly are d of uric acid
cystine or xanthine Prien (70) utihzing optical polanzation techniques and
x ray diffraction photography has analyzed 1 000 renal calculs and found
that stones contatn vaned comb of calcium
oxalate phosphate and urate some of these forms have not been identified
previously by routine chemical analyses

Numerous theories have been advanced to explain the mechansm of
formation of calculi but no one theory or combination of theortes has been
proven to be unmiversally appheable (71) Some of the more popular proposals
nvolve (g) changes in urinary colloids (68 71 84) (b) changes in unnary
pH (68 71 83) (¢) precaiprtation of erystallowds 1 unne due to supersatura
tion (68 70 71 77 79 83 84) (d) pathological lestons of renal papillae pre
disposing to crystalline deposttion (70 71 73 77) and (¢} deposition of
crystallod upon a mdus (70 75 77)

Conditions which predispose to the possible activation of the previously

d h are {a) defects eg cystinuna (85) un
caciduna (71 74 77} hyperparathyroidism with hypercalainuna (68 71
74 77 80 83 86) (b) urinary tract and focal infections (68 71 76 77 87)
{¢) urmary stasis due to obstructive uropathy (67 84) (d) hypercalainuna
due to hypervitamimosis D (68 78 83) recumbency with immobiliza
tion (81 82 88 to 91) active bone disease (68 79) syndrome of hyper
chloremic acidosts and nephrocalemosis (92 93) and (¢) avitaminosis A
{74 77) Relatively few new facts have been added to the sum of knowledge
concerning the relation of metabolic defects to calculous disease during the
past three years Satterthwaite (94) dunng World War I1 made the observa
tion that there was an unusually high ineidence of uric acid stones among
the troops stationed in the Pacific theater This finding 15 quite interesting
1 view of the recent work demonstrating that uric acid excretion 1s increased
under conditions of stress (Selye s Adaptation Sy ndrome) and wath creased
adrenal cortical activity (95)

In view of the hugh incidence of calaum phosphate and calcium oxalate
renal calcull most of the recent research has been directed toward eluaida
tion of the causes of hy Dietrick (89) d d mn a senes
of normal young men that immobilization from the hips to the toes more
than doubled the normal unnary excretion of caletm Whedon Dietrick &
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and Sireplococcus hemolyticus Most strains of B pyocyaneous and B profeus
appear to be highly resistant The oral therapeutic dose of aureomycin 1s
05gm every 6 hr for a pertod of 10 to 14 days Towuc reactions are mild
nausea and diarrhea

An antibiotic somewhat stmilar to aureomycin 1n 1ts effectiveness 1s
chloromycetin (22 52) It1s adnumstered orally 1n a dosage of 50 mg per
kg of body weight per day for a period of 7 to 14 days Chloromycetin 1s de
void of gastrointestinal neurotowic or allergic reactions The drug was 1
effective in all infections due to P aernginose Unlike aurcomycin rapid de
velopment of resistance 1 certamn stramns of B proteus B alcaligenes and
A4 aerogenes has been observed with the administration of choromycetin

Recently Finlay and associates (53) have published a report about a new
antibiotic named terramyan  Terramycin has been used by several investi
gators (54 35 56) and found to have a wide range of antibactenal actrvity
agamst both gram posttive and negative orgamsms kung et ¢f (55) admin
istered terramycin hydrochloride orally 1n a dosage of 500 mg every 6 hr
for five days and cleared urinarv infections due to A aerogenes E coh
Streptococcus B pyocyaneus and hemoly tic Staphylococcus aureus It did not
appear to be effective in mixed infections in which Profeus sulgaris was
present No recurrences of winfection following cessation of therapy were re
ported However Nesbit and co workers (56) found that recurrence of 1n
fection with terramj cin occurred not infrequently They concluded that the

b was a valuable add to the ar of the clintcan
treating urinary infections for 1t will cure some urinary tract infections
! v to all other antib Terramyein 1s of relatively

y
Iow toxicity and 1s well tolerated

Another antibiotic named polymyxin by American mvestigators (57)
and aerosporin by British workers (58) has been found to have speaific ac
tivity agamst gram negative orgamsms It 1s bacterraidal m nature and
acts most effectively against P aeruginosa and the coli aerogenes group of
organisms (33) Bactenal strains resistant to polvmyxin have not been ob
tained under conditions which readily yield strains completely resistant to
streptomycin (57) The recommended parenteral dose 1s 2 5 mg per kg of
body weight per 24 hr 1n divided doses Higher dosage will produce nephro
toue and neurotoxic effects (33}

The advent of the manv new antibacterals should not make the therapist
lose sight of an ofder but still useful drug methenamne mandefate It has
been found to have about the same range of activity as streptomycin and

b 1

sulfathiazole but does not cause the of seen
with strep and 1 1! tion (59)
N h and L are most m the treatment

of abacterial pyuna (22 60 to 65} The syndrome of abacteral pyunas be
Lieved to be one of the mamifestations of Reiter s disease by some worhers
(24 62) The etiological agent is unknown at the present time (60 61 62)
Neoarsphenamme 1n a dose of 03 gm 1atravenously on alternate days for

three doses and 0 6 gm on alternate days for the next three to six doses or
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of a stone will accelerate and enhance the effect of crystalline solvents in the
dissolution of renal caleuli

Medscal regs have been proposed for the dissol of calcuh as
well as for postoperative prophylactic therapy (68 74 77 83) The reports
of the results obtatned [rom the use of these regimens have been quite con
flicting Higgins (77) 15 one of the leading advocates of appropnate dietary
regimens both 1n dissolution of calculi and 1n prophylais against recurrence
of calcult This stems from his finding that exogenous sources play an impor
tant part 1n the formation of renal stones Other workers (73 79) feel that
1t 18 useless to attempt to control the incidence of stones by restnicting food
contaming substances of which the stone 1s known to consist for the source
of these sub: 1s end and not exog The use of diets or
chemical compounds to change urinary pH and thus prevent precipitation
of crystalloids 1s also a highly controverstal subject Many workers (68 74
77 84) advocate the utilization of an a2ad ash diet and/or ammonum
chlonde for the dissolution and prevention of calelum phosphate stones
Prien (66) however has found that apatite composes the nucleus of the
great majonty of phosphatic stones and that it can be deposited 1n calculi
over a wide range of urninary pH although the pure apatite calcull occur
most commonly 1n a weakly acid urine In view of this finding Prien ques
tions the Ie of 1nd di of the unine of patients
to prevent recurrence of phosphatic caleuli In addition Cordonmer &
Talbot (82) have found that acidifying drugs and an acid ash diet will often
double and even triple the output of urinary calcium Because of this obser
vation they have advacated the use of sodium acid phosphate mstead of
ammonum chlonde or an acid ash diet They demonstrated that sodium acid
phosphate will produce a 50 per cent reduction in the urninary calcium excre
tion of patients and will lower the uninary pH

In the prevention of hrolithiasr: Ily all workers
{67 68 72 74 77 78 80 88 91 97) are agreed upon the following measures
() eradication of unnary tract infections (b) correction of urnary tract
abnormalities leading to obstructive uropathy (c) forcing flmds to insure 2
large volume of urine output (d) p of b1l (e}
of hyperparathyrodism and (f) avordance of ad of masstve doses
of itamun D

NEOPLASMS OF THE KiDNEY AND URINARY BLADDER

Neoplasms of the uninary tract maniest themselves most commonly
by the sign of hematuria and 1t 1s now an accepted axiom that all cases of
hematuria require 2n urologic investigation as to the source of the hematuna
and 1ts cause (101) In addition to the utihizatron of the usual methods of
cystoscopy and retrograde pyelography cytological studies of the unine have
been found valuable as an adjunct 1 the diagnosis of malignant tumors of
the unnary tract (102 103 104)

Numerous ctassifications of renal tumors have been proposed n the past
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Shorr (30) found that the hy percalainuna of immobikization was markedly
reduced by the use of an osillating bed Recumbency 1s an important factor
1 the nephrohithiasis of spinal cord 1jurses (81 82 91) and osseous fractures
Meyer & Mogensen (79) observed 1n patients with osteo articular tuber
culosts that calcium was d constderably during the active
stages of the disease but not phosphorus or oxalic acid excretion

Vitamin D in massive do es was found to produce hypercilcenua hyper

calcinunia and tubular calcification by Addis and co workers (78) Pyrah
(83) caused caleification 1n rat kidnevs 1n two to three days with large doses
of vitamm D He also induced tubular calufication 1n cats by tying the
pylorus This was done 1 an effort to reproduce experimentally the finding
of tubular calafication 1 four patients with advanced pylonic stenosts asso
ciated with vomting and dehydration Pyrah postulates that the tubular
calaification 13 caused by a marked alkalosts He has found evidence mn his
rat experiments that calctfied debris from the tubules may descend to the
renal pelvis

Recent expenments by Conway Mattland & Rennie (96) seem to dis
prove the theory that a deficiency of citrate excretion by the kidney 15 an
important factor 1n the formation of renal calcull They have shown that
the apparent decrease 1n unnary citrate 1n patients with calculous disease 1s
due to breakdown of the citrate by ewsting unmary tract ifection with £
colv S faecalis or B pyocyaneus and not due to some abnormality of the
ladney metabolism Patients with renal calcuh and sterile urtnes excreted
the same amouat of aitric acid as the normal indivadual

The treatment of nephrolithiasis can be divided tnto surgical therapy and
medical therapy Operative procedures will be guided by the patient s age
general health renal function symptoms and physical type of calculus an
Priestley & Dunn (97) 1n a statistical study of 382 patients feel that stag
horn calculs are best treated by nephrolithotomy rather than by nephrectomy
or nonsurgical therapy Mayers & Campbell (98) report successful results
with the use of partial h or partial of the kidney 1n
hydrocalyx caliectasts or simular entities contamning calcult Harnison &
Trichel (99) bave found that the use of fibrin coagulum 1n pyelolithotomy 15
extremely useful 1n extracting small stones from renal pelves and calyces

All patients with calculous disease should be completely tnvestigated
prior to any form of therapy (67 68 72 74 80 84) The investigations should
snclude bloed and urine chemistry studies for signs of metabolic defects or
excessive of the crystalloids as well as 1 study of the
unne for 67) Ifa holic defect ble to correction eg
hyperparathyroidism 1s encountered treatment of the defect 15 carried ottt
prior to surgical removal of the calculus (80)

Many stone dissolving solutions have been administered etther through
ureteral catheters or nephrostomy tubes but have been found 1 general to
e unsatisfactory (73 91 93) heyser et al (100) offer presumptive evidence
that the use of urease by virtue of 1ts digestant action on the organic matrix
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Vulms tumor 1s nep} some favor pre
and postoperative irradiation (119 to 123) while others (124) prefer post
nephrectomy trradiation only

The etiology of most bladder neoplasms 1s unknown at the present time
except for those tumors n individ with btk (125} and
n workers employed 1n chemical factories (126) Ibrahim (125} has con
ducted an extensive survey in Egypt on bladder cancer and has arrived at
the conclusion that hilharziasis 1s a potent cause of bladder neoplasm The
greatest incidence of vesical tumors occurs between the ages of 30 and 39 1n
the class of individuals commonly mfected with Bilkar 1a The average dura
tion of 1nfection before the cancer 1s diagnosed 1s approximately 12 jears
The neoplasm 1s usually inoperable at the time of treatment because the
patients were unable to recognize the onset of the cancer which 1s mashed
1n 1ts early stages by the severe bitharzial cy stitis

Beta naphthylamine a d used y 1 the ch 1
mdustry has been proven to be carcinogenic 1n dogs (126) Goldblatt (126)
reviewed the 1ncidence of bladder tumors in two chemical factories and found
that the proportion of deaths at ages less than 45 years caused by occupa
tional tumors of the bladder far exceeded that for all urinary tract tumorsn
the general population The mean period of discovery of the tumor was 18 95
years from the time of first entry into the industry The statistical survey also
indicated that the earhier the entrance into the industry the earhier death was
likely to occur if a tumor was contracted

The diagnosts of a bladder neoplasm can be made quite readily on cy sto
scopic examunation but its degree of mahgnancy 1s much more difficult to
determine Dean (127) conducted a study on 100 cases of vesical neoplasm
11 which he compared the malignancy of bladder tumors as revealed by cysto
scopic biopsy and as d of the entire
exaised organ He found that 58 per cent of the cases showed differing reports
when bropsy was d with sections from the
entire bladder He thus ludes that the ful t of bladder
tumors depends on mature chnical judgment rather than on biopsy alone
or bimanual palpation Because of the inadequacy of cystoscopic biopsy
Milner (128) has utihzed the resectoscope to obtain tisue and has found
that 1f this 1s properly done an accurate pathological picture of the tumor
can be obtamed Stirling & Ash (129) believe the grading of tumors to be of
questionable significance and consider the experienced urologist to be m a
hetter position to judge the potentialities of a bladder tumor than 1s the

) from 1ts They state that the degree of

neoplastic infiltration and site of the tumor are more important 1n determin
1ng the type of treatment The depth of infiltration can best be estimated by
bimanual palpation under general anesthesia (130 131) Jewett & Lewrs
(130) have demonstrated the five year survival rate to be practically zero in
cases of deeply g neoplasms despite

The types of therapy mn use at the present time can be classified as (a)
medical (b) roentgenological (¢) surgical and {d) combrnations of the three
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few years 1n an effort to increase the accuracy of prognosis Foot and co
workers (105 106) suggest that a classification based upon the embryologic
ongin of the tumor 1s the most rehiable regarding correlation between patho
logic findings and clinical outcome entodermal tumors and those developing
in mixed mesonephrnic rests bear an almost hopeless prognosts while meso-
dermal tumors offer a better outlook Cahill (101) proposes that renal tumors
be classified as parenchymal and pelyic tumors the parenchymal tumors
being further subdivided into clear cell carcinoma granular cell carcinoma
true hypernephroma tumors in solitary cysts etc and the pehvic tumors
mnto 11 papillary q cell and undiffer
entiated carcinoma Other workers (107) advocate a classification based on
such histological criteria as degree of papillary or adenomatous formation
irregulanty or varnability of the cells and the frequency of mutoses rather
than the classification suggested by Cahill (101)

Beare & McDonald (108) 1n a study of renal parenchy mal tumors found
that involvement of the penirenal fibrous capsule by tumor associated with
penrenal venous dilatation offered a poor prognosis while occurrence of etther
capsular or venous involvement alone was not associated with a matenal
reduction in the five year survival rate

Early surgical removal of the involyed kudney and perirenal tissue 15 the
only known corrective procedure for renal parenchymal carcinoma {101
107) rradiation therapy 1s of doubtful value Mortensen (109} 1n 1948 re
ported a thoracoabdominal approach for the removal of large renal paren
chymal tumors The author believes that this method 1s excellent in that st
avords unnecessary trauma to the tumor the pedicle of the kidney can be
readily ligated before mobilization of the hidney and all the perirenal tissues
can be removed under direct viston with ease A similar approach has been
used by other clinictans (101 110 to 112) and found to be of great value Two
new extrapentoneal procedures have been reported recently one 1s a modift
cation (113) of the Sweetser approach and the other involves the creation of
an osteoplastic flap through a dorsolumbar extrapleural extrapertoneal
approach (114)

Papillomata and papillary carcmomata of the renal pelwis require re
moval of the kidney ureter and 2 cuff of bladder surrounding the ureteral
onfice for possible cure (115 to 118) Nephroureterectomy 1s advised 1n the
case of papillary renal pelvic tumors because many clinicrans (116 117 118)
have observed further tumor formation in the ureteral stump intramural
portion of the ureter or i the bladder mucosa following nephrectomy alone

Wilms tumor embryoma or embryonal carcinosarcoma of the lidney 1s

one of the most common carcinomas found in children (101) and until re
cently considered the most malignant of all renal growths The survival rate
following nephrectomy for Wilms tumor up to the year 1942 was less than
10 per cent Irradiation was rarely used 1n the period covered by the repofhts
giving low survival rates (119) Recent reports (120 121) wdicate that the
cure rate may be mereased to S0 per cent or more with the use of adequ?t:
srradiation and nephrectomy Most authors agree that the best therapy fo
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not been satisfactonly eradicated (149 161 163) At the present time the
pendulum appears to be back from and d

1 to radical t hral of most bladder tumors (141

143 164)
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Medical therapy for bladder neoplasms 15 of rather recent ongin and can be
divided 1nto the systemic and intravesical types Podophylhin m hquid par
affin has been applied to vesical neoplasms transurethrally by Semple (132)
and has been found to produce a dimimution 1n the extent and size of papil
lomata Harrson and co workers (133) used stilbamidine systemucally
two cases of extenstve bladder carcinoma without any apparent beneficial
effect Some diminutton 1n size of bladder neoplasms has been observed by
Herbst & Bagley (134) with the administration of 1mositol Lich & Graat
(135) report disappearance of bladder papiliomata with the use of oral stil
bestrol

Irradiation therapy for bladder cancers includes the well established
methods of deep external irradiation (136) radon seed 1mplantation (137)
and implantation of radium needles (138) as well as two new techniques
(139 140) Friedman & Lewis (139) have developed a procedure which entarls
the 1soirradration of the lower two thirds of the bladder wall with gamma ra
dration by means of a small radium capsule held fixed 1n the center of the
bladder by a Foley or Foley Alcock catheter Wallace Walton & Sinclair
(140) have also utthzed the prnciple of intracavitary irradration of the blad
der mucosa but have used short lived radioactive 1sotope Na¥ as the source
of the ¥ rays.

Surgical procedures employed 1 the treatment of vestcal neoplasm are
transurethral resection {141 142 143) transurethral fulguration (144) seg
mental or partial resectton of the bladder walf (127) total vesical resection
with ure 1 (145) and with
taneous transplants (146)

From the th d p 1y outhned 1t can
be deduced that the treatment of bladder cancer 1s rather unsatisfactory
‘The indications for the use of a particular procedure are quite varied (127
143 145 147 to 149) and are difficult to standardize i the light of our pres
ent knowledge and experience Most clinictans are agreed upon the fact that
the papilloma and the very superficially nfiltrating solitary neoplasm can
be treated quite adequately by most of the conservative procedures (150}
Deep external irradiation has been reserved for elderly pattents with far
advanced bladder neoplasm (127 148) Treatment for the group of neo
plasms which are classified between the two extreme groups previously men
tioned has been very unsatisfactory ir dless of the ty pe of procedure em
ployed

With the advent of antibiotic and chemotherapeutic agents there has
been a marked swing to the use of cystectomy and ureterointestinal trans
plants for Grade 1T 1IT and IV bladder carcinoma (130 131 147 151 to
154} New and revived d ! {155 to 159) have
been proposed in the past few years 1n an effort to decrease the hydrone
phroses and pyelonephntis which were prone to follow ureterosigmord trans
plants performed previously However recent reports ndicate that pyelo
nephritis (160) hyperchloremia with acidosts (161 162) and hydronephrosis
are still prevalent despite modern measures In addition vesical cancers have
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DISEASES OF THE RETICULOENDOTHELJAL
SYSTEM AND HEMATOLOGY!

HEMORRHAGIC AND LEUROCYTIC DISEASES

By CLEment A Fivenm
Depariment of Medscsne Untwersity of Washington Seattle Washungton

One cannot help but be impressed and perplexed by the current scope
of hematological research New and tech have
cell morphology 1nto structural regions considered submicroscopic Plasma
fractionation and observations of protein interaction employing the disa
plines of physical chemistry have contnibuted to our knowledge of blood
coagulation Biochermieal studies of nucleic acid metabolism appear xmpor
tant m the und ding of the ab 1 growth of
Biophysical tracer methads and immunochemstry have hkewise found
important application 1n hematology A review article can do httle more
than reflect broad currents of 1nvestigative imterest and attempt to correlate
them with the practical problems which face the chmician Carpenter (213)
1n the first volume of the Annual Remew of Medicane has reviewed the eryth
rocyte and anemua This chapter will therefore be concerned with blood
i and the h h and with the leukocyte and leuko
cyte disorders

BLoop CoaGULATION AND THE HEMORRHAGIC DIATHESES

of the mech of blood 1 may be found
i the current hiterature (1 to 6) Recent studies have indicated hitherto
unsuspected complexities However a closer approumatmn has been reached
between climcal probl of 1 1 ders and the lab Y
demonstration of specific hemostatic defects More than anything else the
prothrombin test has provided the means of attaching these problems
Through vanous modifications in the prothrombin test t¢ has been possible
to d the 1to several component parts
which may be quantitatively measured Such tests may be found 1n Ham s
syllabus (7) and 1n articles by Stefanin: (8) and Owren (9} It seems appro-

E

priate to organize recent 1 obsenvations ding to the general
areas of blood coagulation 1n which they fall thatis the platelet the anti
h globulin proth b and a factors and vanous

anticoagulants For purposes of the following discussion a ssmphfied scheme
of blood coagulation which includes these substances of chnical 1mportance
may be summanzed 10 three sequential reactions In the first reaction of

* This review covers approximately the period from 1945 to July 1950
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of normal platelets after transfusion presumably derived from the donor
blood Approximately 20 per cent of the transfused platelets were accounted
for 1n the circulating blood and they survived for five or six days

The morphological charactenstics of the megakaryocyte have been of
interest mn thrombocytopenic purpura since 1t 1s generally accepted that
platelets are derived from the cytoplasm of this cell Girdwood (22) states
that the dry synnge technique 1s supenior to the use of anticoagulants 1 the
demonstration of platelet budding Fixed preparations are preferable for
quantitating the number of megakaryocytes (23) In 1diopathic thrombo
cytopenic purpura there appears to be a mormal or increased number of
megakaryocytes 1n the marrow but platelet formation as evaluated by
granulanty of cytoplasm and platelet budding is reduced (24 to 28) Whether
there are other cytologic changes such as an increase 1 immature mega
Laryocytes 1s a matter of debate

In a review of the climical picture of thrombopenic purpura in pregnancy
Epstemn Lozner & Cobbey (29) found a maternal mortality of 8 7 per cent
and an infant mortality of 26 1 per cent They suggest that a transplacental
passage of an immune body would account for the disease in the mfant
McAlenney & hnistan (30) 1 a study of 42 cases of thrombocy topenia in the
newborn point out that the mortality was 42 per cent 1n the group with

d purpurnic fe 1 the mother and only 6 per cent in

those children without such a maternal history In those infants surviving
spontaneous recovery occurred within a few days

Evans & Duane (31) stress the association of acquired hemoly tic anemia
and thrombocytopentc purpura and they suggest an abnormal immune
mechamsm producing both

Ackroyd (32) reports three cases of thrombocytopt purpura foll
rubella Circulating platelets were depressed to hemorrhagic levels bt
there was no evidence of megakaryocyte damage 1n the marrow Evidence
15 presented to indicate that mild depressions of platelets are not uncomsmon
in rubella and 1 other infections regardless of their sevenity The same
author (33) d the b of thrombocytopenia with
sedormuid therapy Tn semsittve patients agglutination of the platelets and
a reduction 1 the clot retraction were produced 14 vitro by sedormid It was
also possible by the topical application of the drug to produce local hemor
rhage in two of three patients

There have been numerous repurts of 2 syndrome charactenzed by fe\«er
hemolytic anemia and th 1c thrombocytop 34) Histol.
exammation revealed platelet thrombt in small vessels throughout the body
These would appear to account for the neurologteal findings reviewed by
Adams ¢ al (35) which include muscle weakness dizziness confuston
convulsions stupor and coma All cases have been fatal The anemia 1s
unaccompanied by evidence of autoimmunization and in three instances
splenectomy did not alter the fatal outcome 36)
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blood coagulation platelets and antithemophilic globulin are needed for
formation of thromboplastin 1n the second stage thromboplastin plus pro-
thrombin and accelerator factors result in thrombin formation 1n the
third stage fibrinogen 1s converted to fibrin through the action of thrombut

The platelet and thrombocytopenic purpura —-Classical methods of evaluat
ing the platelet and its function taclude the platelet count bleeding time
clot retraction and capillary fragility tests Aggeler Howard & Luaa (1)
emphasize the difficulties of the platelet count and delineate the general
usefulness of these other tests n thrombocy topenic purpura While these
measurements clearly indicate the importance of platelets it has been
difficult to demonstrate thetr specific function 1n blood clotting Overcoming
the tech 1 difficultses 1n ob g a platelet free plasma Conle; Hart
mann & Morse (10) have demonstrated the necessity of both platelets and
a plasma factor for normal thromboplastin formation

The prothrombin consumption test has been devised as 2 means of evalu
ating platelet function (12 to 15) Ths test consists of measunng the quant:
ty of prothrombin 1 blood before and after clotting 1e the difference
represents the amount of prothrombin consumed In the clotting process

thromboplastin and prothrombin react to form thrombin Since this reaction
1s constdered storchtometric the amount of thromboplastin formed 1s equiva
lent to the proth 1 d Thromboplastin formation depends on

functional platelets and antthemophilic globultn The prothrombin consump
tion test may thus be used as a measure of the function of either of these
components 1f the normalcy of the other 1s established While Owren (17}
that the proth b ton test actually the de
crease of a substance other than prothrombin the usefulness of the test 1n
determining the functional capacity of the platelet mass 1s vahd n thrombo
cytopenic purpura (13 to 16} Observations of this type would be of particu
lar interest in thrombasthema Hirsch etal (18) reporta patient with a bleed
ing diathests and large platelets which were nonfunctional in terms of pro
thrombin consumption Alexander & Landwehr (19) repert simular measure
ments on a patient with the clinical picture of thrombocy topenic purpurd
a prolonged bleeding time but a normal platelet count These platelets were
shown to be nonfunctional on the basis of the prothrombin consumption
test
The hfe span of platelets was measured by Lawrence & Valentine (20)
Cats previously made thrombopenic by irradiation were cross arculated
with normal ammals After the cross airculation was discontinued the rate
of fall of the circulating platelets was approximately 2 500 percu mm per hr
This would mdicate a turnover of platelet mass every two to five daysf
these results may be applted to the normal amimal In man attempts to
\ncrease the level of crrculating platelets by transfusion have not been success
ful (21) However Hirsch and associates (18) 1n a patient with thrombo
pathuc thrombocytopenic purpura were able to demonstrate the presence
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thrombsn nught well be expressed as prothrombic activity since one 1s
measunng a complex system dependent upon a number of factors Ware &
Seegers (53) describe a sumplification of their two stage method accelerator
globulin 1s added so that this will not be a hmiting factor in measuring the
prothrombin content of plasma The one stage method of Quick has proved
most conventent for clinical purposes While this method may be affected
by a deficiency of erther labile factor or fibrinogen these may be added as
1 Owren s modtfication (54)

Prothrombin appears to have a rapid turnover 1n the plasma In the
dicumarolized rabbit 50 per cent of the admumistered prothrombin disap
pears within 12 hr (55) A simular rate of fall was observed in rats by Mann
et al (56) when the absorption of vitamun ky was pre\ented by an lntestmal
lymph fistula In one patient with c 1 hypoprot!

Landwehr et al (57) found a still more rapid disappearance rate of transfused
prothrombin

Water soluble vitamin h (Hyl d y 2
are effectrve 1n the treatment of hypoprot! b due toa d
of vitarmun K (58) In the treatment of dicumarol toxicity however these
matenals may have a neglhgible effect whereas vitamin k,; and Ki oude are
effective 1n raising the prothrombin concentratton above hemorrhagic levels
m 12 to 24 hr (59 60) A recently developed emulsion of vitamm kg 13
suitable for intravenous mjection (61) Nesther water nor ol soluble prep
arations appear to be effective tn 1diopathic hypothrombimema or wath
severe disease of the liver parenchyma

Several groups of workers have 1dentified accessorv clot promoung fac
tors which 1ncrease the rate of conversion of prothrombin to thrombmn In
plasma these have been called plasma accelerator globukin by Murphy et al
(62) labile factor by Quick & Stefamm (63) and accelerator factor by
Fantl & Nance (64) In serum a factor active in the conversion of pro

to thrombimn has been d d serum globulin by
Ware & Seegers (65) Factor VIby Owren (9) serum prothrombin conversion
accelerator by DeVrnies Alexander & Goldstein (66) and serum prothrombin
converting factor by Jacox (67) Certain differences in the chemucal and
physical properties of these plasma and serum factors have been descnibed by
the different mvestigators At the present state of our knowledge it seems
likely that there may be a common 1dentity of the various described plasma
factors as a group and the process of blood clotting converts the plasma
factor 1nto a more active serum morety

Reports of 1d hypopr. b

before the of
these auxihary prothrombin conversion factors did not indicate whether
such patients had a true deficiency of prothrombin or of prothrombin ac

celerator It has been possible by modifications of the pro!hrnmbln test to
measure each factor )

e hy
usually famulial has been established 1n a number of lnstancgs (66 68 69)
Likewsse there have been reported cases 1n which there nas a deficiency of
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Antshemophilic factor —The studies of Lozner & Tavlor (37) indicated
that a globulin of importance 1n blood coagulation was decreased or absent
m hemophlha By high speed centnfugation Chargaff & West (38) have

rated a d. mh hilta of a clot promoting factor sumilar
to tissue thromboplastin The pmthrombm consumption test hkewise tn
dicates a defi prod of thromboplastin not butable to platelet

dysfunction (12 13 14) While there may be a defective ability to mobilize
thromboplastin rather than an absolute deficiency of precursor (39) recent
studtes embrace the concept of inadequate thromboplastin formation m
hemophiha Graham and his associates (39) reported on  canine hemophilta
which appears to be similar to the human disease 1n genetic clincal and
therapeutic aspects

An antthemophiic globulin has been localized 1n Fraction I and m
Fraction IT plus III of Cohn and associates Fraction I 1s effective o1 0190
and ¢# vfro 1n reducing the clotting time of hemophihic blood (40 41 42)
Amounts of 100 to 400 mg resulted 1n a fall in the clotting time from 100
min to between 10 and 20 min  the effect lasting for one to four days (43)
Whule fresh plasma has been more potent than preparations of Fraction I
general this may be ascribable to the use of old plasma for fractionation

The p 1 problem of tof the | hilic patient has been
discussed by Davidson et ! (44) and by Wrght and associates (45) The
local application of thrombin has proved helpful for external bleeding (49
Maxumum effect on clotting time may be obtained by transfusion of from
50 to 100 ml of fresh or frozen plasma (45) Surgical procedures are still 2
senious undertaking despxte all therapeuuc adjuncts (46)

The use of rep: transf! 't hilia has produced a refractory
state to further therapy 1n some patients Munro (47) reported the presence
of a arculating anticorgulant 1n such a case Craddock & Lawrence (48)
reported two similar cases 1n which there was a positive precipitin reaction
against the antthemophilic globulin Frommeyer ¢f af (49) found that 5 of
22 hemophiliacs showed clinical and laboratory evidence of refractiveness to
therapy

These antibodies against antthemophilic globultn which develop as @
result of transfusion therapy may further prolong the clotting time of the
hemophilic patient Their eﬁect may temporanly be overcome by massive
blood ad lished by the ry exhaus
tion of arculating antibodies (49)

and proth —Highly purtfied preparattons

of pmthrombm have been prepared by Seegers and associates (50) However
there are no properties which allow 1ts direct quantitative measurement
rather prothrombin must be estimated by thrombin formation and the
resultant conversion of fibunogen to fibrin  Different calibration curves
(prothrombim concentration \ersus time) are obtained with different pre
parattons of 1! bop} and with diffs plasma diluents (S1) As
y Alexander DeVries & Gold (52) of pro
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manzed the pharmacology and climical usage of hepann and dicumarol
New anticoagulants have been given clinical trial Burt ¢ af (93) and Sol

omon et al (94) compared the action of bis 3 3’ (4 oxycoumanmyl) ethy!
acetate (Tromexan) with dicumarol The former was found to be less actne
than dicumarol but produced a more rapid fall of prothrombin and a more
prompt recovery resulted with cessation of therapy Phenylindandione has
been t.ed by Gueguen & Soulier (96) and by Blaustein ¢ al (97) This
appears also to act more rapdly than dicumarol On the other hand

4 hydroxycoumanin No 63 [2 methyl 2 methoxy 4 phenyl § oxodihydro

pyrano (3 2 C) 1 benzopran] was reported to be several times more po

tent than dicumarol with a longer penod of activity {95 97) Preliminary
studies by Sorenson & Wright (98) on sodium polyanhy dromannuromc acd
sulfate (Partol) indicate that this drug simular in action to hepann may
provide a less expensive substitute 1 anticoagulant therapy

TaE LEUROCYTE AND ITS LEUROPATHIES

In the recent literature relating to leukocytes there has been a precccu
pation with the problem of leukemia and particularly with the chemotherapy
of leukemia  In an attempt to und, d the at 1 growth
charactenstic of leukerma the limitations 1n knowledge of normal leukocy te
behavior become apparent This has served as a stimulus for morphologreal
and physiological studies of the leukocy te

Methodology and morphology —The 1solation of the viable leukocy te from
the other formed elements of the blood has been accomphshed by utizing
the differences in the specific gravity or by agents promotmg rouleaux
formation of the erythrocytes (99 to 102) By increasing the concentration
of fibfinogen 1n blood to between 6 and 7 mg per m! of blood Buckley
Powell & Gibson (103) have obtamed 3 1elds of from 75 to 85 per cent of the
total white cells in the blood by differential sedimentation Such methods
show promise of separating formed elements of blood much as plasma has
been fractionated By the 1solation of appreciable quantitees of leukocy tes
1t will be possible to conduct chemical enzymatie and 1sotopic studies ont
white cells which have hitherto been impractical

In experimental and chmcal hematology the advantages of marrow

as a ! to heral blood studies have become

recogmzed and are well d 11 Lettners h (104) Ihac
crest and spinous processes have proved to be as smtable 2s sternal marrow
pltag and are lly less h {105 106) Dafficulties have re

sulted fram the of marrow because of the different

types of preparations made While marrow smears are superior for the

demonstration of qualitative cell changes fixed tissue preparations from
H

marrow permit of lestons
{found in tubercul d b if and recently described 1n1n
fectious {107) As d d by Berhn et al (108) the

total nucleated cell count 1s unreliable as an 1ndex of marrow cellulanity
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labile or plasma accelerating factor (9 69 70) Crockett of of (71) describe
a patient 1 whom admmistration of <erum as well as plasma was effective
1 reducing the prothrombin time Plasma accelerator factor 1s normeal 1
p with hy poprothromb due to nad, absorption of vitamn
K but 1t 1s decreased with dicumaro! therapy or with parenchymal hver
disease (72) Stored blood has been shown to undergo a loss of labile factor
rather than a loss of prothrombin activity (73)
lating antrcoagulants —H; hilic Iike synd are being ideats

fied with increasing frequency as being due to specific anticoagulants Conley
Hartmann & Morse (74) describe techniques for the detectton of such antt
coagulants and 1n chnical studies 1dentified eight snstances in which a ar
culating anticoagulant was responsible for the hemorrhagtc diathesis A
number of workers (47 to 49, 75 76) have 1dentified anticoagulants active
against the antthemophilic globuhn Other reports indicate anticoagulants
which prevent the formation of thromboplastin and its activation of pro
thrombin {38 47 77 to 80) Fantl & Nance (81) and Harrington et al (82)
describe circulating anticoagulants active agamnst the thromboplastin of
human brain but not that of rabbit brain Of 17 patients with circulating
anticoagulants 10 were true hemophihacs who had received numerous trans
fusions 3 were women whose hemorrhagic disease seemed retated to partun
tion There were three elderly males and one female who had never recetved
blood Dreshin & Rosenthal (75) emphasize the possible role of :mmumza
tion through pregnancy in the women afflicted In one patient Conley ¢f al
(79) describe an anticoagulant preventing the conversion of prathrombin to
thrombin

Allen & Jacobson (83) describe the presence of an anticoagulant m the
blood of experimental animals following irradiation This anticoagulant was
measured by the titration of hepanmzed blood with protamine or tolwdine
blue An ncreased amount of protamine required to clot blood was taken
to wndicate the presence of heparin Iike substances These authors and others
84 to 89) on the basts of the protamine titration have reported an 1ncrease
1n heparin like substance following mitrogen mustard therapy in thrombo
cytopenic purpura and 1 other 1l d d witha
bleeding tendency They report that the platelet depression did not correlate
with the protamne titration (90) and was therefore independent of 1t In
some patients the h h d could be d
by the int ragion of p or tolmdine blue but re
sults do not appear to be consistent The importance of the heparinoid sub
stances and their exact rdentity at present 1s not clearly defined Cronkite
(91) while observing the prolongation of the clotting time 1n some ammals
exposed to tomzng srradiatton reports that the usual phenomena responsible
for bleeding were (a) 1ncreased vascular fragility (6) thrombopenia and ()

ulcerations
A discussion of the use of anticoagulants i the treatment of thrombo

embolic disease 15 beyond the scope of this article Riggs (92) has summa
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active phosphorus the leukocytes were localized predorminantly sn the lungs
Bierman and associates (124) employing interartenal cross transfusion in
man also obtain data indicating that the lungs are capable of removing
large numbers of leukocytes from the circulation Lawrence ¢f o (125) in
cross arrculation studies 1n cats made lenkopenic by x ray found a dis

appearance rate of 888 cells per ct mm per hr or a postulated turnover of
the whrte cell mass of 13 times 1n 24 hr

A number of factors appear capable of influencing the level of circulating
leukocytes Tullis {126) found that the granulocytes were better preserved
1 valro in hypertonic solutions 1n comparnison with hypotome solutions for
plasma cells and lymphoeytes In ammals hypertomaty was assocated
with an increase 1n the circulating granulocytes (127) and a positive corre
lation was found in diabetic acidosis between the hyperosmolarity of the
plasma and the degree of leukocytosis (128)

Endocrinopathies have been observed to be associated with significant
alterations 1n the level of the formed elements of the blood (129 130 131)
Of particular interest at the present are the changes produced by the adrenal
steroids Stimulation of the adrenal by adrenocorticotrophic hormone
(ACTH) results 1n leukocytosss lymphopema and eosinopema (132)
These are the result of the terords of the adrenal ds E and F)

of the hils by direct g methods (132 133) has
proved to be a useful index of adrenal activity A test devised to evaluate
the functional itegnty of the adrenal conststs of determining the fall of
eosinophils 4 hr after the intramuscular injection of ACTH (134) In Adde
son s disease this fall 13 neghgible while a reduction of over 50 per cent
occurs 1n the normal individual  The fall 1n eosinophils after the mjection
of epimephrine may be used to test the functional integrity of the pituitary
adrenal aws Studies by Hume & Wittenstemn {135) would indicate that
epmephnne and other neurogenic stimuli act on the hypothalamus which
in turn stimulates the prtuitary to liberate ACTH However the mngentous
studies of McDermott et el (136) 1n which pituitary tissue was transplanted
to the anterior chamber of the eye would indicate that epinephrine may act
directly on the pituttary The pattern of blood changes after ACTH or
epmephrice 1s simular to those produced by a great variety of stress situations
as discussed by Selye (137) The failure of these changes under stress has
been used to detect adrenal insufficiency Roche et al (138) report the
marked fall 1 eosinophils postoperatively and describe 2 patient with adre
nal msufficiency where this fall failed to occur Faloon e of (139) describe
a patient with where the count provided a
useful sndex for treatment of adrenal insufficiency

Val an (140) 5 the effects of adrenal steroids
on lymphoid tissue and the arrculating lymphocytes That the Iymphocyte
15 the sole seat of body d and that dissol ofa
results 1n the Hb of antibodies as d by Doughert) Chase &
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due to the variable dilution by penipheral blood However when the total
marrow count 1s five times the peripheral blood count the differential
marrow count 1s a reliable index of the marrow pattern In a companson
of total cellularity of the marrow by nucleated cell count and by pathological
section Wersberger & Henle (109) found great discrepancies 1n some
mstances Tn general there was better correlation when the marrow was
hypoplastic
Block & Jacobson (110} discuss the technique of splenic puncture 11
which they employed a transthoracic approach This procedure was
particutarly helpful i dist: hing aty pical leuk or lymph and
myelod 1 from d of hy mn which spl
was ndicated While splenic puncture furnished information of value in
certaimn cases the hazard 1s evident from the occurrence of sertous hemorrhage
1n 4 out of 55 patients
The phase mteroscope (111 112 113) and electron microscope (114)
have provided new bil of 1 structural of the
leukocyte although their use 1s stddl in 1ts infancy Histochemucal techniques
have made possible the measurements of various cell constituents such as
glycogen (115) lipids (116) and phosphatase (117) By the use of an ultra
violet microspectrographic technmque Thorell (118) has analyzed quantt
tatively certamn cytoch Ip m h The formation of
new cell protein was associated with a high concentration (greater than §
per cent) of nibose polynucleotides 1n the cytoplasm and nuclear apparatus
Durning maturation the ribose polynucleotide decreased to 0 to 0 § per cent
parallel with the decline 1n growth activity of the cell Acute leukemua was
h 1zed by a ble hypertrophy of mbose polynucleotide
metabolism
In 1949 Hargraves (119) described the lupus erythematosis (LE) cell
which consists of a large homogenous purple (Wright s stain) inclusion
body 1n the granulocytes This mass 1s inferred to be nuclear materal since
1t stains with Feulgen reagent LE cells are found in marrow drawn m antt
coagulant from a patient with d d lupus eryth or after
exposing normal marrow or peripheral blood to the serum of a patient with
d lupus eryth Berman et gl (120) feel that 10 or more
LE cells are strong evidence for the diagnosis of Iupus erythematosts
Haserick & Lews (121) have d. ted that this ph occurs i
the presence of 2 globulin found 1n the blood of these patients but notn
normal serum
Leukocyte physiology —In contrast to the precise information concermng
the production and the destruction of the red cell very ittle 1s known
about the kfe span of the leukocyte Dreyfus (122) reports as have others
that transfused leuk cells d within mimutes of transfusion
Weisberger et al (123) found that leukocy tes transfused to rabbits dis
appeared almost at once and by histologtcal studies and tagging with radio
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bone marrow and hyperfunction of the spleen Unfortunately this s olten
1mposstble The cardinal features of splenic hyperfunction as isted by Kracke
& Ruser (164) include () splenomegaly (the single exception being essentral
thrombocytopenic purpura) () depleted cell values tn the blood (neutro
penia thrombopemia anemia or any c of these) (¢) d
tion of the morphological integrity of the marron and (d) demonstration
of splentc overactivity by the epinephrine test

Reimann & de Berardimis (165) have reviewed 16 cases of periodic cychie

i which no etiol 1 factor could be established From the

marron changes 1t appeared that the neutropema was due to a decreased
formation of leukocy tes Spl 3y ap d hat beneficial in four
mstances but was of no effect 1n two Chronic agranulocytosis 1s discussed
by Adams & Witts (166) They regard the cases which they report as a
vanant of aplastic anema 1n which the impact of the damage 1s on the white
cells Four of their five patients were women Only one patient died withun
five years 1n contrast to a predicted mortality m aplastic anemia of 60 per
cent 1n two years The marrow was ether hypo or hypercellutar but wath
a decrease 1n the mature granulocytes The spleen was not appreciably en
larged and splenectomy was without effect Hickte (167) demonstrated a
lack of bactericidal power of the blaod of a patient with chromic agranulo
cytosts The serum of this patient appeared to be antagomistic to normal
neutrophil activaty

Severe leukopenia has been reported with miscellaneous diseases of the
spleen such as Gaucher s disease (168) Bant: s syndrome (169) reticuloses
{170) and assoctated with arthntis (171) A second group of reports deals
with splenic leukopenia or pancytopema unassociated with other diseases
(172 173) All of these are felt to be due to hy perfunction of the spleen
stnce splenectomy 1s effective 1n returming the white count to normal
Heinle & Holden (173) describe seven patients with primary splenic panhe

m whom was the ding feature Six were re
markably improved by splenectomy while one died
The term hy appears nell blished whether with or without

other dtsease (secondary or primary) Doan has reviewed the various con
ditions grouped under the heading of hy persplenism (174) He supports the
hypothesis that cellular elements are destroyed by the spleen 1n contrast to
the idea as expressed by Dameshek & Estren (175) of iwnhibition of the
‘bone marrow by the spleen

I 1 thies —As d d by Mershey (176) the line of
differentiation between leukemia and such conditions as nonleuhemic
myelosis 15 poorly defined Examination of the marrow has been helpful 1n
the diagnosis of lenkopenic leuherma and particularly so in multiple myeloma
(177) holff & Dhont (178) emphasize the triad of diffuse increase of plasma
cells 1n the matrow hyperglobulinerua and pumary amylodosts 1 the
dragnosts of multiple myeloma However diffuse plasmacytosis of the marrow
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White (141) would seem unlikely Fagreus (142) presents persuasive
evidence connecting the plasma cell with antibody production Proltferation
of plasma cells correlated with antibody formation and distribution of both
antigen and antibody correlated better with plasma cell distnibution than
with [y mphotd tissue as a whole Keuning & van der Slikke (143) found ant:
body production 1n both white and red splemc pulp They conclude that
antibody d 1s hished by both plasma cells of the
red pulp and by 1ymphobl cells of the Malpighian corpuscles but not
by mature lymphocy tes

The role of the adrenal in the wlute cell response to infection and to the
leukocyte promoting factors of Menkin (144) 1s not clear There 1s suggestive
evidence that the adrenal 1s not the only mechamsm involved in the leuko-
cyte response following the 1njection of a pyrogen (145)

Bengn leukopathies —Further clinical manifestations of nfectious mono
nucleosts have been described particularly the frequent ncidence of hver
dysfunction (146) which may progress to cirrhosts (147) Assoctated neuro
logtcal manifestations summarized by Dolgopol & Husson (148) nclude
polyneunitis and encephalitis Thrombocytopenic purpura (149) and hemo
Iy ttc anemia with a positive Coomb s test (150) have been described There
1s no convincing evidence that newer antibrotics influence the underlying
disease (151) A convement rapid shde agglutination test with sheep cells
has been devised by Moloney & Malzone (152)

New drugs have been reported to produce agranulocy tosts These nclude
propy Ithiouracil (153) pyrethyldione (Presidon) (154 155 156) certam
of the antit {tripel (Pynib ) (157) and perhaps
hensl (158)] the antiepil drugs [tnmethadione (Tridione)
methyIphenylethylhy dantoin {Mesantoin) and paramethadtone (Paradrone)
(159] and perhaps chloramphenicol (Chloromycetin) (160) As has been
described with the sulfonamides and uracil derivatives the antiepileptic
drugs may produce erther a neutropenia or a severe pancytopenta

With the increase in to 1rrad the 1c changes
produced have been of considerable mnterest Liebow Warren & DeCoursey
(161) report on the marrow changes 1n atom bomb casualties Massive de
struction of the myeloid tissue was followed by hyperplasta of reticulum and
plasma cells with an ncrease in the marrow Iymphocytes Hy percellular
matrows with peripheral pancytopemia occurred as late sequelae Dickie &

1 (162) haved bed neutral red bod:es 1 Jymphocsy tes which
although nonspecific may be used as an index of exposure to wrradiation
Lawrence and associates (163) have investigated the effect of x ray on the
arculating blood They found no evidence of an indirect effect the changes
which occurred 1n the arculating white cells were consistent with those
produced by adrenal hy perfunction following stress

In considenng leukopemc and locy tic synd: of unk
etiology one attempts to distinguish between primary dysfunction of the
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per cent (194) Leukemia i childhood s more {requently affected favorably
than 1s acute leukema in adults The remussions are usually of a few days
or weeks 1n duration 1n general somewhat shorter than those observed
with folic 2c1d antagontsts A second course of ACTH or cortisone is usually
not effective The mode of action of terords and folic acid

would appear to differ since a refractory state to one does not preclude a
remission induced by the other While httle practical value can yet be
claimed for the use of oxysterotds in acute leukemia the effect of a substance
naturally occurring 1n the body 1s of great interest and ments further
1nvestigation

Roenigen therapy —In chronic leukemia roentgen therapy would still be
the treatment of choice since 1t allows either generalized therapy (spray
wrradiation) or Jocalized treatment of tissue masses \hen generalized 1r

d s bl d fosol (P") may be tered
equally effective and has the advantage of not producing rrradiation sickness
(195 196) In chronic levkerma the aim of therapy 1s pnimanly to keep the
pattent symptom free Osgood (197) on the basis of esght years of expertence
believes that this can best be lished by small doses of
x ray or P regulating the white count between 10 000 and 20 000

X ray therapy 1n multiple myeloma 1s effective only when the process
appears localized (198) While stilbamudine has been reported to alleviate
the pan in some mstances (199) the over all results are discouraging
Lawrence & Wasserman (200) report treatment of 24 patients with P*? and
radioactive strontwum (Sr*) Moderate sy mptomatic improvement was ob
served 1n five cases Loge & Rundles (201) reported improvement 1n four
patients on urethane therapy Harnngton & Moloney (202) observed re
russions 1n 6 of 11 cases on urethane There 1s some indication that ACTH
and cortisone may affect the more immature type of myeloma (194)

Urethane —The use of urethane was first reported i the treatment of
leukemia by Paterson ¢t al (203) after expenimental observations had in
dicated a growth inhibiting effect on ammal tumors In addition to 1ts
effectiveness 1n myeloma 1t has proved a useful form of therapy i chronic
myelogenous leukemia (204) The ethyl carbamate has proved the most
effective of the vanous carbonamide dernvatives studied (205)

Nurogen  mustard ~—~Methyl bis (8 chlorethyl) amine  hydrochlonde
(mitrogen mustard) 1s of value chiefly as an adjunct to < ray i the manage
ment of Hodgkin s disease (206 to 209) It does produce remissions 1n chronic
leukemia and polycythemia but 1t 1s infertor to other forms of therapy

Miscellaneous —Bessis (210) reports on the use of replacement trans
fusion 1n acute leukemua Of the 38 cases treated 30 temporary climical re
misstons were produced and 15 had penipheral blood remissions Bierman
and associates (124) have observed a stnlmg fall m the white count and
regression of the leukemic tissue masses after cross transfusion studies They
rasse the that 1n leuk there may be an nability
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may occur 1n a variety of other disorders and the marrow must be mter
preted 1n this respect with caution (179)

The modification of the leukemic process in amimals and man by chemical
and physical agents 1s of particular interest For a general discusston the
reader should refer to the articles by harnofsky (180) Remhard Good &
Martin (181) and Gellhorn & Jones (182) Un{arrunately 3t may still be
said that supportive therapy including tra biotics and psyche
therapy are as important 1n the over all managemient of the patients as the
agents whose effect 1s directed specifically at the Jeukemic tissue Certam
chemotherapeutic agents ment specification discusston

Folic acrd antagonssts —Folic actd and 1ts conjugates were observed by
Farber and associates (183) to accelerate the leuhemic process Folic acd
antagonists were used therefore 1n the treatment of acute leukema In wiro
4 amno pterylglutamic aad (amnopterin) produces 1nhibitton of mitoss
(184) In the nonleukemic marrow of man 1t produces megaloblasts hyper
segmentation of the granulocytes and bizarre cells of both leukocs tic and
erythrocy tic series (185) Excessnve doses result in aplasia of the marrow
Its effect sn destroymg lymphoid tisstte appears to be 1 part mediated
through the adrenal as shown by Dougherty & Dougherty (186)

Folic acid antagemists have been shown by Law et al (187) to mhibit
the growth of transplantable acute leukemia in mice In clinical studies
(188 to 192) hematological and/or chintcal remusstons have been produced
i approximately one third of the cases reported Remussions are constderably
more frequent n childhood tham in adult leukemua Both lymphoblastic
and myeloblastic Jeukemia may respond but monocytic Jenkema appeats
to be d Toxic f ns are frequent and severe In the g.stro
intestinal tract ulcerations occur with diatrhea hemorrhage and ntestinal
perforation Bone marrow damage may result in generalized purpura and 2
critical reduction in the functional locytes Alopecia Ily occurs
as well as a generalized brownish skin These toxic
have not responded to large amounts of folic actd This 1s not unexpected
since aminopter appears to be able to compete metabolically with several
hundred times 1ts wesght of folic acid (193) Folic acid antagonists produce
remissions more frequently than occur spontaneously and as many as three
or four remisstons in one mdividual However ta the majority of the p2
tients survival 1s not sigmificantly prolonged and 1n no instance has the pa
tient been permanently cured Folic acid antagonists 1n expenienced hands
have a defimte but mited place 1n the treatment of acute leukemia

Cortisone and ACTH —In view of the action of adrenal oxysteroids
1n breaking down normal lymphoid tissue 1t was logical to try cortisone
(compound E) and ACTH 1 the tr of lymphoma and leuk
Expenence has shown that while these substances have little effect 1n chromic

X striking may be produced 1n acute leuvkema
In over 100 pattents treated remisstons have been produced 1n about 50
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of the lungs to destroy leukocytes Miller Herbut & Jones (211) and Edf
Turner & Mller (212) produce reg of leuk 1 with
extracts from urine and tissues of leukemic patients These observatrons are
of nterest as they provide clues to the nature of the leukemic process
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NUTRITION AND NUTRITIONAL DISEASES!

By A P MEIKLEJORN AND R PassMORE
Departments of Medscsne and of Public Health and Soctal Mediesns
Unsverssty of Edinburgh Edinburgh Scolland

‘We begin by our de to our pred Dr hahn and
Dr Stare who wrote the article on nutrition 10 the Annual Review of Meds
une for 1950 for they established the prinaple that tn a review of this
nature 1t would be quite impractical to attempt to coser the enormous field
1 which so many are fornarding knowledge Like them we have confined
ourselves to three subjects our choices being kwashiorkor medicine 1n 2
famine and the metabolism of ascorbic aad This 1s a personal dectsion de
termined by our own interests and expenence and 1n no way reflects the
importance of these subjects refative to other branches of nutntion

KWASHIORKOR

Wiliams (1 2} published 1n 1933 and 1935 two papers 1o which she de
scnbed a nutntional disease common amongst the chidren of the Gold
Coast Colony 1n West Afnca The characteristic features of the disease were
edema of the bands and feet profound wasting a skin which was drv scaly
and 1n patches lacking in pigment the hair was dry sparse and often a
dull reddish muddy colour there was often diarrhea and imtabibity At
nectopsy a severe fatty degeneration of the hiver was constantly found The
disease was most common 11 children between the ages of one and four years
and frequently arose soon after weaning and at the end of a long peniod of
breast feeding The diet of these toddlers usually contained no milk and 2
predominance of the cereal maize {(corn) The people of the Gold Coast were
famihar with the condition under the vernacular name hwashiorkor
which means  the red or brown boy

Subsequently this disease has been much studied throughout British
Colontal Afrnica where 1t 15 now known to be widespread In the last ten
years reports from many parts of the world have shown beyond doubt that
Withams was descnibang a disease not peculiar to any one people or de
pendent on a local dietary habst or custom but a conditton that might anse
amongst all races of mankind and result from a vanety of dietary falures
Many attempts have been made to find a smtable name for this disease 1t
the language of international medicine  Infantile pellagra  mahgnant mal
auteiton  polycarencial dystrophy  nutnuonal dystrophy  syndrome
depigmentation-oedéme  have all been tried and each has failed to give
general satisfaction Consequent upon this failuse of clausical nomenclature
#e would recommend that the vernacular kw ashmrkor be officrally recog
nised and given an accepted place 1n the of diseases

* The survey of Literature pertinent to this review was termnated in July 1950
129
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TABLE 1
DISTRIBUTION OF R WASHIORKOR

Afnca
Gold Coast Williams (1 2)
Kenya Gillan (5)
Trowell (6)
Uganda Trowell (V)
Trowell & Muwaz: (8)
Nigena—Lagos Hughes (9)
Belgian Congo Van Daele (10)
Pieraerts (11)
French East Africa Bergeret (12)
Vnion of South Africa—
Johannesburg Gillman & Gillman (13 14)
Durban Karl (15)
America
Chile—Santiago Meneghello Espinosa & Coronel (16)
Braul—Rio de Jantero Carvalho Schmdt & Pinto {17 18)
Cuba Castellano (19)
West Indes Waterlow (20 21)
West Indies—Curagao Hartz (22)
Asa
Tndia—Nysore Ramahngaswam: & Patwardhan (23)
Madras Achar (24)
Passmore (25)
Indo-China Passmore (personal observation)
Ceylon Fernando Medonza & Ragasuriya (26)
Malaya Nicholls (27}
Persia Meiklejohn (personal observation)
Europe
Hungary—Budapest Viéghely: kemény Po soayt & Sés (28)
Ttaly Frontali (29)

In 1946 Frontali mformed one of us {A P M) that the condition known 1n
classic pediatric iterature as  starch dystrophy was not rare 1 Italian pediatric
practice and that a palpable iver was 2 common accompamment This 1s our ground
for quoting lum 1 this context

N

lesion 1n Lwashiorkor vide snfra) can be produced experimen
tally 1n amimals by 2 dietary deficiency either of choline or of substances
such as the amino actd methionine contamtng labile methy! groups which
the body can utilise for choline synthests It 1s tempting to speculate that
methionine deficiency s one importaat factor in the etiology of kwashiorkor
The evidence for protein deficiency as being the principal factor although
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kala azar bertbert and sprue As m the case of sprue the onginal meanig
1 the vernacular has been modified and ded But! grows and
kwashiorkor 1s now used to describe a well-defined disease

Although an extensive hiterature on kwashiorkor exists 1n a varety of
medical journals yet the disease 1s rarely deseribed 1n standard textbooks
Indeed we have recently searched the indexes of some dozen American and
British works on general medicine wthout finding any mention of 1t This
must be our apology for the following straight forward and stmple account
which provides no new fare for the expertenced chnical nutritionist

Dustrabution —Trowell (3) has recently reviewed the hterature and
quotes 125 references to the disease 1n different parts of the world Table I
hists a selection of descriptions of nutritronal diseases all of which we believe
to be essentially kwashiorkor A study of these reports should convince any
one that kwashiorkor 1s no West African tribal disease but a widespread
malady affecting many peoples We ourselves have seen kwashiorkor 1
four continents and in every race of man It 1s noteworthy that accounts of
the disease have been few in the southern states of the United States of
America and 1n the countries bordering upon the Mediterranean In these
areas pellagra 1s endemic Pellagra and kwashiorhor have many features m
common and phystcians thoroughly famuliar with pellagra (4) are wont to
use the diagnosis of this charactenstic disease to cover allied conditions
which are indeed chmcally and eprdemiologically distinct The distinctton
between kwashtorkor and pellagra 1s given 1n the sectron on dragnosis

Etiology —Rwashiorkor occurs under circumstances which include botha
breakdown in the food supply and a general failure or absence of hygiene
Consequently the disease may be assoctated with deficiencies of vitamm A
thiamine nboflavin nicotinic 2acid pantothenic 1cid pyndoxine ascorbic
acrd and other vitammns 1t 1s also closely associated both with protozoat
diseases notably malana and amebic dysentery and i endemic areas
trypanosomiasts and hala azar and with helminth infestation notably with
hook worms and round worms These and other deficiencies and mfections
frequently contribute to the clinical picture Each may be an important ac
cessory etwologic agent but none 1s an essential factor for the appearance
of the disease

There 1s much evidence to suggest that defictency_of protetn nch foods 1s
the primary cause of the disease On the eprdenuologic side Lwashiorkor
ocecurs most frequently at that period of life when the active growing child
has additional needs for protein and among populattons tn which milk and
other ammal proteins are luxuries—for the most part unavailable to the
children of the poor It 1s also most commonly (but not invariably) found 1:
peoples whase staple food 1s erther maize or else one of the tropical roots stic
as cassava or manoca The proteins of maize are known to be of low bmlozli
value and the tropical roots for the most part provide a lower proportion :
calories as protemn than do cereals On the expertmental side there 1s the
ration that the accumulation of fat in the hver (perhaps the most

demonst
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1n areas where hwashiorkor 1s endemic 1s by no means a ranty but whether
1t1s also a true sequela 1s a matter for speculation and further study
In severe cases this liver damage 1s associated with a low level of serum
protemns and particularly of serum albunun which is commonly below 20
gm per 100 ml [me ell (3)) Under these conditions there 1s edema
to and a poor prog The 1mportance of lesser
degrees of liver damage found 1n the subclinical cases 1s uncertain Davies
(31) has put fornard the hypothesis that the’partially -damaged Iiver cannot
dispose of the small amounts of female sex hormone normally produced by

the male He il that the male of the whole contuent of
Africa 1s partially feminized owing to this widespread hver failure n ev1
dence he addirces the f of gy and atrophy 1n

Afncans The psychologic social and even political 1mplications of this
hypothesis are of course immense It 1s certainly an mgemous 1dea

The pancreas —Recent studies by Davies (30) Hartz (22) and \eghely:
et al (28) have each 1ndicated that the'lesions in the hver are preceded by
lesions in the p The earhest histol changes are f: of
the pancreatic parenchyma and ¢y st hke dilatation of the acim Then fol
lows a diffuse pers acinar and pen lobular fibrosts These writers suggest
that essentially kwashiorkor may be a pancreatic disorder due to mah{
nutnton and that the Lver changes are secondary

These observations may explan an old error amongst army doctors new to the
tropics In the last war not a few healthy Indran and Afncan soldiers found themselves
i army hospitals—labelled mumps Indsansand Africass often have large parotid
glands gwing their faces a shghtly swollen appearance not unlike mumps This shight
facal swelling may well be due to an old standing mild degenerative process 1n the
parotid gland 2cquired 10 childhood at the same time as a symilar degeneration of the
pancreas each primanly nutntional 1n ongin and each now healed with httle or no
disability

The small 1ntestine —An 1mportant lesion 1s an atrophy of the whole
ntestines [Passmore (25)] All coats mucosa and submucosa are mvolved
The smallintestine 1s most affected becomng progressively thinrer from the
duodenum down to the 1leo-cecal Junction Indeed the last two feet may be
so thin and transparent as to resemble the texture of tissue paper The
mucous membrane of the small mtestine 1s smooth and atrophic and clearly
its digestive and absorptive functions must be seriously impaired This
change was a striking feature of a group of monkeys who were fed on a poor
nice deet and d a cond closely of not identical wath
knashiorkor {Radhaknishna Rao (32)] In sections of the intestines of these
ammals degeneration of the mntrnsic nene supply was an earlv and char
actenstic feature Whether this and
failure of function 15 a pnmary or secondary feature of the pathology of the
disease 1s uncertan That it plays a big part 1n the chinical progress of severe
cases 1s beyond doubt

Cinscal description —A nutntional disorder which affects the Iiver must




132 MEIKLEJOHN AND PASSMORE

not altogether conclusive 1s sufficient to justify the use of protein rich foods
as the principal therapeutic agents It also indicates the need for public
health and agricultural measures to increase the protemn supply of affected

tes and lly to distrit protetn rich foods to children via
welfare services

On the social side 1t 1s important to stress the factor of parental neglect
This 1s sometimes unavoidable as in the case of many of the children first
descnibed by Willams whose mothers had recently died In most parts of
the troptes the neglect 15 due to that wretched vicious eircle of poverty and
1gnorance that 1s such a stumbling block to health The sporad:c cases that
are Ily seen 1n | Is of ind 1 crties outside the tropics are
usually children from broken homes and here the neglect 1s crimunal ?

Pathology —Detailed studies have been made 1n Uganda by Davies (30)
and 1n Johannesburg by Gillman & Gillman (13)

The lwer —These investigators have described the changes found m the
liver both 1n spectmens obtaned by biopsy and at necropsy The lrver
changes are certamly the most striking and perhaps the most fundamental
feature of the pathology of kwashiorkor In early lesions there 1s an accumu
lation of small droplets of fat within the fiver cells at the perphery of the
lobule As the disease progresses the droplets expand and extend In fatel
cases all the liver cells may be filled each with a large fat droplet pushing
aside the cell nucleus and reducing the cell cytoplasm to 2 narrow nm As
the Gillmans point out some of their photomicrographs of hver sections
could readily be mustaken for sections of perirenal fat In.advanced cases
there 1s an nfiltration by round cells and a fine fibrosis surrounding the pe
riphery of the lobules This may finally progress to a severe cirrhosts

Studies of the hiver histology have now led to a much better understand
1ng of the natural history of kwashrorkor In some parts of Africa 1t 1s hard
to find a single child with an histologically normal liver Even though
superfictally the child may appear well the Iiver will show some degree of
fatty degeneration Should there be a sharp or sudden detenoration 1n the
dret this will lead to a severe fatty degeneration and the full chincal picture
of kwashiorkor In these advanced cases liver damage 1s so severe that re
covery 1s impossible ths led Trowell to suggest the name malignant mal
nutrition  Far more frequently the disease continues for many years with
out overt symptoms  the fat 1s gradually absorbed and the fibrosis extends
so that the child enters adult life with a muld fibrosis of the liver Cirrhosis
of the liver 1n many countries 1n the tropics 1s common and probably at
trbutable to this process The famihar picture of ascites 1n the medical
wards of tropical hosprtals may often be the final result of a long penod of
malnutrition 1n mfancy and early childhood Primary cancer of the liver

3 Since this review was written an intriguing alternative explanation of the etiol
ogy of kwashiorkor has been proposed (101) apparently 1t s a simple matter of pos
session by devils
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of anenua 1n relation to kwashiorkor and tropical parasites 1s given by
Lehmann (34)

Comerdent infections are charactenstic of the disease 1n 37 cases studied
by Trowell (3) 1n Uganda these were malarna 31 hookworm 25 ascans 6
tenia 2 rhintis 28 bronchitis 12 pneumonia 8 bacillary dysentery 4
amebic dysentery 3 congenital sy philis 3 pulmonary tuberculosis 2 Such 1s
a typical hist

Lestons attnbutable to nboflavin def (angular cheilosts
oro genstal syndrome and interstittal keratitis) and to vitamin A deficency
(erophthalmia Butdt s spots) are § t d with kv ash
but are not essential features

Diagnosss —The first essential for diagnosis 1s a history_of many_weeks
subsistence on a diet defective both 1n quantity and quality and especially
lacking 1n animal proteins If with this hustory there 1s marasmus edema
enlargement of the hinver crazy pavement dermatosts and the ty pical hair
then there can be no doubt as to the nature of the disease There 15 no dif
ferential diagnosts from the chronic infectious diseases as these are part of
the condition and the presence of one or more such infections 1s to be ex
pected v

The distinction_from pellagra 1s important In pellagra the skin lesions
are photo sensitive and confined to the exposed surfaces pellagra has a well
marked seasonal inaidence and 1s fess common 1n winter months In stable

kwashiork 15 lly a pnmary disease of children

whereas pellagra 1s most common st adults Pellagrous demeatia ts not seen
1 kwashiorkor

Treatment —There are two pnnciples The first 1s to see that the pattent
eats a good mixed diet containing plenty of milk or other sources of ammal

protein The second 1s to seek out all parasites and inflections and eradicate
them
A lable food.

and p: \! f vary so much in different
countries thatit1s unprofitable to discuss details As regards dietary therapy
a good cook 1n the kitchen and an enthusiastic nurse 1n the ward are more
important than regimens and schedules Patients usually have poorappetites
and must be coaxed toeat with appetising food attractively served Once the
appetite has returned recovery may confidently be expected In kwashiorkor
many infections notably malana and amebiasis lte dormant and present
no overt evidence of their presence Yet such latent mfections will impede
all nutntional therapy Great diligence skill and knowledge 1s needed to
find out and remove all of these local diseases

Many observers have reported that children have become raprdly worse
when treated with concentrated preparations of vitamuns The distnbution
of vitamms 1n the body appears to be finely balanced and an overloading of
one may exaggerate the effects of defictency of another We would endorse
the statement of Trowell (3)

1t must be stated with the greatest clearness that all vitamns are forbidden so
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present itself 1n many forms Itis probable that for every overt clinically
distinct case there are numerous persons with mild nonspeaific signs and
symptoms In distrcts where the disease 1s endemie failure to grow or loss of
weight diminished energy and vitahty impaired powers of concentratton
and 1ncreased susceptibility to 1nfections majy all be early evidence of the
disease At present an early diagnosis can only be made nith certamty by
Inver biopsy hwashiorkor may occur at any age but n its characteristi
and flonid form 1t 1s most frequently seen 1n children between the ages of
one and four

Such children are below normal standards of development for their age
They are often severely wasted and lacking 1n both subcutaneous fat and
muscle They may be unable to support themselves Edema may be wide
spread but affects especially the imbs The hver can usually be palpated
with ease and may reach down to the umbilicus The shin 1s dry rough and
scaly In severe cases a crazy pavement dermatosts 1s characteristically
seen The name provides an excellent description Irregular cracks occur all
over a dry hard epidermus which are superfictal and are usually 2 or 3 mm
apart but quite irregular in pattern Deeper cracks sometimes occur at
wider mntervals and these may be infected and ulcerated Dead layers of the
superfiaial squamous epithehum flake easily These changes may be universal
but are most marhed on extensor surfaces and points of irritation and pres
sure The face 1s seldom affected The lesions are not photosensitive Ir
regularly distnibuted 15 ch with areas of hypo pig
mentation which particularly affect the face and may be symmetrical
Secondary infection of the skin 1s common The hair is sparse dry and may
be discoloured A variety of failures of hair pigment occur and the hair may
appear brown red or grey most commonly 1t looks ugly and muddish
These changes are of course most conspicuous in negroes whose hatr 1t
health has a fine glossy appearance

Loss_of appetite 1s a prominent and early feature which may senously
mpede treatment Flatulence and abdominal discomfort are common 2nd
tn severe cases there 1s diarrhea This1s not inflammatory and occurs without
evidence of dysentery The stoals are usually watery fecal 1n colour and
often contain visible particles of food completely undigested Microscopt
cally undigested starch grans and vegetable fibres can easily be seen
1If the diet contains fat this 1s passed undigested “The nature of the diarrhea
15 such that 1t would appear to be the result of a small intestinal hurry with
failure of both digestion and absorption Radiological examunation of the
large bowel shows a charactenstic picture {Scott Brown & Trowell (33)]

Kwashtorkor 1s assoctated with some degree of anemia If this 1s severe
there 1s almost nvarably heavy infection esther with malana or hookworm
But charactenistically the anemia ts moderate (hemoglobin levels 7 to 11
gm per 100 m!) and usually normocy tic 1n character This probably reﬂemli
a general protein defictency and 1t tmproves pars passu with the general
condition with dietary therapy and with specific treatment A full discusston
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soctal econonuc and political factors that poise the delicate balance be
tween the outflow of manufactured goods and of services to the countryside
 return for a supply of food are uncertan and may readily be upset Then
hunger and perhaps famine must follow It1s unfortunately all too probable
that many young doctors and students . medical schoals throughaut the
world to day will at some time 1n their careers be called upon to carry out
their professional duties under famune conditions So we have thought 1t
profitable to put together a few generalisations that have ansen out of our
expertences 1n the last 10 years These are based 1n part on personal ex
pertence on the literature already cited and also to a great extent on con
versation with those who have hived and worked tn famies We do not at
tempt the ble task of past 1 but try to rough
outa few principles which we hope may be found useful in the difficult times
which may come First the primary causes of famine must be set out briefly
They are four tn number

Widespread faslure of crops due to lack of water —Many millions of people
1n tropical and subtropical countries have lived since the beginning of hustory
under this threat Vast numbers have died tm famines ansing from drought
Itnigation schemes have enabled man to preserie and 1n a relatively small
way control the rain after 1t has fallen Thanks to the hydraulic engineers
millions of acres of land are now partially independent of direct rainfalls
Yet there are no signs that science 1n the near future w1l be able to insure a
regular rainfall over all the cultivated areas of the world In many districts
people must continue to live under the threat of a failure of the rains and
famune conditions from this cause will continue to anse

War and aiol disturbance —The wnhabrtants of Europe North Amenca
and most other temperate regions enjoy such a regular ramfall that natural
famines caused by catastrophic failures of the crops from lack of water are
unknown European famines have been charactenstically man made and
have ansen as a direct result of human error or wickedness War 1s a potent
cause Armies iving on and fighting over a country side may cause famine by
destruction or looting of crops peasants may be enlisted into their ranks m
such large numbers that the man power for the effective cultivation of the
fields 1s no longer avarlable In these ways many famunes arose 1n Europe
especially 1 the religtous wars of the sixteenth and seventeenth centuries
In the twentieth century the effects of fighting on the countryside 1n Europe
have been seldom so widespread or prolonged as to cause major destruction
of the crops except 1 relatrely local areas Famine conditions have ansen tn
the great industrial cities more frequently than in the countrysides The dis
ruption of large transport systems and the economic structure of society
necessary for the feeding of urban populations has mn many cases led to
famine (e g 1n Vienna1n1919) Finally we have had the disgraceful spectacle
of the delib di of famine cond for the purpose of extermi
nating large masses of people d d to be This hash din
the ghettos of Warsaw 1n 1942 1n other cities and tn the various camps 1n
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are unnatural foods like dehydrated liver desiccated stomach proteolysed meats
casein hydrelysates These all distract time and money and attention Everything
must be directed to overcoming the false economy which would deprive wards of
essenttal diets but would flood them with expensive vitamins and quack foods All
the time one must have 1 mind the parsimony of food votes the conservatism of the
latchen theft maternal mnertia and neglect by nurses

When cirrhosts of the Liver has developed the outlook 1s poor and treatment
of hmited value In these respects the condition 1s similar to other ty pes of
arrhosts of the ver

Prevention —As already stated poverty and ignorance are two funda
mental causes of kwashiorkor Medical men are seldom able to attack
directly the former but we can do much to defeat the latter In all countries
where kwashiorkor 1s prevalent there 1s an appalling 1gnorance of mother
craft This can only be by the devell of effective
and child welfare services The setting up and extending of such services
must be the main preventive measure against kwashiorkor In this educa
tional work 1t 15 most 1mportant to study the mnd and habts of the focal
mothers and to remember that plans and schemes that have been proved
admrable 1n Edinburgh or Balumore may fail in Timbuctoo

MEDICINE IN A FAMINE

The history of human endeavour has been 1nterrupted by srregular but
not infrequent accounts of times when starvation was common and devastat
ing famnes occurred 1n which many millions of people perished The story
goes far back All of us are familiar with the tale told by an old Hebrew
writer (35) of how a young Jewish admimstrator named Joseph advised the
Pharoahs on famine relief measures in ancient Egypt Thereafter a long hst
of famine hiterature links up with accounts of recent disasters In the decade
1940-1950  there has been famune 1n the ghettos of Warsaw (36) w civilian
nternment camps 1 central Europe (37 38) 1n Holland (39) and Greece
(40) 1n besieged Leningrad (41) and 1n prisoners of war camps 1n eastern
Germany (42) In the Far East many of the inhabitants of civilian 1ntern
ment camps run by the Japanese lived under famine conditions (43 44) so
also did the prisoners working on the Burma Siam ralway (45) and some of
the peoples of the Netherlands East Indies (46) duning the Japanese occu
pation of those 1slands A major famine occurred 1n Bengal (47) There has
1 addition been a great laboratory study of the phy siologic and psychologic
effects of a period of several months of partial starvation upon a group o
human volunteers (48 49) Also the story of the Irish famines of 1845 to 48
perhaps one of the most massive of human tragedies has recently been
bnlhantly retold (50) .

Only a blind optimuist can think that this tale 1s now complete Over hal
the population of the world are stmple peasants struggling to produce 2
sufficiency of food for themselves and their families and subject to all t:e
uncertanties of pnmitive agriculture In the great industnal centres the
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social economic and political factors that poise the delicate balance be
tueen the outflow of manufactured goods and of services to the countryside
1n return for a supply of food are uncertain and may readily be upset Then
hunger and perhaps famine must follow Itis unfortunately all too probable
that many young doctors and students 1n medical schools throughout the
wotld to-day will at some ttme in ther careers be called upon to carry out
their professional duties under famine conditions So we have thought it
profitable to put together a few generalisations that have ansen out of our
expenences 1n the last 10 years These are based in part on personal ex
perience on the literature already cited and also to a great extent on con
versation with those who have ived and worked m famines We do ot at
tempt the ble tash of past but try to rough
out a few principles which we hope may be found useful 1n the difficult times
which may come First the primary causes of famine must be set out briefly
They are four 1n number

T despread farlure of crops due 1o lack of noter —Many millions of people
1n tropscal and subtropical countries have lived since the beginning of history
under this threat Vast numbers have died 1n famines arising from drought
Irngation schemes have enabled man to preserse and 1n a relatively small
way control the rawn after it has fallen Thanks to the hydrauhc eagineers
mullions of acres of land are now partially ndependent of direct ramfalls
Yet there are no signs that science 1n the near future will be able to msure a
regular ramfall over all the cultivated areas of the world In many districts
people must continue to Iive under the threat of a failure of the ramns and
famine conditions from this cause will continue to arise

War and ciwl disturbance —The mhabitants of Europe North America
and most other temperate regions enjoy such a regular raiafall that natural
famines caused by catastrophic failures of the crops from lack of water are
unknown European famines have been characteristically man made and
have ansen as a direct result of human error or wickedness War 1s a potent
cause Armies living on and fighting over a countrs side may cause famine by
destructron or looting of crops peasants may be enlisted into their ranks 1n
such large numbers that the man power for the effective cultivation of the
fields 1s no longer available In these ways many famnes arose 1n Europe
espectally 1n the religious wars of the sixteenth and seventeenth centuries
In the twentieth century the effects of fighting on the countryside 1n Europe
have been seldom so widespread or prolonged as to cause major destruction
of the crops except m relatively local areas Famine conditions have ansen tn
the great industaal cities more frequently than i the countrysides The dis
Tuption of large transport systems and the economic structure of society
necessary for the feeding of urban populations has in many cases led to
famine (e g 1n Vienna i 1919) Finally we have had the disgraceful spectacle
of the delsb di of famine for the purpose of extermi
mating large masses of people deemed to be undesirable This has happened 1n
the ghettos of Warsaw 1n 1942 1n other cities and 1n the various camps 1n
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which Nazis rounded up those millions of unfortunates who had no place i
thetr society

Destruction of the crops by diseases and pests —The great Irssh famunes of
the nineteenth century were caused by the destruction of the potato crops
by the blight a fungus infection of the plant Two to three million persons
died 1n these famines and large L d The responsible fungu
had a profound effect on both European and American history Whereyer ane
stngle crop dominates agriculture there a risk always remams that the crop
may penish from a plant disease either new or old In those large areas of
the world hiable to plagues of locusts safety from famune can only be pur
chased by constant vigilance and fighting against these greedy and prohfic
msects

Great natural disturbances —Earthquakes and floods are a constant threat
1 many parts of the world These are catastrophic 1n therr action but usu
ally only short in duration Great destruction of crops food stores and com
munications may result The threat of fanune ss common but can usually
be overcome 1if relief measures orgamsed 1n neighbouring undamaged dis
tricts are effectively introduced Thus following the great Lcuador earth
quake 1n 1949 over 50 000 children received food and other relief through
the United Nations International Children s Emergency Fund (51)

THE EfFECTS OF FAMINE

These are numerous and diverse but three stand out and overshadow all
others 1n thetr importance They are (g) deaths from starvation (b) panic
and moral disruption leading to widespread chaotic and uncontrolled popu
lation movements and (¢) the outbreak and spread of major epidemics It
tsof the utmost importance 1 a famine that all working 1n medical and other
relief agenctes heep these 1n their nght perspective that 1s foremost in the
mind In a famme a vast vanety of problems of great appeal both to heart
and mind anse and demand action But chantable emotions and scientific
interests must be disciplined time and epergy and stores and equipment
whtch could profitably be used to prevent or mitigate the three great tragic
events of famine must not be allowed to be diverted to lesser causes

THE PREVENTION or DEATHS FROM STARVATION

The problem of the mummum amount of food necessary to preserve hfe
1n times of shortages has long been debated In 1946 the Food and Agnicul
ture Orgamsation (FAO) of the United Nations set out recommendations
{or subsistence and maintenance levels of calorse intake (52) These are shown
1n Table II We agree that these figures represent a practical compromise
11 an emergs between physiol 1 needs and difficulties of supply Itis
the first duty of the medical to those m ad tive
charge of 2 famine that unless food at the level of the Emergency Subsst
ence scale 1s provided deaths resulting directly from starvation may occur
vl unrest 15 probable Unless food 1s supplied at the level of the Tem

and cr
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porary Maintenance scale working efficiency will be Jow and detenoration
of health and undernutntion will probably result In putting these points
before a particular authonty an individual doctor must make it clear that
he 18 not vaicing an indrvidual opinjon but giving a judgment based on the
combined experiences of a great many medical men and physiclogists ob
tamed under a vartety of famine conditions

TABLE 11
CALORIE INTARE

SURSISTENCE AND MAINTENANCE LEVELS

Emergency ‘Temporary

Categary Subststence Maintenance
Level Levelt
0 to 2 years 1 000 1 000
3to 5 years 1 250 1 500
6 to 9 years 1 500 1750
10 to0 17 years 2 000 2 500
Pregnant and nursing women 2 000 2 500

Norma} consumers (sedentary}

Male 1 900 2 200
Female 1 600 1 800
Moderate warkers 2 000 2 500
Heavy workers 2 500 3 000
Very heavy workers 3 000 3 500

* Emergency Subssstence level needed to prevent the most serious undernutsition
leading to disease and the danger of cvil unrest

1 Temporary Masntenance level sufficiently high to mamtatn populations n fairly
200d health but not sufficient for rapid and complete recovery

The second task 1s to assist 1n the drawing up of a system of distribution
or rationing  For this a hnowledge of the age and sex composition of the
population 1s necessary If mass movements are taking place this will be
very difficult yet every effort must be made to obtam and keep up to-date
records both of the numbers and of the nature of the people to be fed In
separating the adult working population 1nto the four groups if effective
and efficient work 1s necessary then there must be a liberal interpretation of
what constitutes heavy and very heavy work There s then the task of
translating the figures for individual daily calorie requirements mto amounts
of available foodstuff per week and per head In practice during a famine the
number of foodstuffs available m sufficrent quantuty for distnbution which
can appreciably 1nfluence calorie mtake ts small It 1s of the utmost impor
tance to see that these are equitably distributed as far as possible according
to the scales 1n Table 11 This table gives a statement of requirements of
calories needed 1n tndividual stomachs It cannot be equated exactly with a
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corresponding amount of food stamped on a ration card Inevitable losses
and wastage must occur How great these are must depend mn part on the
general effi of the ad ration the extent of corruption amongst
the general population and the size and nature of the black markets In
assessing these much local knowledge and shrewd judgment are necessary
It 1s highly desirable to have some sturvey organisation to check up how
much food people are actually eating and to compare this with how much s
d to be lable Anad ble account of such a survey organisation

at work 1n Vienna 1n the second half of 1945 has been given (53) Blackh
mrkets can only flourish and become a danger to health 1f too elaborate a
system of distribution 1s introduced which the admimstration has not the
strength to control If the admimstrative control 15 limited to those few foods
that are of high calonfic value and are available in relatsvely large amounts
and this control 1s effective then the administration will have done 1ts ut
most to prevent that first disaster of famune deaths from starvation Itis
an error to attempt too elaborate a system of ratioming which it s 1mpossible
to enforce

Mulk — Che need for calortes for food 1s the overwhelming consideration
for hungry people yet there are three subsidiary factors which should be
stressed First there 1s the special position of milk which 1s very valuable as
an easily assimulable source both of animal protein and of calesum and thus
15 of the utmost importance for growing children and seriously 1ll patients 1t
hospitals Under famine conditrons indigenous sources of supply are always
nadequate (dairy cows dry up or go to the butcher before men get really
hungry) and supplies imported by relief organisations are mevitably hmited
So precious 1s milk for health that under certain conditions 1t may be expedt
ent to constder 1t as 3 medicine rather than asa food In such a eircumstance
all milk under the government control should be handed over not to shops
and dairymen but to medical stores Thence 1t would be distributed through
maternity and child welfare services schools and hospitals to those who had
the greatest need It is obvious that 1n a general review such a point cannot
be elaborated 1n deta1l Suffice 1t to repeat that milk 1s so important amongst
a starving people that often 1t may best be considered as a medicine If the
medical profession can drive home this pomnt to the administrative authon
ties they will be able to get the greatest measure of control of milk distribu
tion

Vatamans —Large outbreaks of deficiency diseases have not been a gen
eral feature of recent famines Under most circumstances men die of starsa
tion from lack of calones before there are any obvious signs of vitamin lack
In most famines vitamin tablets and concentrates should be low tn the order
of prionitres and1tsa cardinal error to raise hopes of general amelioration of
health folt the wid d distnbutions of Two
must be made to this generalisation Although people with any access to
gardens or green fields will not die of scurvy in famunes i industnial crties
1n desert and semi-desert districts where no blade of green 15 vistble
d kil quekly In an industpal aty no great dif

and
scurvy may break out an
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ficulty should be experienced 1n providing synthetic ascorbic aad Ttas easily
synthesised and distribution does not involve the transport of farge masses of
material sufficient supplies for a large city could easily be dropped by air
Among a scattered rural people 1n an and ind st 1s possible to manufacture
Witamin C by sprouting pul.es such as peas or beans A simple recipe 1s as
follows (34)

A sufficient quantity of whole (unsplit) pulse dal or gram (say t} to 2 ozs per
man) 18 sozhed 1n water for 12 to 24 hours A contamer big enough and holding suf
ficient water to allow for expansion should be used Then pour off the water remove
the grains and spread on a damp blanket 1n a layer thin enough to allow access of air
and cover with a blanket heep the blankets damp by sprinkling with water Ina few
hours shoots wall appear and when these are 4 to 1 inch fong the process s complete
Vitamin C content 13 maximum after about 30 hours of germination

This simple procedure has saved many lives

When the principal source of cafories 13 machine mulled polished rice or
other highly refined cereal beribert 1s liable to break out This can only be
prevented 1n the absence of an all round dietary improvement by vitamin
concentrates If erther wheat or nice bran should be available dried prepara
tions or aqueous extracts ave rich sources of vitamins and excellent preventa
tives Unfortunately yeasts grown on a poor medium which 1s all that may
be available i famine camps do not always synthesize the B group of
vitamins in sufficient quantities and 1n practice may prove of limted value
as a prophylactic (43} Itisimportant to remember that the nsk of benben
occurs when supplies of refined cereal are suddenly increased without a cor
responding nse in intake of other foods A sudden increase in the ration may
precipitate an attack of beriben

Psychological considerations —Any departure {rom the usual dietary pat
tern of a people will profoundly affect their morale Itis clearly adwisable in
a famine to provide foods to which the people are accustomed Thus habitual
tice-eaters 1f supplied with only wheat or millet will be greatly upset They
will not have the knowledge of how to prepare the strange foods and may
tack essential culinary Under other it has been
claimed that persons habituated to a central European diet must have cer
tawn quantities of fat and amimal protein without which they could not exist
even though stil} receving the amounts claimed as absolutely essential for
hfe These amounts in Europe are often greater than the normal quantities
eaten by Onental peoples which for them are fully suffictent for health It1s
clearly advisable to consider as far as possible local customs and taste 1n any
time of shortage but 1f there 1s real danger of deaths from starvation then
every effort must be d on providing foods with calories

‘THE PREVENTION OF PANIC DisRUPTION OF MORALE AND
WiDESPREAD CHAOTIC MOVEMENTS OF POPULATION

Perhaps the greatest tragedy of famune 15 the widespread and often aim
less migrations 1 which families are completely disrupted and children 1r
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retnievably separated from their parents Such social lesions take at least 3
generation to heal Modern medicine can play a great réle 1n maintamng
morale amongst a hungry and dispinted people Medical relief provides 2
focus of order and samity n the mudst of utter confuston It can be a symbol
of hope and heep the people together If medical relsef 1s to be fully effective
m this manner 1t must be widely dispersed throughout a fanune area Both
trawned personnel and equipment are wnevitably hnuted they are best used
1n small hospitals and dispensaries cach as close as possible to a small popu
lation centre Large hospitals away from many of the people are a waste of
valuable matenal In a famine 1t 13 usually quite uneconomecal to provide
heavy for refi md and Erery effort
should be concentrated in getting simple drugs and remedies freely avatlable
Healthy and intelligent persons even if hitherto quite 1gnorant of medical
matters can often be raptdly tratned to act as orderlies and nurses At Belsen
one of us (A P M ) found that medical students made excellent workers their
energy enthusiasm and common sense more than compensated for any de
fictencies in techmical traiming A big responsibility sevitably falls on ali
medical men 1n a famine for organtsing a subordinate medical staff Theim
provisation and the collection of simple medical equipment and hosprtal
furmture 15 also his duty Indeed every famine doctor must be first and
foremost an admimstrator It 1s his task to see that many people 1n need get
some medical care and the chnical 1nterest or human appeal of individuat
cases should not distract either his time or skill from that task

Famine hospitals are inevitably overcrowded and feeding arrangements
must be sumple There 1s no place for elaborate dietary regimes The first
essential 1s the provision of simple meals as far as possible attractively
cooked and served The provision of suitable hitchen and dining room ac
commodation may be a difficult problem and 1f so must command the doc
tor s attention Severely undernourished persons often have lost their ap
petite and have to be coaxed to eat A large and diverse stock of flavounng
agents with which to vary the taste of milk and milk dishes 1s an 1nvaluable
asset to a ward katchen If the patients are too weak to go to the dining hall
a large staff of nurses and orderlies 1s necessary When conditions are very
bad and many deaths from starvation are occurning judgment 1s requtred
1 picking out early those who can be saved by special care and attentron Too
much time of the nursing staff must not be spent on hopeless and desperate
patients 1f this means the neglect of those who could be saved by more
timely care

Expenience has shown how much even a small medical service of properly
utibsed can do to mamtain the public confidence In such a service nds
vidual doctors tably must be ad first and the chief tasks
must be the orgamsation and supervision of a large subordmate staff amg
the provision of this staff with a sufficiency of stmple remedies and equip
ment The successful famne doctor 1s always a master of improvisation
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THE PREVENTION OF EPIDEMICS

‘The most desasting diseases hable to arise are louse bora ty phus 10 tem
perate zones and cholera in tropical regions Smallpox and influenza are
close foll and 1n those where cond! are suttable for insect
malana 1s )} d with famine (55} But under
conditions of social stress any infectious disease endemic m 4 population
may assume epidemic proportions For instance recent experience hasshown
that tuberculosis increases greatly and may assume epidemic proportions
famime It often assumes unusual forms and sometimes 1s without obvious
symptome Health authonties must prepare for possible epidemmcs of alt
digenous infections and also for the importation of new diseases with the
mflux of refugees and migrants from neighbouning districts and countries
We have named five diseases not because they are necessanly the most
Iikely to arsse 1n any particular future fanune but because of thetr domnat
ing role 1n the past It1simportant to realise that it 1s not starvation per se
that gives nise to greatly increased individual susceptibility to these diseases
but rather the social disruption that breaks down the hygienic environment
and leads to conditions 1deal for transmission of disea e There 1s an abun
dance of cltnical experience to show that these diseases strihe alike 1if air
cumstances permit both the well fed and the starved Further the mortality
rates among infected persons are seldom markedly higher in famine than
normal circumstances We would not state categorically that individual sus
ceptibility and resistance to infections is not lowered 1n famines but such
changes are slight 1n with the d nsks of hence
the paramount importance of striving to maintain as far as possible good
levels of hygiene 1n a famine It will be noted that of the five infectious dis
eases alteady named ali except 1nfl can be p d and
by hygienic measures which are well understood 1n theory and not difficult
to apply i practice 1n a stable and healthy soctety

From these considerations 1t follows that a paramount duty of a medical
authonty in an area m which famne conditrions may be anticipated or have
already broken out 1s to forecast all the epidemics that could concenably
anse and then tocollect a central depot of storesand trained personnel capa
ble of dealing at once with any outbreak that may anise Preparations must
also include a widespread quick and efficient diagnostic service Itts usually
technically easy to stamp out 4 sigle 1solated focus of infection But once
subsidiary centres of spread have been established an epidemuc will gather
momentum hike a snowball Then perhaps the mast elaborate and expensive
measures may fail to control the disease A stmple and speedy method of
notification of any new disease to the medical admimstrative centre from
persons at the periphery of the famine 1s necessary Notification and hvgienic
action must follow at once upon clinical suspicion Delays for laboratory con
firmation of the diagnoms of such diseases as typhus cholera and smallpox
must never be an excuse for inaction The necessity for a quick and eflective
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dragnostic service 1s another powerful argument for the dispersal of medtcal
and santtary personnel 1n a fanune A nurse or medical orderly n an ssolated
clinic or dispensary may be able to give notice of the appearance of a new
disease several hours or even days before patients begin to appear at main
medical centres

Medical authorties 1n 2 famine must smpress upon the general admints
tration the necessity of maintaiming general standards of hygiene and public
health Normal health services are inevitably strained often far bey ond capac
1ty The admimstration must be made to see the 1mportance of giving 2
hugh prionty to the hygiene services 1n money basic materials and labour

THE \WWorx oF THE UNITED NATIONS RELIEF AND
REHABILITATION ADMINISTRATION (UNRRA)Y

After a discussion of the three major aims of famme relief 1t 15 pertinent
to summarise the work of UNRRA 1n the prevention of famne 1n Europein
1945 1946 and 1947 and to indicate the scale of the measures used When
the tide of war began to turn plans for brnging tmmediate relief to the 1
vaded countnes awaiting hberation were pursued with vigor and rmagination
by the United Nations As early as November 1913 representatives of 44
nations met 1 the White House at the invitation of President Roosevelt
There they brought UNRRA 1nto being a unique organsation for interna
tional relief on a grand scale The countnies that had not been invaded agreed
to contribute 2 per cent of their income to the resources of UNRRA The
largest contributions were from the Umted States 2 7 billion dollars from
Great Butain 625 million and from Canada 139 nulhon With these vast
resources—three times more than was spent on rehef after World War I~
UNRRA poured wital supplies nto Albania Austra Byelorussta China
Czechoslovakia Italy Greece Poland the Ukraine and Yugoslavia Limited
aid was also gtven to seven other countries In the three years of its operation
beginning 1n March 1945 25 million tons of goods costing three billion dol
lars were transported overseas by UNRRA 1 more than 6 000 ships Other
goods were purchased on the spot from Army supplies and other sources 2nd
turned over for relief purposes This huge volume of esseatial goods cluded
locomotives trucks and freight cirs necessary for the transport of food to
centres of population more than 300 000 farm animals thousands of tractors
and ploughs and many tons of seed grains necessary for the restarting of agrt
culture m devastated areas besides the fully equipped hospitals much
needed medical supplies and personnel necessary for the health and life of
the 1nvaded countries But agnculture could not be set on 1ts feet overnight
and 1n the meantime the people had to be fed the most vital part of
UNRRA s work was therefore the provision of food foodstuffs of every
tand including hundreds of tons of dried mulk for children but chiefly bread
gramns Inall UNRRA shipped enough grain to make about 12 iihion one

3 The following brief account 1 based on the personal knowledge of one of us
(A P M ) acquired during three years work with UNRRA
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pound loaves enough to give five such loaves to every man woman and
child in the world The result was that at least three famunes that might
have mvolred 15 mullion people 1n Europe were prevented untold misery
hardship and underfeeding among many more millions were alleviated

1t was a condition of UNRRA aid that the supphes sent 1n should be dis
tnibuted \uthout regard to politics race or religion In this latter day (1950)
of confl i and 1 tensions 1t 1s a pleasure to recall
that this conditron was effectively observed In concluston we are not so
naive as to think 1t possible to collect and condense 1nto nine or ten pages
of a review all recent experience of famine Here only some of the most
strikung and comprehensive accounts have been listed and the headiines of
those potnts which 1 our optnion are likely to prove important in the future
set out We hope that these may stimulate reflection and discussion now for
there can be little doubt that some of our readers will 1n the future find
themselves suddenly loaded with great responsibility m the hurly burly of 2
famine

METABOLISM OF ASCORBIC ACID

We have chosen thts topic for review partly because of 1ts current inter
estn relation to the suprarenal cortex but also for the personal reason that
our interests in nutrition arose twenty years ago when we were students of
R A Peters at Oxford He introduced then the concept of 2 biochemical
leston and was the first to show unequivocally that a vitarmn (thiamine)
had a specific enzymic action 11 witro (56) The enzymic behaviour of other
vitamins notably nboflavin and nicotinic acid has since been elucrdated
but the nature of the biochemical lesion m ascorbic anid deficiency 15 st
elusive Tt 15 of mterest to ourselves and we hope to others to consider
how far the present evid goes 1 expl g the 1 beh
of ascorbic actd 1n human health and disease

Previous reviews —The reviews which onginally had appeared 1n the
Journal of the American Medical Association i 19384 by Rhung (physiology)
Dalidorf (pathology) and Smith (requirements) provided excellent summa
nies of ewsting knowledge of the vatarmin up to that time Later two useful re
Views from the clinical standpomnt were provided by Rall & Sherry (58) and
Pyjoan & Lozner (59) Since then so far as we know there has been no at
tempt at a fresh assessment of the literature nor did there seem any need
for 1t until the great discovery at the Mayo Chnuc of the astomshing clinical
effects of cortisone awakened general interest 1n the suprarenal cortex and
vevived the question why 1s ascorbic acid concentrated in that gland?

Chemstry —It will be remembered that 1t w1s from the suprarenal gland
that Szent Gyorgyr first 1solated the vitamin as hexuronic ad 10 1928
This acid was xdent:ﬁed with vitamin C by King and subsequently synthe
sised almost 13 1n the lab of Reich: and Haworth

Patholagy~The morbid anatomy of ascorbic acid defiency has been

Subsequently publ shed 1n book form (57)
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greatly assisted by studies on the guinea mig the only animal other than
man and the pnimates known to be subject to scurvy Wolbach and his col
leagues (60) at Harvard provided the first clear prcture of the morbid his
tology of scurvy they demonstrated the loss of collagen from connective tis
sue and of mtercellular cement and the defective formation of dentine and of
osteord tissue 1n bone Up to the present this ts the one absolutely certam
charactenistic bodily change that 1s known to result from ascorbtc acd de
fictency

The histologic changes 1n the suprarenal glands of scorbutic gmnea pigs
were first d bed by a d hed Irish McCarnson (61) 1 1971
His observations were confirmed and extended by Randown (62) and by
Bessey et al (63) The chief change 1s a loss of fat and cholesterol from the
cortex The histologic identification of ascorbic acid 1n the cells of the cortex
was made by an Australian Bourne (64) using his silver mitrate method

ITuman scurvy —The first good chnical account of scurvy 1n the Englsh
language was written by Lind who was a graduate of Edinburgh University
His classic 4 Treatsse of the Scurvy (65) was published in Edinburgh i 1753
Another Edinburgh trained physician Stark (66) expenimentally induced
scurvy 1 humsel{ haviag been encouraged thereto by the sttmulating con
versation of Benjamtn Frankhn Unfortunately he developed a secondary
nfection from which he died 1n 1770 1n hus thirtieth year This dangerous
experiment was not repeated until a young American surgeon Crandon (67)
successfully induced scurvy in himsell 1 1940 To this single splendidly
conducted expenment we owe a large part of our present understanding of
the brochemical and histologic changes 1n human scurvy This expertment
has lately been repeated 1n Britain on 13 volunteers with seven others sers
ing as controls (68) Crandon s observations were confirmed and extended

3§ Dustrsbution of ascorbic acid tn the body —The human body when fully

saturated with the vitanun probably holds a total of 4 to 5 gm [Crandon ¢
al (67) Lowry et al (69)] The vitamun 1s normally present in the blood
plasma and under conditions of full saturation reaches a level of 10 to 14
mg per 100 ml The latter figure may be regarded as a kind of renal thresh
old [Van Eekelen (70) Faulkner & Taylor (71} Rallietal (72)) attempts
to produce higher blood levels than this by means of massive oral doses merely
result 1n rapid loss of the excess vitamin 1n the urine Small amounts of the
vitamn are still excreted when the plasma level 1s much lower

No normal person tn Brtain 15 ever fully saturated with ascorbic acid
unless constantly dosing himself with the synthetic vitamn or eatng far
mote frutt and vegetables than his neighbour 11 which case he ceases to be
normal A state of full saturation 1s common only among people with food
habits very different from ours Our traditional diet 1s certainly not exating
but we seem to do quite well on 1t There 1s no evidence that saturation 18
necessary for positive health

‘The measurement of ascorbic actd 1 serum or plasma has only one diag
nostic use 1n patients suspected of scurvy  If any measurable amount of the
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sitamun 1s found the case s not one of scurvy In human subjects deprived of
ascorbic acid the vitamun disappears from the plasma many weeks before
signs of scurvy appear (67 68) A better index of the degree of saturation of
the body tissues 1s provided by deternuning the ascorbic acid content of
white blood cells and platelets by the method of Butler & Cushman (73)
Normally this amounts to 20 to 40 mg per 100 gm and falls to low levels
only with severe depletion (67 68 69)

Ascorbic acid 1s not uniformly distributed throughout the human body
Apart from the suprarenal cortex from which 1t was first 1solated 1t has
been found i the adult (74) to be concentrated 1n the pituitary body corpus
luteumn brawn pancreas liver and spleen 1t 1s presumably w these organs
that 1t exertsats chief metabolic activity whatever that may be In the course
of thisactivity some of 1t disappears

Normal rate of catabolism of ascorbic acsd —It should be possible to meas
ute the rate at which a normal individual uses up the vitamin by determmn
1ng the dietary intake necessary to mamntain a constant level in plasma white
blood cells and urine In fact the rate at which 1t 1s catabolised appears to
depend very much on the degree of saturation of the body and the amount
therefore available to the tissues This was pointed out by Van Eekelen (70)
n {936 Ralli and her associates (72) 1n a detaled study of three normal
ndividuals fully saturated with the vitamun found that about 90 mg were _.
catabolised daily no large excess appeared 1n the unine until the daily intake
exceeded 100 mg Yet seven personsin another experiment (68) kept fiton a
total daily mtake of 10 mg for over five months (three of them for nine
months) Moreover 1 six individuals in whom scurvy was experimentally
mduced a daily dose of merely 10 mg was sufficent to alleviate the disease
Such economy of utshisation may he due to physiologic adaptation to a pre
viously low intake as apparently happensin the utilisation of calaum Itis
tempting to speculate that such adaptation might be due to the establishment
of alternative metabolic pathways or to better protection of the vitamun by
sulphydry 1 groups or other antioxidants

Daily requirement for ascorbic acsd ~—~Such individual variations i the
cwtabolism of ascorbic acid have resulted in confusion and disagreement
about what should be the ded all for an ad normal
diet The League of Nations Techmical Commussion on Nutrition (1938)
onginally proposed 30 mg daily The Food and Nutrition Commuttee of the
U S National Research Council recommend (1948) 75 mg This 1s the only
mator point of difference between the views of that excellent commuttee and
oursin Britain The Accessory Food Factors Commttee of our Medical Re
search Council on the basis of the ohservations cited above (68) sticks to the
League of Nations recommendation A commuttee of the British Medical
Association (100) concurs Perhaps this1s a subject on which we can agree to
differ 1t will take a long time to persuade the naturally conservative Bratish
to take tomato jusce for breakfast until they do perhaps they don t need 1t!

Ascorbic acrd melabolism under stress —Lind saw clearly that the etiology
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of seurvy among sailors was essentially related to conditions of life at sea of
which bad food was only part of the picture In a remarkably modern man
ner he was not content with a single etiologic agent but emphasized also the
1mportance of cold damp and fahgue factors that we now call stress
The 1mportance of such factors 1n precipitating scurvy have been recognized
by many physicians in this century Thus Minot and his colleagues wniting
(75) about scurvy tn 1930 remarked ' chronic fatigue and excesses of
various sorts may precipitate a deficsency disorder when states of nutritional
nstability are present As yet there 1s no clear evidence that exposure to
cold 10 man results in an nereased catabolism of ascorbic acd under con
ditions of a well conducted Arctic expedition with modern equipment re
quirements were not increased [hark ez al (76)] Nevertheless 1t 1s a reason
able assumption that fatigue and exposure to cold contributed 1n this way
to the tragedy of Scott s expedition to the Antarcticin 1910 The rations of
that expedition provided no ascorbic acid whatsoever (77) Phystcal exhaus
tion frostbite and a wound that failed to heal ended mn the death of the
party that reached the Pole

The Burn Assignment of the Boston City Hospital (78) studied the
metabolism of ascorbic acid under another form of stress severe mjuries
They showed that in such surgical cases the plasma concentratton and urnary
excretion of ascorbic acid was markedly depressed and required very large
parenteral doses to raise them Andreae & Browne (79) demonstrated that
the retention of ascorbic acid by patients suffering from recent buns and
fractures may amount to 3 to 4 gm 1n the first week almost as much asa
patient with scurvy would require Their paper includes a good discussion

Ascorbic acid bol! n nf -——All ph famihar with
scurvy know how often 1ts onset may be precipitated by an infection In
recent years 1t has been established that infections of many kinds deplete
the body s reserves of the vitamin For instance Harris and s colleagues
(80) followed rts urinary excretton n surgical and pulmonary tuberculosts
and 1n osteomyelitis and showed that test doses of the vitamin were retamed
1n unusually large amounts Faulkner & Taylor (81) studied about a hundred
patients with a great variety of infections and found that the level of ascorbic
acid 1n therr serum was usually well below that of a group of controls needing
unusually large doses to restore 1t to normal

Naturally the question has also been asked does ascorbic acid deft
ciency lower the body s to infe ? Much I work has
been devoted to the bet of 1 m scurvy without
showing any consistent abnormality A claim that serum complement 1s re
duced 1n scurvy has been refuted (82) Crandon s complement remained unaf
fected by scurvy (67) The bactericrdal properties of human blood are un
related to 1ts ascorbic acid content (83)

Ascorbic actd melabolism wn rheumatic diseases—This deserves separate

The first evid that ascorbic acid metabohsm might be

erned 1n the rheumatic process was provided by the careful ammal ex

conc
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perimentation of Rinehart (84) 1n San Francisco as long ago as 1933 He
showed tha chronic ascorbic acid defictency 1n guinea prgs can produce an
arthnitis with a stnking similanty to rheumatoid arthnitis and that expen
mental 1nfections 1n such anmals resulted yn a carditis and connective tissue
changes hstol, iy h fever Th Rinehart and
tis colleagues (85) showed that the level of the vitamin in plasma of patients
with theumatic fever and rheumatoid arthritis was often much reduced This
was confirmed 1n the latter disease by Hall Darling & Taylor (86) Studies
of urinary excretion 1n response to test doses of the witamim by Harns and
colleagues (80) gave further evidence of an increased catabolism of the vita
min 1n these diseases Interest in these observations waned when no apparent
therapeutic benefit was obtamed with the vitamin (see below) Now they
deserve re consideration

Emidence from the guinee psg —There1s thus good biochemical evidence
that the human body catabolises ascorbic acid tn abnormally large amounts
following stress certam nfections and 1a theumatic conditions Expen
mental work on the gmnea pig suggests an intniguing explanation of this
phenomenon In 1937 Harris Passmore & Pagel (87) reported that expert
mental infections or injections of diphtheria toxin resulted 1n a considerable
diminution 1n the ascorbic acid content of the suprarenal glands in the gmnea
pig

The work of Long and hus colleagues at Yale has done much to elucidate
the 1nfluences that affect the ascorbic acid content of the suprarenal cortex
A vanety of stresses deplete 1t but only if the prtustary gland 15 sntact In
Jecttons of adrenocorticotrophic hormone (ACTH) have the same effect so
that the disappearance of the vitamtn from the suprarenal cortex seems to be
1volved 1n the general hy pophyso cortical reaction to stress This has been
well discussed lately 1n an excellent review by Sayers (88) in which references
to past literature will be found

‘What happens to the vitamn that disappears from the cortex? Vogt (89)
has shown that 1t does not appear 1n the suprarenal vemn so that 1t 1s evt
dently not secreted by the gland ether by 1tself or combined as has once
been suggested with a steroid Ewvidently 1t 1s destroyed but 1n what
metabolic process? The reduction 1n the vitamun ts usyally accompanied by
a reduction 1n cholesterol so 1t might be thought that the vitamin was con
cerned 1n the synthesis of suprarenal cortical hormones from cholesterol Yet
scorbutic gumea pigs apparently react normally to ACTH with the same

d n cortical chol 1 and a 1y mph successful
production of cortical hormone [See Sayers (88)] Daughaday Jaffe &
Willrams (90) have shown that i three patients with scurvy cortical hor
mone could still be detected 1n the urine and did not 1ncrease 1 amount on
treatment with ascorbic acid

At the time of this wniting (October 1950) there 15 no evidence that as

corbic aad plays a réle in the synthesss of cortical hormones Yet 1t 15 hard
to reject the 1dea that they must have a very close metabolic association
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both have a profound effect on connective tissue—ascorbic acid 1s necessary
for normal collagen formation, while suprarenal gluco-corticoids dramatically
relteve collagen diseases though in a manner as yet to be understood—and
both are d 1 the cortex Itis to b
that as long ago as 1933 Lochwood & Hartman (91) reported that cortical
extracts free from ascorbic acrd delayed the onset of scurvy in guinea pigs
This observation was confirmed by Ratsimamanga (92)

A further fund tal remains d and unanswerable
at the present time does ascorbic acid affect the metabolism of connective
tissue directly or by some remote hormonal influence through the suprarenal
cortex and perhaps other glands in which 1t 1s concentrated? The answer to
this 1s likely to come 1n the end from the biochemists

Biochemstry of ascorbic acsd —When 1t was first 1solated and identified
biochemists were immediately struck with the ease with which ascorbic acid
can be revers:bly owdised and reduced This seemed to assure for 1t a place
1n tissue oxidation as an acceptor of hydrogen tons Other vitamms—nbo
flavin and nicotinic acid-—have since been proved to play such a rdle but
not ascorbtc acid Although there have been various claims for the demon
stration of an enzymc effect of ascorbic acid 1n 1solated tissues or enzyme
systems these have all proved to be due to the nonspecific result of adding a
substance that 1s easily oxidised Up to the present students of tissue oxida
tion have failed to find 2 specific rdle for ascorbic acid That 1s not to sa}
that such a réle cannot be found in the future

A remarkable property of ascorbic acid 15 that it exists in the human body
almost entirely 1n the reduced state One of the fast researches undertaken
by Hophins (93) was the demonstration that in the presence of glutathione
ascorbic acid 1s protected from owudation until all the glutathione has been
oxidised The study of biological antiovidants such as glutathione 1s yet
1n its infancy It may well turn out that the rapid disappearance of ascorbic
acid under stress and inf 15 a side-effect of some fund tal change 1
the behaviour of other tissue antiouidants

Therapeutic smplications —The fact that the human body destroys more
ascorbic aaid 1n stress diseases tnfections and rheumatic conditrons ob
viously suggests to the phystcian that it 1s hts duty to replace 1t by gving
large doses of the vitamin whenever such a process 1s suspected The tempta
t1on 1s to push the dosage to achieve saturation so that no tissue possbly 18
need of 1t 1s likely to go wantng It 1s easy to think of 2 hypothetical met
abolic leak that may be stemmed by the mass action effect of flooding the
body with the vitamun This 1dea 1s not new Hunt (94) recommended that
surgical cases should recetve 1 gm daily for three days prior to operation and
100 mg daily thereafter

Yet 2 word of warning 1s needed agamst the random prescription of mas
sve doses of the vitamun  As has been said above the normal human can
get along with as lttle as 10 mg daily perhaps by establishing alternatise
metabolic pathways Who knows that such alternative pathways are not
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the ones that need support1f the patientis to be helped? The history of med:
cine has shown repeatedly how eastly mistakes can be made by giving treat
ment on theoretical grounds only It would be & pity if the prescription of
ascorbic acid fell 1nto the same discredit as cupping purging and bleeding
In our view the one clear guide to therapeutics 1s the age-old one that of
empiiasm . does 1t help the patient whatever the theory behind 1t?

Early attempts (86) at trcating rheumatoid arthritis with ascorbic acid
were not successful It was recently clarmed that doses of 1 gm of ascorbic
aad ly bined wrth desoxycor acetate) are bene
ficral 1n rheumatord arthritis (95) but many excellent workers (96) have failed
to confirm this Still more recently a prelimmary report (97) has suggested
benefit from even larger doses (4 gm daily) i rheumatic fever This may
prove to be nght yet sitting here under the Castle rock of this ram swept
aty with the last swallow and festival visitor long since departed amud
conditions now 1deal for the development of rheumatism we are not inclined
to d the ind bing of ascorbic acid beyond phys
1ologic needs and would prefer to wait until the biochemists give us a de
scnption of its réle i1n intermediary metabolism leading to an unequivocal
d of 1ts th

POSTSCRIPT

At the end of their article 1n the 1950 Restern Kahn & Stare (98) wrote
In present day America nutrtion 1s the single most tmportant environ
mental factor affecting health  We would not cavat with this judgement asit
affects America 1t 1s certanly correct 1n the great majority of countries 1
the tropies but 1t 1s not true to-day in Great Britam Whatever the other
ments and dements of the Welfare State 1n which we live there s much
evidence that the over all standards of nutnition 1n our country dunng the
last 10 years have been higher than for many previous generations Although
the supply and distribution of our food are not 1deal such deficiencies as
there are certainly do not constitute a major cause of 1l health or disease
A brief summary of the ad ve d to regulate the
distbution of our food supplies and a histonical account of the factors that
Tead up to their introduction has been given by kitchen & Passmore (99)
A report by a Commuttee of the British Medical Association (100) gives an
authonitative summary of the present state of nutnition of our people
The successes of our soctety 1n providing suitable food for 1ts members
have not been paralleled 1n housing Too many of our people still have to
hive in shameful homes We have no hesitation 1n saying that bad houstng 1s
the single most important environmental factor ady ersely affecting health in
Great Bntain This of course indirectly affects nutnition since the house
wife strugghng to make a home for a family 1n a structurally madequate
house has neither the leisure the apparatus nor the space to prepare de

cent meals Even with a good wage and food 1n the shops 1t 1s difficult to feed
well 10 a2 slum
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ALLERGY?

By Bray Rose
Unwerssty Chinse Royal Victorsa Hospual Montreal Canada

The advent of adrenocarticotropic hormone (ACTH) and cortisone has
created broad 1nroads 1nto all branches of mediaine and 1n this the field of
allergy 1s no exception In point of fact the effectiveness of these two com
pounds 1s probably more pronusing 1n the hypersensitive states than 1n
most other conditions for which they have been tried For this reason and
because a considerable amount of information has been accumulated this
review will be confined to a consideration of the pituttary adrenal mechamsm
and 1ts relation to hypersensitivaty

It would seem worthwhile to recall some of the earlier observations which
were begun as long ago as 1922 For example the marked decrease 1n re
sistance of the guinea pig to anaphylawus (1) and the fact that species such
as the rat and mouse normally difficult to sensitize could be easily rendered
hypersensitive by the removal of the adrenal glands (2) were among the
first demonstrations that these glands were assoctated with ressstance to
anaphylaxs Symilar effects were observed following removal of the pituitary
(3) Since there 1s still no clear cut differentiation between 1mmumnity and
the so called hyp state d must be given to those
mechamsms which appear to be 1nfluenced by the steroids of the adrenal
cortex and which may be related to either immumty or hypersensitivity or
both These may be discussed conveniently under several headings

EXPERIMENTAL OBSERVATIONS

Pstustary adrenal relalsons —The adrenal cortex secretes a vanety of
steroid complexes which may be divided into three main categomes Of
these the most important group with reference to this discussion 1s repre
sented by 17 hydroxy 11 dehydrocorticosterone or as 1t 1s now called
cortisone This substance which 1s Compound E of kendall and others like
st such as Compound F influence carbohydrate and protein metaboltsm
pnmanly Selye (4) refers to them as the glucocorticords They have wide
spread effects on manv other systems assoctated with hypersensitivity and
wnmumty which will be discussed 1n the following sections Of lesser 1m
portance 1s the second group of sterords which 1s represented by 11-desoxy
corticosterone or desoxycortico terone acetate (DOCA) and whrch 1s chiefly
concerned with electrolyte and water metabolism This substance the
eustence of which m the adrenal cortex 1s 1n some doubt (5) has been re
ferred to as a muneralococticord (4) Some effects have been ascribed to its
administration in the experimental amimal and man with reference to hyper

195‘0“‘! review covers approximately the period from October 1949 to November
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sensitive states There 1s evidence that 1t may be converted to corticosterone
as shown by Hechter ¢t al (6) or that it may be a cortisone antagomst ac
cording to Selye (4) The third class of compound 1s that represented by
adrenosterone which 1s allied to testosterone and which has androgemc
properties  Testosterone has been called the N or nitrogen hormone by
Albrnight (7) and Browne (8) since 1t exerts an anabolic effect on protein
metabolism  Little 1s known of 1ts relationship to immunity or hyper
sensitivity

The metabolic products of cortisone or of the androgenic steroids may
be assayed in the urne thus affording a means of following the relatne
output of each When cortisone 1s secreted by the adrenal or 15 1njected
glucocorticords increase 1n the urine These may be assayed by the method
of Venning hazmun & Bell (9) or by ch 1 hods (10) And
steroids which are dertved wholly from the adrenal cortex 1n the female and
1 part from the testes in the male are believed to be comverted tothe
17 ketosteroids which appear 1n the urine as well The 17 ketosteroids are
not as reliable an index of adrenocortical activity as the glucocorticords
according to Sayers (11} There 1s as yet no means of measuring DOCA lke
activity directly

The anterior pituitary contrals adrenocortical activity by hberating
ACTH which mn turn causes hypertrophy of the adrenal cortex It 1s prob
able that an increase tn the output of all the various adrenal steroids occurs
under the influence of ACTH although Compounds E and F are pnmanly
affected (12) Thus 1t 1s essential that an adrenal cortex capable of being
stimulated be present if ACTH 1s to exert an effect Cortisone on the other
hand will act 1n the absence of an adrenal gland When admnistered 1t
probabl ACTH lib by the pitustary as well as depressing
the adrenal stself (13) This latter effect on the adrenal is of importance
when considering the differences between ACTH and cortisone admnistra
tion Although of no clmical as yet a lyophihzed extract of
antertor pituitary (LAP) has been used in experimental ammals It 1s be
fieved to have the properties of stimulating the adrenal cortex to liberate
DOCA like steroids (4) Several excellent reviews on the subject have re
cently appeared notably by Thorn {13) and by Sayers (11)

Finally 1t may be of taterest to note that epinephrine 1tself appears to
stimulate the antertor pituttary to hberate ACTH That this 15 due to
pinephrine and not h has recently been demonstrated by
Madison (14)

The eossnophile —The exact function of the eostnophile 1s unknown This
cell however has long attracted attentron because of its assoctation with
allergic ph The peripheral and tissue hilia so commonly
found 1n the majonity of patients with manifestations of hypersensitivity
needs na comment Because of the onginal finding of 2 high histarne
content 1n the cells of rabbit blood and because of the fact that the pre
ant cell was eosmnophiic Code (81) assumed that the eosinophile
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ALLERGY 157

carned histamine However 1n subsequent examnation of the blood of
patients with varying degrees of eosinophilia_such as1s found 1n penartentis
nodosa Loeffler s syndrome tropical eosinophilia and varous forms of
allergy Rose (73 79 80) failed to show any correlation between the histz
mne content and the fl m the hiles Furth ma
patient with troprcal eosinophiha even though the white count was as high
as 60 000 per cu mm of which 80 per cent were eostnophiles the histamine
content was normal and did not vary following ACTH although the eosino
philes were sharply reduced (73) On the other hand 1n the leukemias
particularly the myelogenous vanety Rose (80) observed a paraliel re
duction 1n both the markedly elevated histamine content of the bloed 2nd
the 1 cells fol g x ray d These observations as
well as those of Code & MacDonald (82) and Valentine & Lawrence (83)
make 1t almost certam that the eosinophile does not carry histamine

In a recent review Samter (15) outlined the marked fluctuations in the
eosinophilic population of the blood and tissues of the gumea pig following
the induction of anaphylaxis It 1s interesting to note that whereas an 1n
crease 1 eosinophiles occurs 10 both blood and bone marrow  the degree of
eosinophilia bears no relation to the intensity of the shock Furthermore
according to Samter sensitizatron alone without subsequent induction of
shock does not appear to alter the eossnophiles If this be true 1t 1s 1m
portant in p to relate hy vity to the adrenal sterords For
example Dalton & Selye (16) observed a reduction of the circulating eosino
philes during the alarm reaction 1n the rat at the time when the adrenal was
hypertrophied and presumably hyperactive Speirs & Meyer (17) confirmed
the fall of eostnophiles in this species as well as1n the mouse following various
forms of stress and showed that epinephrine had 2 similar effect Removal
of the adrenals prevented these changes but the admtstration of adrenal
cortical extract (ACE) produced them 1n the adrenalectonuzed animal If
anaphylaxis 1n the guinea pig 1s considered to be an  alarmung stimulus
st1s evident that the sequence of events m ths species differs since eosino
penta does not occur and as will be seen below this would ndicate that
anaphylaws m the guinea pig may not be related to adrenal cortical
activity

It was Hills and his associates (18) who first showed that the ad
mumstration of 25 mg of ACTH would produce a reduction of the circu
lating eosinophiles 1n man within 4 to 6 hr 1n the presence of a normally
functionmg adrenal cortex and the ACTH test as evolved by Thoen ef of
(84) 13 now 1n widespread use as a practical test for adrenocortical function
Ttas thus obvious that the steroids of the adrenal cortex constitute one of
the factars nvolved in the control of the eosinophile Clearly other factors
must be associated as well and care must be taken 1n aseribing the commonly
observed eosinophilia 1n hypersensitive states to a hypofunction of the
adrenal cortex alone [t has been ohserved that a local hssue eosinophuba
occurs in the surrounding area of a wheal induced by the 1jection of an
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sensitive states There 1s evidence that it may be cony erted to corticosterone
as shown by Hechter et al (6) or that st may be a cortisone antagenst aC
cording to Selye (4} The thrd class of compound 15 that represented by
adrenosterone  which 1s allied to testosterone and which has androgeme
properties  Testosterone has been called the N or mitrogen hormone by
Albnght {7) and Browne (8) smce 1t exests an anabolic effect on proten
metabolism  Lattle 15 known of ats relationship to tmmunity or hyper
sensiivity

The metabolic products of cortisone or ol the androgeme sterords may
be assayed 1n the unme thus affording a means of folloniag the relatise
output of each When cortisone 1s secreted by the adrenal or 18 ngected
glucocorticoids 1nerease 1n the urine These may be assay ed by the method
of Vennsng Kazmun & Bell (9) or by chemical metheds (10} Androgent
sterords which are derved wholly from the adrenal cortex m the female and
s part from the testes m the male are beheved to be couverted tothe
17 ketosterords which appear i the unne as well The 17 ketosterods ate
aot as reliable an sadex of adrenccortical activity as the glucocor!lwld‘
according to Sayers {11} There 1s as yet no means of measunng DOCA ke
activty directly

The anterior pituitary controls adrenocortical activity by ltherating
ACTH which tn turn causes hypertrophy of the adrenal cortex 1tss prob
able that an increase m the output of all ‘the vanous adrenal steroids oceurs
under the mfluence of ACTH although Compounds E and F are pumanh
affected (12) Thus at 1s essential that an adsenaf cortex capable of beng
sumulated be present 1if ACTH s to exertas eflect Cortisone on the other
hand will act 1n the absence of an adrenal gland  When admimstered 1t
probably suppresses ACTH liberation by the pitmtary as well as depressing
the adrenal itsell (13) This latter effecs on the adrenal 1s of amportanct
when considenng the differences between ACTH and costisone admnistra
ton Although of no chmeal sig: as yet & lyophulized extract of
antensor prwtary {LAP) has been used sn expenimental amimals It es b2
Lieved to have the properties of stimulating the adrenal cortex to hberate
POCA bike sterods (4) Several excellent reviews on the subject have &
cently appeared notably by Thorn (13) and by Sayers {11

Finally st may be of interest to note that epephnne stself appears t0
stimulats the anterior pitustary 0 Liberate ACTH That this 1% due to

pineph and not pineph has recently been demonstrated by
Madwon {14)

The eossmophile —The exact fuaction of the eosinophule 15 unknows This
cell however has long attracted attention because of 1ts association with
allergic phenomena The penpheral and tissue eostnophitia so common Y
found in the majonty of patients wsth mamfestations of hypersensititaty
needs no comment Because of the ongmat finding of a high histamue
content (o the cells of rabbit blood and because of the fact that the pré
domsnant cell was phitic Code {81) d that the cosmophile
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carned histamine However in subsequent examination of the blood of
patients with varying degrees of eosinophihia such as1s found 1n pentartentis
nodosa Loeffler s syndrome tropical eosinophila and various forms of
allergy Rose (73 79 80) failed to show any correlation between the hista
mine content and the fl 1 the hiles Furth ma
patient with tropical eosinophilia even though the white count was as high
as 60 000 per cu mm of which 80 per cent were eosinophtles the histanune
content was normal and did not vary following ACTH although the eosino
philes were sharply reduced (73) On the other hand 1n the leukemuas
particularly the myelogenous variety Rose (80) observed a parallel re
duction 1n both the markedly elevated histanune content of the blood and
the myelogenous cells following x ray wrradiation These observations as
well as those of Code & MacDonald {82) and Valentine & Lawrence (83)
make 1t almost certain that the eosinophile does not carry histamine

In a recent review Samter (15) outlined the marked fluctuations in the
eosinophilic population of the blood and tissues of the guinea pig following
the induction of anaphylaxis It 1s mnteresting to note that whereas an 1n
crease 1n eostaophiles occurs 1n both blood and bone marrow the degree of
eosimophiha bears no relation to the mtensity of the shock Furthermore
according to Samter sensitization alone without subsequent induction of
shock does not appear to alter the eosinophiles If this be true 1t 1s 1m
partant 1o relate hy y to the adrenal steroxds For
example Dalton & Selye (16) observed a reduction of the circulating eosino
philes during the alarm reaction n the rat at the time when the adrenal was
fypertrophied and presumably hyperactive Spetrs & Meyer (17) confirmed.
the fall of eosinophiles 1n this spectes as well as 1n the mouse follow ing various
forms of stress and showed that epimephrine had a similar effect Removal
of the adrenals prevented these changes but the administration of adrenal
cortical extract (ACE) produced them n the adrenalectomized anrmal If
anaphylaxis in the gumea pig 15 consdered to be an  alarming stimulus
it 1s evident that the sequence of events 1n this spectes differs since eosino
Penta does not occur and as will be <een below this would indicate that
anaphylaxis 1o the gumnea prg may not be related to adrenal cortical
actvity

1t was Hills and his associates (18) who first showed that the ad
munistration of 25 mg of ACTH would produce a reduction of the circu
lating eosmophiles 1n man within 4 to 6 hr 1n the presence of a normally
functiomng adrenal cortex and the ACTH test as evolved by Thorn ef af
(84) 53 now 1n widespread use as 2 practical test for adrenocortical function
Tt 15 thus obvious that the steroids of the adrenal cortex constitute one of
the factats snvolved an the control of the eosinophile Clearly other factors
Must be associated as well and care must be taken 1n ascnibing the commonly
observed eosmophiha 1n hypersensttive states to a hypofunction of the
adrenal cortex alone It has been observed that a local tissue eosinophihia
Oceurs 1n the surrounding area of a wheal induced by the injection of an
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antigen 1n a surtable subject (19) Since ACTH or cortisone does not usually
prevent this type of skin test from occurning even though the penpheral
eosinophiles are reduced to zero (78) 1t s of interest to note that Zeller dfal
{89) noted a red: 10 the tissue hulia as a result of ACTH admsnts
tration

Lymphard tissue and anfibody formation —In an impressive set of expen
ments Dougherty & White (20) bave showa that Iy mphoid tissue and the
cerculating |y mphocytes of the taf ammal ate markedly infl d
by the adrenal cortex Thus the adoumstratson of ACTH or ACE or the
eflect of any stimulus to the pitwtary adrenal system causes a reduction of
the lymphaid mass and a duminution of the circulating lymphocytes These
findings are ssmdar to those which occur sn the first stage of the alarm re
action  of Selye (21) Dougherty & Winte consider Iy mphoid tissue 33 2
storehouse for v globulin and with Iysis of the ussue 7 globuln may be
released according to thewr observations (22) Thes 1s an mporiant concept
since 1t ts now established that antibody 18 modafied y globulin (23} Under
the snfluence of ACTH or cortisone an increase sn the antibody titer of a1
immunized annmal might be expected to occur and White & Dougherty
reported results in support of this attractive theory 1ln more secent studies
White (24) has shown that the sn oitro release of antibody from tisue 1S
nfluenced by the adrenal cortex for a greater release was observed from the
tissue of anmals previously snjected with ACTH as compared with that from
nontreated controls In this connection 1t may be well to remember that
resistance to anaphylaus or other rmmune mechamsms 15 ot 1nvariably
associated with an increase tn the antibody titer of the serum as Was 09¢¢

thought e
Further wvestigatien of the problem has revealed not enly negatt
results but a d tap For ple Eisen and hus co vorhers

(25) were unable to demonstrate an ncrease n the antibody titer orz
globulin of the sensitized rat follow1ng ACTH although dissolution of lymr;
od tissue and reduction of the oircylating fymphocy tes did aceur Sumilar
results were abserved by Li & Remhardt (26) as well as others (27 28
Both Mason et af (29} and Farsham e ¢l (30) {ailed to sncrease ¥ globuim
1 man by repeated adnunistration of ACTH The same 1s trie B!’Par‘“?
for circulating antibody as first demonstrated by Herbert & deVres (33
and confirmed by others (32) Although the sigmificance of the mcreases
amounts of 4 globulin m the serum of patients with lupus erythematoss
13 not clear it ss of mnterest that Remer (33) was able to demonstrate a rg';;?
to normat of the ¥ globulin tn five patients with this disease dunng Al ol
therapy Recently Germuth & Ottinger {34) have observed a sxmxla;l r: .
tionship for on the admimstration of ACTH er cortisone to sensitize rthc
tats antibody titer could be suppressed to zero More wateresting was o
fact that the Arthus ph was also supp d at the same txmeb:m
the twe phenomena ran paratiel 1t 15 of further sigmficance that in ran b
treated arth ACTH or cortisone the Arthus phenomenon could st
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produced by the method of passive transfer indicating that so long as both
antibody and antigen were present the cellular reaction could-occur Thus
the suppression of the reaction cannot be at the cellular level if the e results
are correct These findings support the obsersations of Murphy & Sturm

who1n 1947 (35) observed a marked increase in the antitbody titer of adrenal

ectomized ammals Thus 1n sensitized rabbits with an excess of cortisone

antibody production may be prevented whereas in the absence of the adre

nal there 1s a marked overpreduction of antibody

This then throws a different complexion on the argument for logically

enough 1f there 1s no antibody for antigen to combine with there can be no
allergic reaction It would be surpnising however 1f the protection afforded
by ACTH agamst certain bacterial mnf such as the P as
shown by Finland et ol (36) were based on a sumilar mechanism and 1t 1s
noteworthy that the devel of speaific bodies did occur 1n the
patients observed by them One 1s tempted to believe that these findings
may be part of the answer to the riddle of hypersensitivity and immumty
For example 1f the adrenal suppressed thase antibodies concerned with such
lesions as the Arthus ph: bacterial hy vity and the like
but did not nterfere with those associated with resistance to afection one
mught postulate a difference between the susceptibility to hypersensitivaty
on the one hand and the induced state of immumnity on the other depending
on the pitutary adrenal response It will be obvious however that this
miniguing aspect of the problem still requires clanfication for as will be
seen below there are still a number of observations which are difficult to
reconale with this concept

The retsouloendothelial system —Clear cut experimental evidence show
g a direct relation of the adrenal cortex to the reticuloendothehal system
was laching until recently It had been shown by various workers that re
moval of the adrenal gland caused either an inerease or decrease in the activ
1ty of the macrophage system or the other components of the reticuloendo
thelial system (37 38)

Reiss & Gothe (39) 1n 1937 using the then available preparation of ACE
showed that the kupffer cells of the rat were able to take up more foreign
particulate matter such as ithium carmine than were those of the non
treated ammal In a recent seres of experiments Gordon & hatsh (40) have
confirmed and amplified these findings Ustng both chemucal and chromato
graphic methods they have been able to demonstrate quite clearly that the
ability of the rat spleen to take up thortum 1s under the direct inflyence of
the adrenal cortex An exammation of the macrophages and phagocytes
showed a reduction 1a both numbers and size following extirpation of the
adrenals In this connection 1t 1s of interest that Dougherty & White (41)
observed the converse namely an increase 1n the numbers of phagocytic
cells 1n 1ymphoid tissue following increased adrenocortical function Wht
(24) comments on the stmilanity of thus picture to that seen following th:
wjection of 2 bactenal antigen However Spaig Molomut & Haber (85)
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have recently noted that cortisone administesed to mice markedly retards
the macrophage response for when carbon particles were injected atra
pentoneally there was little attempt at removal whereas 1n controls most
particles had been removed from the pentoneal cavity and could be fonnd
1n the lymph nodes One 1s again faced with controversial findmgs which
might be explained on methods and species differences

Hustamine and anaphylaxis —Among the alterations observed fallowiog
the admimistration of histamine Dale & Laidlaw {42) noted a stnkmng simt
lanity to those charactenstic of anaphylactic shock and postulated that
histamine may be released during anaphylaxis thus accounting 1 part for
the shock like state The subsequent confirmation of this theory 1s now
well known and need not be elaborated upon here save to emphasize the
close relation between the two states In 1920 Dale pointed to the adrenal
as a controlling factor 1 both histamine and anaphylactic shock (43)
Shortly thereafter 1t was observed that removal of the adrenals mathedly
reduced the resistance of experimental animals to histamine (44) The mecha
msm whereby this loss of resistance oceurred was elucidated 1n part by the
expertments of Rose & Browne (45) who showed that the capaaty of 12t
tissue to wnactivate or destroy injected histamine was dependent on the
presence of an intact adrenal Of perhaps greater mterest was the finding
that the histamine content of normal tissue was acreased by as much 2s
two to three times following adrenal y (46) It was tly noted
by harady Rose & Browne (47) that histammase an enzyme which destroys
1 was d d foll g removal of the adrenals thus accounting
1 part for the accumulation of the histamine sa the tissues These findings
supported early d: s that to h mtoucation
as well as to anaphylaxs 1s d following ad 1n this species
(47) Although the egg white reaction 1n the rat requites no previous sensit
zation being induced by a stngle injection of egg albumen (48) 1t appears
to be dependent 1n part on histamine release stnce 1t can be tnhibited by the
previous ad tion of an } d (49) Of particular
interest therefore s the fact that Selye (50) has shown that this reaction
which resembles angicedema 1n man can be mlubited either by cortison®
or ACTH It should be h d that this 15 @ so called

anaphylactoid reaction and requires no previous sensitization

The guinea pig presents a different picture This species which has been
repeatedly used for the classical demonstration of anaphylaxis 18 sad to
become more susceptible to anaphylactic shock following removal of the
adrenals (1) That histamine release 15 part of the syndrome has been amply
venfied (51 143) It was not surpnsing therefore to find that the previous
admumstration of an anuhistaminic would protect this spectes agamsé
both histamine mntoxication and anaphylaxs (52) In 1948 Leger Letth b
Rose (53) were unable to prevent guinea pig anaphy laxis by treatment v #
ACTH and this has now been confirmed by Clatke (54) Landau (55) "3‘:)[
Fredlaender & Fredlaender (56) It should be pointed out that in a
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these studies the ammals were first sensiized and the usual incubation
peniod allowed for antibody formation to take place ACTH wasadministered
overa period of hours prior to the injection of the shock dose Possibly ACTH

prior to the dose and during the incubation period
might prevent antibody formation and susceptibihity to shock The lafter
workers (56) were also unable to crease resistance to histamine exth/r by

ACTH or cortisone admimistration
with the d by hatz (57) It of h
by the combination of an antigen with 1ts specific antibody 57 eitro ){as been
confirmed many times To these have been added the observations of Spain
Strauss & Neumann (58) who have noted that combination of ragweed
antigen with its antibody may also release histamine from cells which con
tamn 1t Of considerable smportance therefore was the attempt of Carryer
& Code (59) to mhibit 15 pitro histamune release by cortisone They had
shown that the production of a hemolytic reaction by the addition of sheep
erythrocytes to the blood of appropriately sensitized rabbits resulted i a
release of histamune {60) On addition of cortisone to the mixture there was
no nhibition of the histammne release This might be compared to the
experiments of Germuth & Ottinger (34) previously described since neither
ACTH nor cortisone prevented union of antigen with artibedy and the sub
sequent events
1t should be emphasized that mstamine release 1s not 2n mvanable result
when antigen and antibody combine For example the explosive anaphylac
toud reaction brought about by the mjection of Forssman antibody 1nte the
the guinea pig 1s not accompanted by the release of hlstamme (61) nor st
inhibited by the a 10n of ds (62) It seems
also fair to say that many other conditions which are thought to depend oo
the combination of antibody with antigen such as the production of penar
tentis i the rabbit by the injection of horse scrum as demonstrated by Rich
& Gregory (63) fall into the same category Qne1s faced with the same prob
em 11 man for here the role of histamins 1n the hypersensitive states 1s
based with few exceptions on the efficacy of antthistamine compounds As 15
well known the use of these 1s hnuted to rhimtis acute urticaria and the
drug reactions in the main (64) Attempts to demonstrate a release of hista
mine have been for the most part unsuccessful (79) In recent studies by
means of cardiac catheterization Ro ¢ Rusted & Fownes (65) were unable
to show any tncrease 1n the histamuine content of the blood taken from the
pulmonary artery as well as from the femoral during induced attacks of
asthma
There are certain aspects of the problem which implicate histamine never

theless For example it has been noted that whereas the urine of normal
subjects contains httle or no fistamine moderate to relatively enormous
amounts have been found in Ahe urine of asthmatics {66} In 2z assay of
the histamine content of anfral mucous membrane and lung tissue Rose
Entin & Baxter (67) have observed higher amounts in the tissues of allergic
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ndrviduals than 1s found 1n nonallergic subjects There are al o the findmgs
associated with pregnancy Derbes & Sodeman (68) drew attention to the
fact that pregnancy 15 associated for the most part with a disappearance of
asthma 1n patients 5o afflicted, although this 1s not 1nvanable Rose Hark
ness & Forbes (69) studied the histaminase actsvity of the plasma in a senes
of pregnant women most of whom were free of allergy and some of whom
suﬂ'ere:i from asthma or atopic eczema despite pregnancy It was found that
whereds the histammase complement of the plasma was tncreased to the
usual extent tn the normal patients there was a reduction from the normal
levelsin those whose allergy continued Of great nterest at the time was the
observation of Venning (70) that the adrenal cortex 1s hy peractive 1 preg
nancy as evidenced by a marked 1ncrease 1n the uninary excretron of gluco-
corticords Although an insufficient number of asthmatic subjects were ob
served there was some evidence that the glicocorticord excretion was also
impaired These findings together with the results on animal studues ponted
to a further rel2tion between the adrenal cortex histamine and hy persenst
tive states \

Finally 1t showld be noted that whereas most of the above mentioned
changes following dwtirpation of the adrenal glands were only partially re
stored by the admui ustration of DOCA complete restoration 1n most i
stances was achieved| by the imjection of ACE (40 145) which contains
Compound E as well 5\ other active substances

THE CLINICAL AND MEeTABOLIC EFFECTS OF ACTH AND CORTISONE
1IN HYPERSENSITIVITY

In view of the fact lhét the only adrenal sterord available in quantity
was DOCA mtial attempé were made to treat various forms of allergy by
the ad ton of this d (71) The results were very contso
verstal and this form of treatrhent was soon abandoned With the advent of
ACTH and the observations é{lts remarkable capacity to stimulate the
adrenal 1nitial studies were carkied out by Herbert deVries and Rose (72

73) on a patient with Loeffler s S%dmme 1n 1947 In addition to the reduc
tionn the hilia a duced In view of the spontaneous

which are ch 1c\of trhls disease the possaibility that the
remission was due to the effect of AGTH could not be considered as certair
It was the observation of Hench ef ol \(74) which set off a widespread series
of vestigations on the clinical effects pf ACTH and cortisone The chinical
observations on hypersensitive states wire begun ndependently i 1949 by
three groups of workers These were Bordley ¢t al (75 86) Randolph & Rol
lins (76) and Rose et e (77)

Virtually every allergic state including
to drugs urticana atopic eczema vernal coQlunctivitis inflammatory dis
eases of the eye and those condttions which fgrm the group of collagen dis
eases such as penarterttis nodesa lupus erythnratosus dissemunata sclero
derma and dermatomyosttis and finally rhey{t2te fever have been 1n

thma rhimtis hypersensitivity



ALLERGY 163

vestigated by the use of ACTH and cortisone Space does not permat a com
plete description of all these results and only those conditions which are
known to fulfill all the entena of allergy will be dealt with
Asthma —As the most distressing and frequent of al{ the common forms
of allergy asthma has recerved the most attention Studies have beer re
ported by Bordley et ¢} (75) Randolph & Rollins (76 87 88) Carrer el
al (90) Elknton et ol (92) Samter (93) Thorn e al (98) Astwoor el al
(91) McCombs ¢f al (100) Carey ef al (101) and Rose ez al (7 78)
Using ACTH most investigators have observed a rapid disapper20ce of
all signs and symptoms beginming sometimes within 24 hr b usually
talung 48 to 72 hr Complete disappearance takes place anywhe from 36
hr to14days The duration of remission following cessation of th 3PY seems
to vary considerably according to different observers For ex-iple 1n the
23 cases reported by McCombs ef al (100) 1t vaned from days to 4}
months On the other hand the variation was 3 days to a)roximately 9
mouths n the sertes of 19 patients followed by Carey efal (+) An attempt
to distingursh betw een the response of a so called pure ext5'¢ Aasthmatic
and the older ntrinsic asthmatic can be made only witdifficulty at this
time Carey et af (101) had four mixed cases in their gP two of which
farled to respond to therapy In a series of 50 asthma S Studied by Rose
et al (95) there appeared to be some difference for® the mtrnsic type
remissions appeared usually by the fourth or fifth da't the latest and the
patients remamed clear for only three to five weet!? 8ll mstances The
only cases m this group which fatled to remit were t#® Who had marked ob
structive emphysema In the extrinsic group a1ough the disappearance
of symptoms could be as rapid 1t was sometime 12Yed 25 long as 10 days
or did not occur at all After cessation of thed e patients remamed
free for periods varymg from several weeks to (008 3 mne months Rose
et ol (94) also observed that the duration of 2tment seemed to bear no
relation to the duration of remussion n that'" 425 proved just as effec
tive as ten days treatment Further obser 01 ar€ necessary however
before the sdeal regume may be clearly defy
Several groups of investigators have n. the effects of repeated courses
of therapy Both McCombs e al (100) a ~27¢Y ¢ @ (101) found an equal
ly good response with a second and th (21 However Carey et ol (101)
observed that the asthma prior to st °8 th¢ second course had not at
tained the degree of seventy preser®.*™® the mitial course Rose ¢ al
(94) on the other hand have freq - Poted that 2 second course does
not produce as salubrious an effec *he Srst one although this 15 nofa
constant finding
Cortisone has been used less €711 than ACTH It may produce the
same end tesult but 1t takes 1o 1 2t 17 that at least four to fire davs
are required before the sign 4 symptoms begin to disappesr Ja the
expenence of Carey ez al (m};‘ly one of the five patients treated obtaned
a complete temtssion by the | 927 None of the others ser completely
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ance of symptoms was observed with remissions lasting from four days to
several weeks It 1s of interest to note that the symptoms of asthma in the
cases treated by Carryer and his co workers disappeared more rapidly than
did those of the hay fever

Allergic rhinstss (nonseasonal with polyp formation) —According to
Bordley e al (75) nonseasonal rhinitis with polyp formation responds to
ACTH therapy with a shrinking of the nasal mucous membranes and a
complete disappearance of the polyps Rose ef al (78) on the other hand
also noted shrinking of the membranes with a return of normal appearance
butn no instance did the polyps completely disappear The changes ustally
come about 1n two to seven days alter the imitiation of therapy and remus
sions have been observed for one to three months Chmate may be a factor
for 1n one patient after the first course of ACTH which was in the month
of February the remussion lasted for one month after which symptoms
returned Following the third course ta June he remained symptom free
until the first week of September Allergic cough which 1s often associated
with the above condition responds very quickly as well In a recent report
Bordley (96) has described the changes following ACTH or cortisone in a
sertes of 57 cases of which 20 had asthma and nasal allergy and only one had
thinttis and marked polyp formation alone Although changes were apparent
24 to 72 hr after the institution of ACTH 1t generally took two weeks for
the complete disappearance of polyps The changes were delayed some 24
hr on cortisone In all but three patients nasal polyps reappeared within
two weeks to three months after either form of treatment Bordley also
described slow but definite regression of poly ps using a nasal spray conssting
of 8 mg of cortisone per cc three tumes daily

Urtscaria and drug reactions —Of seven pattents with acute urticaria

with ' p to the chronic state some of which

had ACTH or cortisone for as long a period as two weeks 1n doses comparable
to those described below Rose ef ol (94) obtatned @ remussion of two months
inone 48 hr 1n a second and none at all m the remainder The only differ
ence noted between those who responded and those who did not was that the
former had a mod hilia before whereas the latter had
7o eosinophiles to begin with These results are of interest 1n companson to
those recently reported by Carey et al (97) 02 2 group of cases of hypersens:
ity to drugs sncluding todime peniollin atropme aspinn and sulfa
compounds The sy mptoms included urticana fever exfohative dermatitis
angicedema arthrinis balanitis bronchitis and in the sulfa cases agranulo
€ytosis 1n one and Jeukopema 1n the other In two cases of pentctlin senst
tvity rapid and complete remission was achieved within three days with
out apparent relapse The €ase of atropine sensitivity required 14 days
after which sy mptoms did not reappear The case of aspirin sensitvaty gradu
ally became less sensitive and after ACTH was stopped 80 mg of aspirn
was administered without effect whereas before treatment the patient had
been sensitive to very small amounts Of considerable interest were the
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ance of symptoms was observed with remissions lasting from four days to
several weeks It1s of interest to note that the sy mptoms of asthma in the
cases treated by Carryer and his co workers disappeared more rapidly than
did those of the hay fever
Allergic thamstes {nonseasonal with polyp formation) -— According to
Bordley et af (75) nonseasonal rhumtis with polyp formation responds to
ACTH therapy with a shrinking of the nasal mucous membranes and a
complete disappearance of the polyps Rose ef al (78) on the other hand
al o noted shnnlung of the membranes with a return of normal appearance
but1n no nstance did the poly ps completely disappear The changes usually
come about 1n two to seven days after the imtiation of therapy and remis
sions have been observed for one to three months Climate may be factor
for 1n one patient after the first course of ACTH which was m the month
of February the remussion lasted for one month after which symptoms
returned Following the third course 1n June he remained symptom. free
until the first week of September Allergic cough which s often assocated
with the above condition responds yery quichly as well In a recent report
Bordley (96) has described the changes follanng ACTH or cortisone 1n a
series of 57 cases of which 20 had asthma and nasal allergy and only one had
rhinitis and marked polyp formation alone Although changes were apparent
240 72 hr after the mstitution of ACTH 1t generally took two weeks for
the complete disappearance of polyps The changes were delayed some 24
br on cortisone In all but three patients nasal polyps reappeared within
40 weeks to three months after enther form of treatment Bordiey also
described slow but definite regression of polyps using & nasal spray consisting
of8 mg of cortisone per cc three times daly "
Utticania and drug reacisons —Of sever patients With acute urticana
d with N o diog to the chromf state some of which
had ACTH or cortisone for as long a pertod a5 8 © ®eeksin doses compargb
to those described below Rose efal (94) obtaned 2 reMission of two months
mone 48 hr 1n a sccond and none atall1n th: Femainder The only gyfier
ence noted between those who responded and those whodid not g a5 thay 4y
aophilia before treatment v berea the 1
former had a moderate eos120P s are of latter had
1o eostnophles to begtt with Thelse’l'E(s9 Dy ons interest companson to
those recently reported bY C;’;’: & el afmup of cases of by persens,
twity to drugs acluding 1o deg urtican for e 3PN and suify
compounds The sy mPYoms Ll it and o exfoliative dermapygs
angioedema arthritis b2 :ma " the other 1 10 the sulfa cages agranulo
cytosts 1n one and lﬂ“ﬁ:‘:e remission nas achn T
tivity rapid and w;:p‘rhe case of atropme teved withyy three days wyrp
out apparent ’elapmsd.d not reappear The SeASItVILy required g4 days
after whnch sy™P2 e and after AcTyy o PR SEnS Iyt grag
ally became lessd’w,u,out effect uhereas pe s stopped 5 mg of a, .
was admm:‘:"m very small amoyqy, ‘o y Z:re treatment ghe pam":?:;
been enst Astderable 1ntergqy were the
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has also been noted (94) Several observers have noted that the flare and
wheal induced by the d 1 of b 13 also d
{97 99)

On the other hand the delayed skin test typified by the tubecculin
reaction can be completely inhibited Thus Long & Favour (123) wee
able to inhibnt the tuberculin test in 13 and the § hemoly tic streptococeus
reaction sa 19 of a total of 34 patients It took from 3 to 30 day s for complete
disappearance and the reaction reappeared within 7 to 28 days after cessa
tion of therapy It 18 of interest that this 1s the trme 1¢ takes for many of the
mtrinsic asth. 1 whom snle frequently 1s a factor to b
after treatment with ACTH or cortisone As nated 1n 2 previous section
the Arthus phenomenon appears to be mmhibited by the admmstration of
cortisone (33) It 1s of interest here that Soffer ¢f al (124) were able totn
habut the Shwartzman reaction when ACTH was admistered preceding
the provocatne mjection of bactenal filtrate When ACTH was mnjected
pror to the preparatory wjectton of bactenial filtrate 1t had no effect e
the reaction These results are dufficult to interpret at this time

Dosage —I¢ v ] be obvious from reviewing the hterature that no bard
and fast rule can be used 1n gusding one as to the correct dose o use in 303
one patient For example Thorn ¢t af (98) recommend 5 to 20 mg ACTH
every six hours as the mintmal effective dose On the other hand as much
as 200 mg ACTH produced no untoward effects when given wtravenously
to an experimental subject (136)

Most 1nvestrgators have u ed the Armour preparation of ACTH 12 four
divided doses given at intervals of six hours mtramuscularly the average
daly dose for most conditions being 100 mg However vasations of from
4010 150 mg daily have been reported It has become increasinghy apparent
that no two patients act alike and one has to gauge the dose by the choical
sesponse of the patient prmanily and the appearance of side reactions In
hospitalized patients 100 mg 1n four drvided doses brings about 3 reduction
of the airculating eosinophules usually to zero within the first 6 to 12 hr
After the first three days at this level the daly dose may be decreased to
75 or even 50 mg per day 1n some patients The duration of therapy his
been varied some treating for four days only (78) athers for as long 2> 21
days 1n the ordinary types of allergy such as asthma and rhunstis (100 b2

Wnth cortisone most observers have employed & stagle daily tnyection
sntramuscularly Schedules varying from 300 mg for two days followed by
200 mg for an additional nine days to 200 mg on the first day followed by
100 mg thereafter for seven day s were used by Carey ef ¢l (101) Rose el al
(94) have admunsstered 300 200 and 100 mg on the first second and third
day respectively followed by 100 mg thereafter Thorn et of (98) obsere
that in general Cortisone 1n dasly doses of 50 to 200 mg produces 2 nuch
less steking fall 1n carculating eostnophules than ACTH 1a do es of 40 0
100 mg daily although the clintcal response may be weatical  In chis con
pnection Carey efal (101) using ACTH qoted a strihing cortelatian betneen
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the day that complete remussion {rom asthma was observed and the attain

ment of the maumal fall in eosinophiles McCombs et ol (100) using Ast

wood s preparation (137) or a similar one prepared by the Wilson Labora

tories used a dosage of from 10 mg three times daily to 40 mg six times

daily Tt should be noted that this type of ACTH (corticotrophin) 1s about

twice as potent as the Armuur preparation and had to be administered sub
ly since were pamnful

In ambulatory patients Rose et al (94) have found that larger amounts
of both compounds may be required to produce an effect comparable to
that achieved i1n the same patient when 1n the hospital As much as 200 mg
of long acting ACTH (ACTH with a diluent which retards absorption)
or 200 mg of cortisone daily may sometimes produce a reductron 1n the cir
culating eostnophiles although seldom to the same degree as with the smaller
doses 1n hospital Simularly a disappearance of symptoms 1s not achieved
as easily The reasons for these discrepancies are not apparent unless 1t be
that more of the compound 15 required because of the actinity of the patient
Thus 1n observing the effect of physical exercise on the output of urinary
glucocorticords 1n healthy subjects Venming ef of (134) noted a marked
crease following a route march as compared to resting output levels Another
factor of course may be that allergic patients always do better when away
from their home environment

Sude reactions —The side reactions associated with the use of esther of
these compounds depend to some extent on how they are used A close
check on such things as the state of the lungs the blood pressure presence
of edema and other clinical phenomena may prevent most of the untoward
reactions which have been reported These include transient hy pertension
dyspnea assoctated with beginmng of heart failure edema of the ankles
acne moon factes hirsutism about the face psychic changes and occasion
ally pigmentation of the skin and nails (98 125)

The transtent hypertension which 1s seen with both preparations 1s not
commeon It as well as the gain in weight which occurs by the third or fourth
day of treatment 1s explamed by the sodium chloride and water retention
which not infrequently occurs and may readily be alleviated by reducing the
salt intake of the patient (94 100 101) It s generally 1n the patient who 1s
treated for a longer period of time that moon facies or acne may be produced
but nesther of these changes 1s permanent Occasionally potassitm depletion
may occur but thists m the rare case Checks on the blood potassium or an

will reveal the d before such symp
toms as muscular weakness are observed A potassium supplement may be
given orally if necessary

Although urticaria or other f of drug hy y are
not produced by cortisone they have been observed with the use of ACTH
{98) This 1s not surprising when one considers that ACTH 1s an extract of
mtuitary It may seem surprising however 1n view of the antrallergic proper
ties of both compounds However asnoted above urticana from other causes
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does not seem to respond to exther ACTH or cortisone with any degree of
success In two cases observed by Rose ¢f ol (94) where urticaria occurred
during ACTH therapy, prompt was produced on hing to
cortisone

In some patients the admunistratton of cortisone may be followed by
severe pan at the site of injection without redness or heat Such patients
are markedly mcapacitated and as a general rule treatment with the com
pound has to be terminated Sinular findings have been observed with the
use of long acting ACTH (94)

Of perhaps greater import 1s the masking of symptoms of perforated
duodenal ulcer while on ACTH treatment as reported by Beck ef al (110)
Thus patient a case of periarteritis nodosa while under treatment developed
pan 1n the left epigastrium and complained of a feeling of some flurd sn the
abdomen There was no mtial increase in temperature or white count
Twenty four hours after the onset the temperature had ren to 98 F
and there was an increase n the lencocyte count On examnatton there was
diffuse tenderness which could not be accurately localized At operation
the abdomen was filled with pus but the mtestines and omentum appeared
quite healthy After careful exploration a small clean cut perforation with
out any signs of surrounding inflammation was located 1 the duedenum
The surrounding t1 ste was perfectly normal and there was no attempt on
the part of the omentum to surround the openung Here then wasanexam
ple of an acute perforation without any of the usual responses to snfectron
The pattent was sewed up and made a good recovery although ACTH
therapy was mantamed There was no interference with healing

Metabolic changes —The metabolic changes occurnng before during
and after treatment with ether ACTH or cortisone were studred bv Rose
et al (78 126) 1n 18 patients with affergy Several other metabolic studies
1 allergic patients have been reported by Sprague et of (127) Elkmton
et af (92) and Samter (93) With the exception of the marked histamine
excretion 1 the urine which as a rule does not occur to any great extent
1 normal subjects there 1s little to distingmsh the allergic pattent from the
other ty pes of syndromes which have been mnvestigated In general followng
the admimistration of ACTH there 1s an increase 1 the unnary output of
glucocorticoids and chemtcal corticords 17 kestoteroid excretion unne
histidine excretion (74) unnary unc acid excretion a marked tncrease m
the ascorbic actd excretion usually but not invanably a retention of sodium
and chionide and an increase 1n potasstum excretion T ‘he notable difference
between these tndings and those which occur with cortisone 1s the absence
of a nse 1 the 17 ketosteroids although there 1s some controversy about
this point (11) Ewidence of a fowered glucocorticord excretion 1n the coft
trol pertod of asthmatics has been noted by Vennng Johnson & Rose (128)
particularly i the ofder group with negative shin tests and perepnial symp
toms Mention has been made of the lowening of ¥ globuln 10 cases of luP“;
(33) with the exception of the a; fraction The changes 1n the circulating an
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tissue eosinophiles have been referred to above Some but by no means all
of the subjects who were studied by Rose ef e (94) wentinto negative mtro
gen balance Itis of mnterest that Schwartz & Engel (129) have observed that
ACTH or cortisone reduced the plasma amino peptidase where pretreat
ment levels were high and a clinical remussion was produced

Contraindications —One of the contraindications to therapy n the asth
matic may be the presence of marked obstructive emphysema a condition
which may present difficulties of dragnosis In studies on respiratory func
tion most observers have relted on the maximum breathing capacity and the
vital capacity {76 93) Asis to be expected with the temporary state of
emphy ema which all asthmatics manifest both of these indices return to
normal as the patient improves on therapy In addition to these studies
however Pump e al (95) made observations on the residual air This meas
urement of pulmonary function offers a more accurate means of followng
the changes 1n the lung during treatment and 1s also of value in the diagnosis
of emphysema as such In those patients who did not respond to treatment
there was no reduction of the residual air However the mutial value was
usually higher in those patients who failed to respond as compared to those
who did not Another feature of these studies was the constancy of the meas

m true emphy as pared to the somewhat fluctuant ones

of the true asthmatics with temporary emphysema Patients with marked
obstructive emphysema may become more dyspneic on treatment possibly
because of the increase 1n the blood volume at the time Another contramndi
cation 15 said to be the presence of diabetes mellitus In this connection
Rose e al (94) have now treated one diabetic for 10 months He required
daily 1nsulin and had severe rhinitis with marked polyp formation He has
had four courses of treatment one of ACTH while 1n the hospital and three
subsequent courses of cortisone Dunng treatment the glucose tolerance
was markedly impaired but this returned to 1ts former state following with
drawal of therapy each time Recently the patient s insulin has had to be
increased from 25 units of protamine zinc msulin to 30 umts daily Another
patient with asthma and diabetes melhtus was given a course of ACTH 1n
the hospital Agan there was a temporary impairment of the glucose toler
ance which was readily coatrolled with 1nsulin and diet

Discussion —There can be no quesbion that the profound alterations
which occur 1n the hy ve state following the of
ACTH or cortisone mark a great advance in the understandmg of the under
lying disease processes involved It 1s clear as well that these compounds
propetly used will take their place at the head of the therapeuttc armamen
tanum available for the treatment of allergic diseases However 1t 1s too
early to state with any degree of certanty how the various disease entities
are altered or that the common forms of allergy and the collagen diseases
are actually manifestations of hypoadrenal function There 13 evidence 1n
favor of this in some of the which have been studied
For example a lowered unnary output of glucocorticords 1n the 1ntrinsic
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asthmatics has been noted In addition there 15 the usual weight loss tend
ency to infection and eosinophilia These are the cases which Rackemana
has calfed examples of depletion (130) In many there 1s a lowered output
of the 17 ketosteroids as well (128) In the younger asthmatics nesther the
glucocorticords nor the 17 ketosteroids are depressed to the same extent
and they may be well within normal limts

An eosinophilia by 1tself cannot be taken as the stre qua non of impaired
adrenal cortical function although 1t 15 quite concervable that in allergic
states such may be the case Patients with severe asthma and eosinophiia
of a marked degree may respond to ACTH or cortsone with the disappear
ance of symptoms and a reduction of the eostnophilia On cessation of ther
apy even though the asthma does not return the eostnophiles may clmb
back to an even higher level than before treatment It 1s difficult to reconale
these findings with the concept that both are due to the same mnadequate
output of cortisone

Then there 15 the disturbed histarmne metabolism which 15 perhaps
of more significance il one assumes that this metabolite 1s involved 1n the
production of symptoms associated with the common forms of allergy
For here the presence of an increase in the histamne content of tissues
following extirpation of the adrenal glands 1n animals (46) as well as the
imcreased susceptibility to both histamine and anaphylaxis (1 2) 1s not
d to the d ¥ content of certain tissues of allergic
man (67) and the increased sensitivity of the shock tissue to such agents
as histarune and mecholyl (65) The pred effects of are
smooth muscle contraction increase m capillary permeability difatation
of arterioles and venules and stimulation of glandular secretion These
changes are charactenstic of the common forms of allergy but cannot be
said to pertain to those alterations charactenstic of the collagen diseases
(143) The admunstration of ACTH or cortisone 1s often followed by af
itial increase 1n the histaminuna 1n allergic patients followed by 2 gradual
decrease 1n some patients to zero (77) Swice histaminuna ts not generally
found 1n nonallergic patients these findings could be related toa hypoadrenal
state butagain this1s an assumption at present Since hustidine 15 2 precursot
of histarmine  the increase of histidine i the urine of patients following the
admumistration of ACTH or cortrsone as shown by Rose ef of (:8) and
Holbrook ef al (131) could mean that less histidine was betng converted to
histamine under the mfluence of mereased output of adrenal cortical steroids

With reference to the collagen diseases Rich and his school {63} have
amply demonstrated that penartentis and rheumatic carditis e mant
festations of hypersensitivity and this has now been confirmed by others
many times Thus the injection of a single massive doseof horse serum will
induce the production of these lesions 1n the rabbit The clinical syndrome
1u man may follow the admimstration of drugs In contrast to this foreign
protein arteritis Selye (132) has demonstrated the production of penarterf

1tis 10 the rat with uml 1 h by the prol d of
DOCA associated with a high salt intake These latter lesions may be pre
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vented if cortisone or ACTH 1s admimistered at the same time agam illustrat
1ng the antagonusm between DOCA and cortisone (4) No reports have been
encountered 1 which penarteritis or rheumatic lesions have been produced
1n the rabbtt by the administration of DOCA or 1n the rat by the mjection
of forergn protein An attempt to find a common denomnator n the patho
genesis of DOCA artentis and foreign proten arteritis was unsuccessfully
attempted by McLean & More (133) It 1s possible that both mechanisms
are involved

As to the relation of hypersensitivity to the General Adaptation Syn
drome of Selye there appears to be as much evidence against as for the
hypothesss that these clinical entities are diseases of adaptation One knows
of the factor of heredity 1n allergy to consider the common forms first
The child of one month who develops atopic eczema and intractable asthma
can hardly be considered an example unlcss he be born with a malfunctioning
pituitary adrenal mechamsm The seasonal allergic whose corticod and 17
ketosterord excretion 15 within normal imits and who has an eosinophilia
and symptoms dunng the pollen season only as shown by the charts of
Randolph & Rollins (87) does not surely develop hypoadrenal function
during this time of the year only unless 1t be that the strain of asthma with
ts attendant sleeplessness demand a hugher output of cortisone fram an
adrenal which 1s incapable of meeting the requirements It 1s in the older
asthmatic whose symptoms have been present for years that the evidence
1s more convincing as stated above However there appears to be some
block 1n the transmussion of the sumulation to the pituitary adrenal mecha
nism 1n all such patients for there can be no doubt that acute asthma or gener
ahzed eczema must constitute a stressful situation which 1f one assumes that
the general response of the body 15 one of increased adrenocortical secretion
should stimulate the pitwitary adrenal mechamsm That this does not occur
seems to be the case for 1 the cases ohserved by Rose et al (94) who were
1 severe asthma during the control period of observation the glucocorticoid
excretion was erther within normal limits or lower than normal (124) This
does not establish that the adrenal 1s not capable of responding because 1t
15 1n such pat ents that symptoms may disappear following surgical opera
tion and this 1s one condition described by Weil & Browne (138) where the
output of glucocorticords may be markedly 1ncreased It would of course
be necessary to observe the excretion of glucocorticoids m an asthmatic
under the above conditions 1n order to prove this point There 1s again the
varation 1n the demands of the body for cortisone Reference to the fact
that physical exercise inereases the output of urnary corticoids has already
been made (134) This may explan the finding that larger quantities of
ACTH or cortisone may be required to maintam asthmatic patients who are
ambulatory as compared to when they are hospitalized

1f according to Selye (50) one assumes that the piturtary becomes de
railed o that a stressful stimulus produces the release of another hormone
which results in the secretion of increased amounts of DOCA and madequate
amounts of Compound E lile steroids from the adrenal cortex doest follow
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that hypersensitivity may result? The experimental evidence for this m
relation to the ‘ egg white reaction has already been quoted However it
was once the fashion to treat asthma by the admsmstration of DOCA (71)

In some quarters 1t was felt that there was mprovement 1 the chnscal
status of the patients but for the most part this form of therapy has been
abandoned None the less no cases were reported 1n whom symptoms were
exacerbated It should perhaps be noted that according to Selye (4) ‘m
general the diseases of adaptation are not due to 2 deranged hormone pro-
duction as such but to an abnormal humoral response to stress  In sprte of
these discrepancies there 1s no doubt that the concept of the ¢ alarm reaction

and the General Adaptation Syndrome have stimulated a great deal of
thought and expenimental wotk tn an effort to support or deny the general
theory

Several theones have been advanced in an effort to explan the mecha
nism whereby ACTH and cortisone may exert their effects Dougherty
(135) suggests that the release of the anaphylactogenic substance which
results from the combmation of antigen with antibody may be mterfered
with Since 1n the experimental animal at Jeast histamune plays a prominent
role 1n the production of symptoms 1t could be regarded as the agent 1o
question One strong against this possibility 1s that ACTH or
cortisone does not 1nhibit the Arthus phenomenon when 1t 1s nduced by the
method of passive transfer for as noted 1n a previous section the effect of
cortisone must be directed to that stage in the process which antecedes
antigen antibody b To reduce theeffects of ACTH and cortisone
to the al mn bol; seems at this pornt similar to
the original controversy as to the role of the adrenal 1n the regulation of
carhohydrate potasslum and electrolyte metabohsm the proponent of
each theory placing the essential role of the gland as functioning primanly
to thatend (5)

It 15 difficult to disregard the fact that ACTH and cortisone pre emt
nently mask the disease process 1 the majority of the conditions iz which
they have been tned It 1s also obvious as emphasized by Samter (93)
that following withdrawal of therapy the underlymng disease process remains
‘The asthmatic who 1s rendered letely free of symp will e 3
exacerbate 1n precisely the same way and 1 the same tissue Be that asit
may this new era in medicine and 1n allergy mn particular has opened many
new avenues of approach to the problem and it 15 not too optimustic to hope
that before long the actual cause of the tendency for a subject to become
allergic which basically 1s the heart of the problem may be unearthed
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Stachelin D and Wilson D L New Engl J Med 242 783 (1950)

Shick R M Baggenstoss A H Fuller B F and Polley H F Proc Staff
Meetings Mayo Clamc 24 492 (1950)

McCombs R P Cleroux A P and Rosenberg 1 N Bult Mew Engl Med
Center 12 187 (1950)

Carey R A Harvey A M Howard J F and Winkenwerder W L Bull
Johns Hopkins Hosp 87 387 (1950)

hanee B Grant J H B Mallek J and Eden J Can Med dssoc J 62
428 (1950

Randolph T F (Personal communication)

Gordon D M and McLean ] M J Am Med Assoc 142 1271 (1950)

Olson J A Steffenson E H Marguls R R Smith R W and Whitney
E L T Am Med Assoc 142 1276 (1950)

Harvey A M Howard J E and hattus A' A Bull Jokns Hophins Hosp
87 465 (1950)

Forsham P H (Personal communication)

Woods A C and Wood R M Bull Johns Hophins Hosp 87 482 (1950)

Carey R A Harvey A M andHoward 1 E Bull Johns Hophins Hosp
87 425 (1950)

Beck J C Browne J § L Johnston L G hennedy B J and Mac
Kenzie D W Can Med Assoc J 62 425 (1950)

Goldman E Adams W S Beck W S Levin M Bassee S H and White
A Proc First Cin ACTH Conf 437 (Mote ] R Ed The Blakiston Co
Philadelphia 1950)

Stillman J S and Bayles T B [quoted by Thorn et al (Ref 98)}

Shick R M Baggenstoss A H and Polley H F Proc Staff Meetings Mayo
Clime 25 135 (1050)

Heach I S hendall E C Slocumb C H and Polley H F Proc Staf

Meetings Mayo Cltimic 24 277 (1949)
.
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Thorn G \W Bayles T B Massell BF Forsham P H Hull S R Smuth
S and Warren | E New Engl J Med 241, 529 (1949)

Massell B F Warren J E Sturgis G P Hall B and Crarge E New Engl
J Med 242, 641 (1949)

McEvwen C Bumn J J Baldwin J S Kauttner A G Appel,S B and
Kaltmen A J Bull N ¥V Acad Med 26, 212 (1950)

Helper H N Lubschez R Hamm K and Wilson M G Proc Furst Ciim
ACTH Conf 419 (Mote J R Ed The Blakiston Co Philadelphia
1950)

Klemperer P 1n R A Coakes Allergy 1n Theory and Practice 69-80(W B
Saunders Co Philadelpha 1947)

Duff L N Can Med Assoc J S8 317 (1948)

Baehr G andSoffer L J Bull N Y Acad Med 26 229 (1950)

Soffer L J Levitt M F and Bachr G Arch Imternal Med 86 558 (1950)

Long J B and Favour C B Bull Johns Hopkins Hosp 87 186 (1950}

Soffer L J Shwartzman G and Schneierson S S Serence 111 308 (1950)

Behrman H T and Goodman J J Am Med Assoc 144 218 (1950)

Rose B Mackenzie K K Pare ] A P Pump K K Stanford R L and
Venning E H Proc Second Clin ACTH Conf (Mote | P Ed TheBlakis
ton Co Philadelphia 1n press)

Sprague R G Power M H Mason H L Albert A Mathieson D R
Hench P S Kendall E C Slocumb C H and Polley H F Arch In
ternal Med 85 2 (1950)

Venning E H Johnson L G and Rose B Proc Second Chin ACTH Conf
(Mote J P Ed The Blakiston Co Philadelphia m press)

Schwartz T B and Engel F L Proc Soc Evptl Biol Med 74 82 {1950}

Rackemann F M J Allergy 16, 136 (1945)

Holbrook W P Hill D F Stephens C A L Jr hent L J aod Borden
A Proc Furst Cin ACTH Conf 386 (Mote J R Ed The Blakiston Co
Philadelpha 1950)

Selye H Hall O and Rowley E M Lancet T 301 (1945)

McLean C R and More R H Proc Soc Expl Bl Med 71,68% {1949}

Venning E H and hazmin V Endocrinology 39 141 (1936)

Dougherty T F (Quoted by Sayers G ) Phystol Revs 30 241 (1950)

Sayers G Burns T W Tyler F H Jager B V Schwartz T B Smuth
E L Samuels L T and Davenport H W J Chn Endocrsnol 9 593
(1949)

Payne R W Raben M S and Astwood E B (In press)

Wel P G and Browne J § L Science 90 445 (1939)

Barnes A R Proc Staff Meetings Mayo Chinc 25 478 (1950)

Brunsting L A Slocumb C H and Didcoct ] W Proc Staff Mestings
Maye Cline 25 479 (1950)

Carryer H M Koelsche G A Prichman L E Maytum C k Lake C F
and Withams H L Pro. Staff Meetings Mayo Clime 25 482 (1950}

Henderson ] W and Hollenburst, R W Proc Staff Meetings Mayo Chimic
25, 490 (1940) Y

Rase B Am J Med 3 545 (194

Massell B F Warren ] E and Sturgis G P Proc First Chn ACTH Conf
405 (Mote ] R Ed The Blakiston Co Philadelphra 1950}

Rose B Am J Physiol 127 780 (1939)



DISEASES OF THE REPRODUCTIVE SYSTEM!
By WagrreN O Nevson
College of Medscsne State Unstersuty of Ioua Iowa City Iowa
and
CarL G HELLER
Unwersty of Oregon Medscal School Portland Oregon

THE TESTIS
Remarkable progress has been made during the past decade n the diag
nosis and ¢ of the lar defi wiich are ble for

eunuchoidism and 1nfertility The knowledge which has been gained con
cermng the infertile male s of particular tmportance 1n view of the fact that
1m no less than 40 per cent and probably 1n more than 50 per cent of all infer
tile matings the male partner 1s wholly or partially responsible for the lack
of conceptson The progress 1n our understanding of testicular defects has
been the direct resultant of the correlation of structure and function with
human males as subjects for study thus avoiding errors of translating am
mal 1avestigations 1n teems of human reproductive physiology The mnsight
1nto the dy namics of reproduction tn the human male was made possible by
the devel of two d technics (a) of 1
biopsies [Charny (1 3) Hotchkiss (2) Engle (4) Nelson & Heller (5)] and
(b) the assay of urinary gonadotrophins {Heller & Chandler (6) Jungck
Maddock & Heller (7) Klinefelter Albnght & Grswold (8)] Thus various
clinieal synd of hy d have been 1dentified and a rational
basis for therapy has been established

Although 1t 15 possible to classify defects of the human testis 1n several
ways as will be evident 1f reference 1s made to the various papers cited 1n
thisarticle 1t1s reasonable on phystological and clinical bases to classify them
1 accordance with the time of onset of the defect and with the organ (testis
or hypophysis) which 1s primanly at fault Thus the syndromes may be
divided 1nto those which have their ongin during the prepuberal and puberal
periods and those whose onset occurs during adult (sexually matured) life
Physiologically and clinscally the puberal and adult syndromes may be di
vided mto the hypergonadotrophic (site of primary failure being the testis)
and hy pogonadotrophic (site of primary failure being the antenor pitmtary
gland) types [Nel on & Heller (5 9)]

?Since the chapter on diseases of the reprodutive system in Volume 1 of the
Annyal Remew of Medcane was confined toa of the female d
system 1t 15 proposed mn this chapter to discuss recent contributions to our under
standing of diseases of the male reproductive organs An effort has been made to
Teview as many as possible of the papers which appeared during the period January
1945 1o September 1950 Space hmtations precluded the mnclusion of many papers
and the discussion of all diseases of the reproductive system
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Tie HyPERGONADOTROPHIC SYNDROMES

Puberal seminiferous tubule faslure —This nas the first chnwcal entity
delineated from the amorphous mass hypogonadism by hlmefelter Reu
fenstein & Albright in 1942 (10) using the modern objectrve techmgues of
gonadotrophin assay and testicular biopsy They emphasized the gyneco
mastia azoospernua and small testes occurring in sexually matured men
The boundaries of this syndrome were soon defined by Heller & Nelson {11}
who added Leydig cell farlure asssociated with moderate or severe eunu
choidism to the syndrome

fi —Puberal fi tubule failure 1s a congenital abnormal

1ty of the testis having its origin at the time of puberty It usualiy myolves
the germinal elements primanly but eventually the interstitial cells of Ley
dig also show evidence of failure

Diagnosis —The Leydig cell faillure may not be mamfest clincally at
puberty perhaps because compensatory hyperplasia of the Leydig cells
enables androgen production to proceed at normal or only shghtly below.
normal rates for some time

Because of the vanability 1n degree and time of onset of Leydig cell fail
ure Heller & Nelson (11) have described the sy ndrome as consisting of con
stant and vanable features

The constant features are (a) small testes (usually having harder than
normal c and pp 1y 13 X134 X1 cm ) character
1zed 11y by scl and hyal of the f tubules
and by increase 1n numbers of Leydig cells which usually occur 1n aggre
gated masses or clumps (b) azoospermia 1n which ejaculation 15 frequently
possible but the seminal flwd 1s devord of spermatozoa and (c) elevated
urinary gonadotrophins usually 10 to 20 times as high asn normal men

The vanable features (based upon the time and degree of Leydig cell
failure) are as follows (a) the skeleton varnes from eunucheidal to normal
tall to short and bone age may be grossly delayed or normal (5) gynec®
mastia 1ncluding enlargement of mipples and areolze and palpable mammary
lobules may be marked climcally may be undetectible upon phy sical exam
nation but discovered by histological examination of breast tissue or may
be entirely absent (¢) the external gemitaha vary from nfantile to normal
adult (d) the hair pattern vares from sparse female to adult male () the
votce may be child hike (high prtched) or adult (f) muscular development
and muscular strength varies from poor to average but tends to be poor (3]
Leydig cell appearance may be poor or normal (/) androgen or 17 ketoster
ord excretion varies from low to average of normal (z) estrogen excre
tion varies from low to average of normal

On the basis of these vanable features the syndrome has been
into the following subdivisions (a) the eunuchoidal group (least gyneco
mastia) (b) moderately eunuchoidal group and (c) noneunuchordal gralip
pronounced gynecomastia) Albrght and co workers (12) agree to
ning the defimition of the syndrome to include the cases without gyne

divided

(most
broade
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comastia and Leydig celt falure They disagree however that patients
falling into this syndrome who have marked eunuchoidism are less likely to
have gynecomastia than those with a more normal habitus  despite the fact
that their own data [see Table 11 (12)] do not indicate this trend Instances
of the d have been d d by Bettinger & Robinsen (13)
McCullagh (14 15) Reifenstein (16) Spankus & Grant (17) and others
Reifenstein s observation of the occurrence of this syndrome in nine members
of the same family (16) and those of Heller & Nelson (18} in three pairs of
brothers lend support to the explanation of the syndrome on a congemital
basis Although 1t 1s scarcely possible at this time to discuss the incidence of
the syndrome and 1ts subdivisions 1t may be sard that the reviewers have
had occasion {up to May 1950) to examine biopsy assays and other dataon
10 of the hodal group 18 of the mod ly eu
nuchordal group and 21 mstances of the noneunuchoidal group as well as
less extensive material on almost as many other cases believed to fall m
this syndrome It seems probable that the syndrome tn 1ts several forms oc
curs more frequently than was onginally beheved to be the case

Treatment —The gynecomastia does not respond to hormonal treat
ment therefore plastic surgery 1 recommended for those patients whose
gynecomastia becomes s problem The condition of hyalimization of the
seminiferous tubules ts as far as 1s known 1rreversible The majonty of
patients benefit greatly both obyectnely and sub;ecuvely from androgen ad

Members of the h 1 and d hoidal van

ant of the syndrome usually have androgen withdrawal symptoms during
the late twenties and are candidates for treatment at that time (19) Heller
& Maddock (20) recommend implantation every six to eight months of six
pellets of unconyugated testosterone weighing 75 mg each

Functional prepuberal cestration syndrome —The features which distin
guish this group from other eunuchoids are absence of scrotal testes but
presence of scrotal Wolffian duct derivatives high gonadotrophins and gross
gynecomastia or 1n 1ts absence histological evidence of departure from nor
mal mammary development (Heller Nelson & Roth (21)] The etiology may
be congerutal absence of the testes atrophy of testes following such surg\cal
mantpulations as herniorchaphy ar
atrophy The chmeal sy ndrome appears to be identical with that repm'ted by
W beral surgical (22) and ding to H.
(23) s|mllarly high gonadotrophins are found after puberty 1n males cas
trated before puberty Other instances of this syndrome have been recorded
by Fraser and co workers (24) McCullagh (14 15) Heller & Nelson (9)
and Howard ef al (12) In 126 cases of eunuchoidism reported by Nelson
(25) 15 were dragnosed as instances of this syndrome

Treatment consists of substitutional therapy with testosterone The most
effective and most economical way of administering this therapy 1s by 1m
plantation of testosterone pellets Six pellets weighmg 75 mg each are im
planted subcutaneously in the md thigh region through a trocar This 1s
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THE H\PERGONADOTROPHIC SYNDROMES

Puberal seminsferons tubule faslure—This was the first chmeal entity
dehineated from the amorphous mass hypogonadism by Klinefelter Ret
fenstein & Albright 1n 1942 (10) using the modern objective techniques of
gonadotrophin assay and testtcular biopsy They emphastzed the gyneco
mastia azoospermia and small testes occurring n sexually matured men
The boundaries of this syndrome were soon defined by Heller & Nelson {11)
who added Leydig cell faillure asssociated wrth moderate or severe eunu
chotdism to the syndrome

D —Puberal i tubule faslure 15 a congenital abnormal
ity of the testss having 1ts onigim at the time of puberty It usually iyolses
the germal elements primanly but eventually the mterstitial cells of Ley
dig also show evidence of fatlure

Diagnosts —The Leydig cell fadure may not be mamfest clmeally at
puberty perhaps because compensatory hyperplasia of the Leydig cells
enables androgen production to proceed at normal or only shightly belos
normal rates for some time

Because of the variability 1n degree and time of onset of Leydig cell fail
ure Heller & Nelson (11} have described the sy ndrome as consisting of con
stant and varable features

The constant features are (a) small testes (usually having harder than

normal and pp tely 13X 14 X1 cm ) character
1zed lly by sclerosis and hyal of the ferous tubules
and by increase 1n numbers of Leydig cells which usually occur 1n aggre

1 1s frequently

gated masses or clumps (b) mia 1n which
possible but the seminal flnd 1s devord of spermatozoa and (0} elevated
unnary gonadotrophins usually 10 to 20 times as high as m normal men

The variable features (based upon the trme and degree of Leydig cell
failure) are as follows (a) the skeleton varies from eunuchoidal to normal
tall to short and bone age may be grossly delayed or normal (b) gyneco
mastsia including enlargement of nipples and areolae and palpable mammar
lobules may be marked chnically may be undetectible upon physical exam
ination but discovered by histological exanunation of breast tissue of m2)
be entirely absent (c) the external genitalia vary from infantile to norm
adult (d) the hair pattern varies from sparse female to adult male (9) the
voice may be child ke (migh pitched) or adult (f) muscular development
and muscufar strength vanes from poor to average but tends to be poor (&)
Leydtg cell appearance may be poor or normal (k) androgen or 17 Letoster
oid excretion varies from low to average of normal (s) estrogen excre
tion varies from low to average of normal

On the basis of these vanable features the syndrome has becn diveded
nto the foll bd, (a) the hoidal group (least gyneco
mastia) (b) moderately eunuchordal group and (¢} noneunuchordal group
(most pronounced gynecomastia) Albright and co workers (12) agree to
broadening the defimtion of the syndrome to include the cases without gyne

al
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comastia and Leydig cell failure They disagree however that patients
faling 1nto this syndrome who have marked eunuchordism are less likely to
have gy necomastia than those with a more normal habitus  despite the fact
that their own data {see Table 11 (12)] do not indicate this trend Instances
of the syndrome have been documented by Bettinger & Robmson (13)
McCullagh (14 15) Rerfenstein (16) Spankus & Grant (17) and othcrs
Retfenstein s observation of the of this synd 1n nine
of the same famuly (16) and those of Heller & Nelson (18) in three pairs of
brothers lend support to the explanation of the syndrome on a congenital
basis Although 1t 1s scarcely passible at this time to discuss the incidence of
the syndrome and 1ts subdivisions 1t may be said that the reviewers have
had occasion (up to May 1950) to examune biopsy assays and other data on
10 instances of the eunuchordal group 18 mstances of the moderately eu
nuchoidal group and 21 nstances of the noneunuchordal group as well as
less extensive material on almost as many other cases believed to fall i
this syndrome It seems probable that the syndrome 10 1ts several forms oc
curs more frequently than was ongmnally believed to be the case

Treatment —The yynecomastia does not respond to hormonal treat
ment therefore plastic surgery 1s recommended for those patients whose
gynecomastia becomes s problem The condition of hyalimization of the
semuniferous tubules 1s as {ar as 1s known 1rreverstble The majority of
Patients benefit greatly both objectiv ely and sub;ectnely from androgen ad

Members of the h 1 and hoidal van

ant of the syndrome usually have androgen wlthdrawal symptoms durnng
the late twenties and are candldates for treatment at that time (19) Heller
& Maddock (20) every six to eight months of stx
pellets of unconjugated testosterone weighing 75 mg each

Functional prepuberal castration syndrome —The features which distin
guish this group from other eunuchoids are absence of scrotal testes but
Ppre ence of scrotal Wolffian duct derivatives high gonadotrophins and gross
gynecomastia or in 1ts absence tistological evidence of departure from nor
mal mammary development (Heller Nelson & Roth (21)] The etiology may
be congemtal abs:nce of the ‘estes atrophy of testes following such suxgma\

haphy o 4
atrophy The chmcal syndrome appears tobe :denncal with that reported by
Wi beral surgical (22) and d

for

(23) sumilatly high gonadotrophins are found after puberty 1n males cas
trated before puberty Other instances of this syndrome have been recorded
by Fraser and co workers (24) McCullagh (14 15) Heller & Nelson ()]
and Howard et af (12) In 126 cases of eunuchoidism reported bv Nelson
(25) 15 were diagnosed as mnstances of this syndrome

Treatment consists of substitutional therapy with testosterone The most
effective and most economucal way of admimstenng this therapy 1s by im
plantation of testosterone pellets Six pellets weighing 75 mg each are 1m
planted subcutaneously 1 the mud thigh region through a trocar This is
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repeated every six to eight months [Heller & Maddoch (20)] The gyneco
mastia 1s not amenable to hormonal therapy In marked instances plastic
surgery 1s recommended

The “Sertols cell only (sncluding germunal cell aplasia) syndrome—
Absence of germinal epithelium assocsated with otherwise normal seminfer
ous tubules discl the naked lar cells of Sertoli This defect
causes no significant deviation 1n the size of the testes and since the Leydig
cells are not snvolved causes no aberration 1n secondary sexual character
1stics The only chimeal symptom 1s stenility manifested by azoospermia and
the only hormonal alteration 1s the marked ncrease 1n unnary gonadotro
phins [Heller Nelson and co workers (26 27) Engle & Southam (28) and
Howard efal (12)] The latter authors describe some of their cases as having
normal testes and others as having  shightly small testes The most Itkely
explanation for this syndrome 1s congenttal ahsence of germunal cells [del
Castillo Trabucco & de la Balze (29)] but 1t 15 possible that the germunal
cells are present at brrth and die during relatively early postnatal hie [Nelson
{30)] In some cases the t lar biopsies show 1 tubules which do
have germinal cells and varying degrees of spermatogenesis Of 119 cases of
azoospermia reported by Nelson (25) the biopsies of 46 showed germinal
cell aplasia

Whatever the etiology of this syndrome may be 1t should be noted that
ad of spi 1 resulting 1n tubules populated ex
clusively or nearly exclusively by Sertoh cells 1s encountered 1n testiculat
defects other than germinal cell aplasia as 1n puberal sermmferous tubule
failure (31) cryptorchidism (12) to radi ve agents {12) gono
coccal and mumps orchitis (15) and 1d h lar deg tion {27)
The end results 1n such instances are stmilar to cases with germnal cell
aplasta 1n that dotroph are el d and 15 present
However 1n these instances the testes may be smaller than normal the
pentubular connective tissues of the emimferous tubules are almost always
severely sclerosed and completely hyalinized tubules are often encountered
The condition of complete hyalinization appears to be the end result of the
tncrease of the peritubular tissues with death and stoughing of germunal

Thus Ily one lar biopsics tm which

three types of tubules are present (a) those contamning Sertol cells only
() those which are completely hyahnized and (c) those which are partially
sclerosed or nonsclerosed and which contamn germinal elements This 1510
contrast to the condition 1 the true germnal cell aplasia syndrome where
the tubules present a uniform picture Although figures are not presently
available for all of the variants of the Sertoli cell only syndrome it may be
noted that of 119 cases of azoospermua reported by Nelson (25) 24 werein
stances of severe peritubular fibrosts

Gonadotrophtn assays are tmportant i distingshing 1nstances of azoo
spermia due to block of egress of sperm and azoospermua due to germunal
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cell arrest (assays normal) from the Sertoli cell only syndrome (assays
high) Del Castillo Trabucco & de la Balze (29) claimed that gonadotro
phins are normal in all of the synd and lly Howard
Smiffen &Simmons (32) reported that gonadotrophios were normalia approxi
mately 50 per cent of their cases Upon reassay of some of those with normat
values the gonadotrophins were discovered to be high and 1n the most re
cent report (12) the cases are all classified under conditions with high FSH
{follicle stimulating hormone] excretion

The tale chimactersc —There 1s no cntical tiume 1n the life history of the
human male when Leydig cell function fails and thus no chmacteric in the
physiological sense as apphed to women ensues However androgen wath
drawal symptoms convemently called male chmacteric symptoms may oc
cur as a resultant of testicular failure following gonococcal or mumps orchitis
(9) cyptorchidism {12) surgical castration (23) puberal seminiferous tubule
failure (19) and 1diopathic Leydig cell farlure The symptoms are not unlike
those of the menopause tn women plus loss of ibido and potentia [Heller &
Myers (33) Werner S (34) Werner A (35) McCallagh (15 36}

The d 15 d from the like symptoms and may
be confirmed by finding elevated gonadotrophins [Howard ef af (12) Mc
Cullagh (15) Heller & Myers (33)] Testicular biopsies according to Nelson
& Heller (5) and Heller & Myers (33) reveal deviations in Leydig cell mor
phology although Howard ef al (12) were unable to recognize Leydig cell
defects in biopsies of six cases

In lieu of blopsles and gonadotrophin studies Heller & Maddock (20)
have test usmg Twenty
five mg of are { y dally
for two weeks and the patient 1s interviewed at the end of the 3rd week
The test 15 considered positive for the male climactenc if gradual improve
ment and gradual relapse occur The test 1s considered negative if no benefit
oceurs or if prompt relief and prompt return of symptoms 1s noted

Treatment —In three of the types of hypogonadism discussed above
{puberal senumferous tubule fallure functional prepuberal castration and
the male chmactenc) substitution therapy with androgen 1s advised Three
forms of therapy are currently used daly of 25 mg of
propronate 10 to 50 mg of testosterone propionate (19) or methyl testoster
one administered sublmgually [Lisser (37)] or implantation of six or seven
pellets of This latter treatment
should be repeated after six to eight months and probably 1s the most eco
nomical and convement form of therapy which 1s presently available

THE HyPOGOVADOTROPHIC SYNDROMES

H- dotroph osds E 1

due to secondary
testicular faslure may be suspected chinically from the finding of scraotal testes
whick on palpation are 1n no way difierent from those of a normal prepu
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beral boy and from the absence of gynecomastia (erther grossly or micro
scopically) The diagnoss 1s confirmed by the failure to find gonadotrophins
1n the unne and by testicular biopsy which reveals prepuberal testes [Heller
& Nefson (9 26) McCullagh (14 15) Fraser et al (24) Howard etal (1)
The synd 1s the 1 of faure of of ptstary gonado-
trophins at the expected time of puberty and may be regarded as indefinitely
delayed adolescence Indeed examples of the condition have been obsenved
1 men over 60 years of age

Sumulatory therapy with gonadotrophins 15 indicated Optimal treat
ment consists of admimstering 1000 1 U of chononic gonadotrophin intra
muscufarly twice daily More consentent and equally effective 1s the mtra
rmuscular mjection of 5000 1 U of aqueous chonome gonadotrophun three
times weekly (38) Since choronic gonadotrophins ate derved from human
pregnancy unine antthormones are not formed Thus the serum of patierts
who hase recerved as much as 1 § mullion umts over 2 three year penod dd
not show antigonadotrophic agents (39) Rest penods of at [east six months
are provided after maturation 1s well advanced usually 1n 6 to 18 mwonths
Duning the rest petiods the patient s condition may regress remain station
ary or maturation may progress The latter result 1s common Treatment
11 some unknown manner appears to stmulate the ptmtary gland with the
result that ly and {urther treatment be
comes unnecessary

Adult hypogonadism secondary to priuntary faslure —Extensive observa
t1ons by McCullagh Gold & McKendry (40) reveal that piwtary fesionsare
often foltowed by disappearance of gonadotrophins from the unse and 2
reversal of testicutar morphology to a nearly preadolescent state The Ley
dig cell fallure may be corrected by ad ron of ch gonadat
pluns Correction of the pitustary mvolvement by removal of the tumor Mmay
fead to correction of both the germnal and hormonal defects of the testes

Se y testicular farlure 1n paraplegia —Lesions of the spral cord may
sesult 1n loss of potentia nfertihty and gy necomastia [Cooper & Hoen 4
Horne Paull & Munro (42 43]) The testicular btopsy generally reveals
atrophic changes 1n the germinal elements The level of the spinal cord 1
volvement appears to have some bearing upon the degree of testicular faifure
according to Bors (44)

Male anfertihity —With the advent of the techmque of testicular biopsy
1t has been possible to recognze and clasaify the vanous testscular and 1€
Jated defects which are encountered 1n men who are mfertile {Charny (1 3)
Summons & Smffen (45) Engle (4) Nelson (25)] Thus in otherwise sexually
normal men whose seminal specimens are lacking in sperm (azoosperma) ¥t
has been possible to recognze four tvpes of testicular defects (a) normal of
essentially normal spermatogenesss fin these cases 1t can be shown that the
efferent ducts are occluded or absent this condition was observed in 22 of

119 men whose semnal specimens lacked sperm (25)) {b) germunal cefl
arrest {this condity

on observed 1n 27 of 119 cases 15 one in which spermato-
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genesis fails to progress beyond one of the immature stages usually the
prmary spermatocyte) and (c) generalized pertubular fibrosts (24 of 119
cases) and germinal cell aplasia (46 of 119 cases) which have been discussed
under the heading of the Serlols cell only syndromes

Infertile men whose seminal specimens contamn less than the usual nor
mal numbers of sperm {more than 60 mullion per ml} or i which unusual
numbers of abnormally formed sperm are found are hikely to have testes in
which the following c can be d (a)d of sper

with hing of forms the most common defect {ob
served 1n 152 of 378 men w1th oligosperma and/or unusually high percent
ages of abnormal sperm {25)] (b) incomplete germunal cell arrest similar to
the condition of germinal cell arrest 1n azoospernic men but involving less
of the spermatogenic elements (74 of 378 cases) (¢} regional pentubular
fbro 15 stoular to this d m men but less ext:
of 378 cases) (d) germmnal cell atrophy or hypoplasia due to failure of sper
matogonia to maintain a normal production of germ cells (30 of 378 cases)
and () abnormal chromosomal and mutotic activity of germ cells (64 of 378
cases)

In the azoospermuc group men mth normal testicular morphology may
be restored to fertihty by of the ob d efferent
ducts (2) No treatment can be offered men with germinal cell aplasia and
probably the same 1s true of most 1f not all men with generalized pentubular
fibrosis (However n the latter case see p 186 ) In azoospermic men with
germunal cell arrest and in oligospermuc men with the varous ty pes of defects
which have been noted the outlook 1s more hopeful according to recent ob
servations although 1t 15 unhkely that the spermatogemc activity of the
testes can be improved 1n all instances by the methods available at the pres
ent time There ts reason to suspect that in many men the germ cells are
constitutionally defective particularly m the cases of germinal cel arrest
and abnormal chromosomal and mitotic patterns [Engle (46} Nelson (25)]
In these groups 1t 15 unlikely that present methods will achieve success i
the majority of cases

However correlation of the findings of testicular biopsies and gonado
trophin assays has led to two suggestions for the hormonal treatment of de
fective spermatogenesis These should be adopted only after the patient has
been studsed th hly and various
1nated or d as d by Hotchkss (2)

In cases of ol d with lar prctures of premature
sloughing of germ cells and relatively mild disorgamization Heller (47) has
indicated that the use of gonadotrophin may improve spermatogenesis
Other condstions which may respond to such treatment are germunal cell
arrest (but see p 182) i men with azoospermia and oligospermia and 1n
cases of germinal cell atrophy or hypoplasia It should be noted that in these
cases the uninary levels of gonadotrophn are low or normal

In men whose defects are d to be severe d.

causes of infertshity elim
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tion of the spermatogenic process and premature sloughing of germ cells or
severe but not complete pertubular fibrosis admimstration of testosterone
appears to offer encouraging results (50) It will be noted that 1n the e men
the uninary levels of gonadotrophins are usually elevated

Gonadotrophin therapy 1s complicated by the formation of antthormones
Maddock (48) has demonstrated that antithormone formation occurs about
six weeks after imtiating pitwitary gonadotrophin therapy Jungek ¢t o
(49) further clanfied the situation by finding that the antthormones to exog
enously admrmstered prtuitary hormone 1n the form of extracts of pituitary
glands acted against the patient s own pitmtary gonadotrophism wath the
result that the testes became atrophic and sperm counts fell below pretreat
ment levels The use of pregnant mare serum (PMS) gonadotrophia while
limited to six weeks of useful when given tarly 1a doses of
1000 IU daily because of antihormone formation 15 advocated because no
effect agarnst the patient s own gonadotrophins eccurs Sperm counts cot
tinue to nise for some months after treatment when PMS s discontmued (47)

The effect of ad 25 mg of propionate datly for
60 to 90 days 1s to decrease spermatogenesis imtially (usually to zero activ
1ty) accelerate peritubular fibrosis and to cause disappearance of Leydig
cells Remarkable recovery begins about six months after discontinuing
treatment and 1s complete 18 months afterwards At this ime testicular Ins
tology 1s frequently 1ndistinguishable from normal and sperm production 15
normal as reported by Heller and co workers (50 51) Ths rather extraor
dinary observation which has no entirely satisfactory explanation has
been confirmed by several workers (52) who have applied the procedure 12
patients with oligospermea

CRYPTORCHIDISM

byect has been

Probably the most comprehensive recent review of this su!
f undescended

wntten by Bishop (53) He ponts out that the incidence of )
testes 1s 10 per cent 1t birth 2 per cent at puberty and 0 2 per cent it adult
Ife Thus spontaneous descent does occur in the vast majonty of indivrduals
who are cryptorchid at birth and because of this fact many pedxatncm)l;ls
and urologists prefer to withhold medical or surgrcal intervention until the
early puberal years have been attamed This policy of watchful waiting
would be indicated if 1t could be assured that the undescended testis does not
suffer during 12 to 15 years of exposure to elevated temperatures as had been
more or less tacitly assumed by many people However 1f damage does occur
during this peniod of retention  the testes of a considerable number of mdale:
may undergo changes which interfere with fertility n later hfe Indee 3
note of warning 1 this regard was sounded by Cooper (54) who reporte]
that the undescended testis does undergo damage duning the prepubef?s
period This observation was confirmed recently by Nelson (55) on the batsd
of obsersations on both rat and human testes However 1t should be note
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that the decline 1n the number of germinal cells 1n undescended testes may be
due frequently to congemtal inferionty of such gonads rather than to the
effects of elevated temperature

‘The question as to the relative value 1n the treatment of cryptorchidism
of surgical proced and end d h and/for
h d hin) has d controversial Frequently too httle
regard has been given to the position of the undescended testes and the nature
of the factors which promote or interfere with their descent Wells & State
(56 57) have analyzed this subject as has Bishop (53) Further confusion
exists because of the lack of sufficrent attention to the eventual success of
the procedures Many surgeons have regarded the index of success to be
placement of the testis in the scrotum although considerable trauma to the
testis and the blood vessels may have ensued duning surgical mamipulation
(58) The only true index of success should of course be demonstrated fertil
1ty Hansen (59) has carried out the type of study which must be done before
one 1s 1n a position to evaluate both the methods of treatment and the age at
which treatment should be instituted In a study of 73 men who had been
treated for und ded testes by orchud y and 42 unil: Ily cryptor
chid men who had received no treatment Hansen came to the conclusion
that very few testes which were placed 1n the scrotum by surgical procedures

duced mn numbers to permut fertiity In this and
1n a second paper (60) Hansen decries the use of surgery until treatment with
chorionic gonadotrophun has been given an adequate tnal He also makes a
plea for extenstve follow up studies and with these points Bishop concurs
Such follow up studies for medical as well as surgical procedures 1n cry ptor
chidism have been neglected Those which seem to have been made except
for that of Hansen have esther not been continued for a sufficiently long
peniod of time after treatment or have not been sufficiently enitical to offer
satisfactory mformation [hafka (61) Lapinetal (62)]

In evaluating the results of treatment of the undescended testis 1t should
be borne 1n mind that ectopia of the testis may be n many cases only one
evidence of 1ts defective development and that poor fertility followtng any
form of treatment may be expected This 1dea was expressed first by John
Hunter 1n 1839 and has been emphasized by others more recently (55) The
relatively frequent observation that eryptorchidism occurs 1n brothers
[Bnmblecombe (63)} lends support to this point of view

For many years 1t has been rather generelly assumed that the unde
scended testis secretes normal quantities of androgemic hormone and that
the Leydig cells undergo hyperplasia as the serumfercus tubules atrophy
[Moore (64)] However Hanes & Hooker (65) Nelson (66) and Pace &
Cabot (67) have presented evidence to the contrary Recently Engberg (68)
has made a study of the hormone excretion of cryptotchid men and he re
ports that androgen excretion 1s decreased the estrogen output remains es

sentlal;y the same as in normal men and the excretion of gonadotrophin 15 1n
crease
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PUBESCENCE IN THE MALE
Some of the disorders which relate to disturbances of puberty have been

discussed 1n early sections of this review (puberal semimferous tubules fait
f +oud,

ure prep 1 hy dotrophtc
Several significant contnbutions have been made to subjects relating to the
phenomena and the normal imuts of male put and to the

of normal and disturbed puberty Among them are papers by Schonfeld (67
70 71) and Greulich e al (72) on questions involving normal varations i
growth and sexual maturation during puberty and adolescence and the man
agement of that period and summarnes by Hurxthal (73) and Wilkins (74)
of the types of hy ] which are d during the usual period
of puberty

Murps Orcrrris

The importance of mumps orchitis as a causatise factor in male stesility
probably has been exaggerated In the vanous studies which have been made
on fertile males in recent years very few cases have been encountered 1
which a history of the disease could be elicited It has been estimated that
only 3 per cent of all cases of mumps develop bilateral mumps orchitis
[Wesselhoeft (7S)] and that the incrdence of sterility due to mumps orchrtis1s
11n 175000 However the subject has received recent attention and two
interesting papers have appeared on the histopathology of the disease (Gall
(76) Charny (77)]) These papers were based on biopsy tissue secured dunng
the early and subsequent stages of the infection and showed the presence of
early transient edema followed quickly by inflammatory cell infiltration, de
struction of germ cells and peritubular fibrosis Most 1f notall of the tubules
which are affected by the process are so seriously damaged as to render re
covery impossible From these studies 1t would seem probable that the prac
tice of incising the testicular capsule would be of httle value after the first
day of the disease The surgical treatment of mumps orchtis has been 1¢
viewed recently by Nixon & Lewis (78) Rambor (79) has discussed the use
of convalescent serum 1n the treatment and prophylaus of the disease and
Savran (80) has described the use of estrogenic hormone It 1s somewhat df
ficult to explain the manner in which the latter treatment protects the testiS
from orchitis since estrogens have been shown on many occasions to cause
testicular damage due to inhibition of piturtary gonadotrophins Perhaps the
mechanism of protection depends upon the removal of the stimulatory action
of the gonadotrophins during the acute pertod of the disease Itis generally
agreed that mumps orchitis 1n children does not lead to sterility Temporary
nhibition of the pituitary gonadotrophins by the admimstration of estrogen
would 1 effect tend to return the testis to its perpuberal status Further
studies on the use of estrogens and the mechamsm whereby protection 13

afforded are necessary
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‘TESTICULAR TUMORS

Numerous papers relating to various aspects of neoplasms of the testis
have appeared 1n recent years but the subject has continued to present a2
generally confused state This stems prncrpally from the lack of agreement
on classification of the tumors and on the interpretation and sigmficance of
assays for gonadotrophic hormone in the unne of patients with testicular
tumors

Probably the most comprehensive paper and one which should provide
a basis for clanify ing the confusing 1ssues of classification and tumor relation
ships 15 that of Friedman & Moore (81) They reviewed 922 cases of testicu
lar tumors presented a reasonable and relatively stmple scheme of classifica
tion and suggested a basis for the interpretation of the origin and relation
ship of these neoplasms Others who have reviewed fairly large series of
cases are Lewis (82) 250 cases helby & Stenstrom (83) 100 cases and Nesbit
& Lynn (84) 80 cases A perusal of these and other symilar but less extenstve
sertes will impress the reader with the generally chaotic state of the subject
Perhaps one of the most disturbing observations 1s the frequency with which
metastatic growths reveal distinct morphological differences from the ty pe of
tumors suggested by the pathological report on the primary growths How
ever as vartous authors have empha 1zed a pnmary growth may show quite
different conditions 1n 1ts various areas and unless many blocks are sectioned
the complett picture cannot be obtained Furthermore 1f Fiedman & Moare
are correct in their interpretation of the etwlogy of testicular tumors the
tumor cell bemng a very primitive element possesses the potentiality for
differentiating into other types of the generally recognized testicular tumors
This 18 speesfically true of the embryonal carcinomatous cell which may
differentiate into the syncytial and Langhans cells of the chorioepitheliomata
or nto the adult tissues of the teratomata The so called seminomas (prob
ably better termed dysgerminomas) on the other hand probably do not
possess this capacity for differentiation and the finding of chorionic elements
w their metastases may be taken to indicate the unrecogmized presence of
such elements or of embry onal carcinoma 1n the pnimary growths Indeed
as Friedman & Moore (81) and Twombly (85) have shown these mixed tu
mors do occur 1n the same testis

The status of assays of urine for gonadotrophic hormone 1s equally unsat
ssfactory although most of the existing confusion seems to be unnecessary
and due primarily to a lack of understanding of the nature of the hormones
which are present 1n men with testicular tumors When Ferguson (36) pub
hished tus findings on the amount of gonadotrophin excreted 1 patients wath

vanous !)'pes of testicular tumors and the effect of treatment upon the levels
of 1t was lly behieved that not only could the ty pe
of tumor be dlaxnosed but also that the prognosis of individual cases might
be determined by use of the method However the results obtamed by many
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PUBESCENCE IN THE MALE

Some of the disorders which relate to disturbances of puberty have been
discussed 1n early sections of this review {puberal seminiferous tubules fail
ure prepuberal functional castration hy pogonadotrophic eunuchoidism)
Several significant contributions have been made to subjects relating to the
phenomena and the normal linuts of male pub eand to the gement
of normal and disturbed puberty Among them are papers by Schonfeld (69
70 71) and Greulich et ! (72) on questions involving normal vanations m
grow th and sexual maturation during puberty and adolescence and the nan
agement of that period and summaries by Hurxthal (73) and Wilkins (74)
of the typesof hy 1| whichare d during the usual peniod
of puberty

Munes OrcriTis

The importance of mumps orchitis s a causative factor 1n male stenihty
probably has been exaggerated In the various studies which have been made
on infertile males 1n recent years very few cases have been encountered 19
which a history of the disease could be elicited It has been estimated that
only 3 per cent of all cases of mumps develop bilateral mumps orchitis
[Wesselhoeft (75)] and that the incidence of sterility due to mumps orchitis s
11 175000 However the subject has received recent attention and two
n papers have appeared on the histopathology of the disease [Gall
(76) Charny (77)] These papers were based on biopsy tissue secured dunfg
the early and subsequent stages of the infection and showed the presence ot
early transient edema followed quickly by inflammatory cell infiltration de
struction of germ cells and peritubular fibrosis Most 1f not all of the tubules
which are affected by the process are so seriously damaged as to render 7€
covery 1mpossible From these studies 1t would seem probable that the prac
tice of tncising the testicular capsule would be of fittle value after the first
day of the disease The surgical treatment of mumps orchitis has been 1€
viewed recently by Nixon & Lewss (78) Rambor (79) has discussed the use
of convalescent serum in the treatment and prophylaxs of the disease a0d
Savran (80) has described the use of estrogenic hormone It 1s somewhat dif
ficult to explatn the manner i1 which the latter treatment protects the test1s
from orchitis since estrogens have been shown on many occastons to cause
testicular damage due to inhibition of pitutary gonadotrophins Perhaps the
mechanism of protection depends upon the removal of the strmulatory actiont
of the gonadotrophins during the acute period of the disease Itis generally
agreed that mumps orchitis i children does not lead to stenlity Temporary
inhibrtion of the prturtary gonadotrophins by the admimstration of estrogen
would 10 effect tend to return the testis to its perpuberal status Further
studtes on the use of estrogens and the mechamsm whereby protection 13

afforded are necessary
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called Sertoli cell tumors These are very rare indeed 1t1s uncertain that the
latter type actually occurs in man and some of the tumors identified as
betng of interstitial cell origin may have been incorrectly diagnosed

Melicow and co workers {95) reviewed the cases reported in the liter
ature through 1947 and found 36 cases of interstitial cell tumors nime of them
1 children To this list they added a case of their own which occurred n a
53 year old boy Four other tumors which probably are interstitial cell
adenomas have been reported more recently one each in boys by James &
Shupe (96) and Sanborn (97) and two tn adult men by Reiners & Horn (98)

The phystologic effects of interstitial cell tumors are most evident when
they occur 1n prepuberal boys 1n whom they induce precocious growth and
sexnal maturation In adult men there 1s kittle evidence of endocrine dis
turbance except for the 1 of gy Only five of
the tumors appear to have been malignant

The difficulty which has been encountered 1n classifying tumors which
appear to have ansen from 1nterstitial cells stems largely from the frequent
resemblance of the tumor cells to cells of the adrenal cortex As a result sus
picion arises that at least some of these tumors develop from aberrant adrenal
cells Forexample two cases reported recently were classified as being of such
ongn [Ostergaard (99) Cohen (100)] This 1s understandable since as Wil
lans (74) has recorded 12 cases of adrenal tumors which were associated
with gynecomastia have been observed Furthermore the proumty of gon
ads and adrenal cortex during development provides a reasonable basis for
presuming that dislocations of primitive adrenal cells to the gonads may oc
cur However cogmizance should be taken of the fact that young Leydig cells
tesemble the zona reticulans cells of the adrenal more closely than they do
the usual concept of a Leydig cell

The interesting suggestion that the Sertoh cell forms tumors which are
femimzing through the production of estrogemic hormone was made by
Huggins & Moulder (101) as a result of a study on ferunized male dogs
Such tumors have not been identified with certamty m man although
Teilum (102) has reported a case which he believes to be of Sertol cell onngin
Tellum 1n other papers developed the 1dea that the Sertoh cells produce
estrogen (103) and that the tumor reported by him 1s homologous with cer
tain granulosa cell tumors (104) For this group of tumors he proposed the
term androblastoma tubulare poides  Lewis & Stockard (105) have re
cently reported a tumor in a 68 year-old man which they believe to be similar

to Teillum s case although the morphological similanty cannot be detected
from the h h

The feature of their case
was the observation that although the excretion of estrogen was recorded as
not having d amounts of diol were found The

only other cases of testicular tumor 11 which the excretion of pregnanediol
seems to have been noted were two men with chononepitheltoma (85 111)
The 1dea that the Sertoh cells not only give rise to tumors which produce
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workers were so divergent that i recent years fess and less attention has been
pard to the study of gonadotrophins as either a diagnostic or a prognostic
measure Most of these observers have failed apparently to take ito ac
count certain fundamental facts concerning the nature of the gonadotrophic
hormjoncs and have followed Ferguson s original assumption that only one
D! h dotrophin occurred 1n the urine of men with
testrcular tumors This assumption has persisted 1n many quarters although
as long ago as 1933 Hamburger (87) showed that such urines contaned not
only chortonic gonadotrophin but also 2 pitmtary gonadotrophin (FSH)
and he has d bed d for clearly di these hormones
(88) Thus he has reported that men with tumors ustally classified as sem
momas and adult teratomas frequently excrete pitustary FSH although
1 cases ch dotrophin also may be found These may be

nstances of mixed tumors On the other hand chortonepitheliomas and em
bryonal carcinomas are associated with the excretion of chorionic gonado-
trophin This latter hormone 1s produced by chortontc elements (Langhans
cells) or their presumed precursors the more pnmitive embryonal carcinoma
cells while prituitary FSH 1s supposed by Hamburger to be produced m ex
cesstve amounts by the patient s pituitary when the leston mterferes with the
androgen production of the testis and/or following removal of the testis with
1ts lesion In a separate paper Hamburger & Godtfredsen (89) reported that
the androgen production of men with seminomas 1s reduced to the level of
castrates Although they do not umformly support all of Hamburger s mter
pretations Twombly (85) Vermooten & Hettler (90) Sorba (91) and L2
queur (92) are 1n substantial agreement with bis thests It would seem advis
able for anyone attempting hormonal assays 1n men with testicular tumors to
familiarize himself with the distinctions between pituitary and choriontc
gonadotrophins

It now appears to have been clearly shown that an undescended testis 15
much more hikely to be the site of a testicular tumor than a scrotal testis
[Bishop {53) Lewss (82) Gilbert & Hamilton (93)] Although estrmates vary
1t would appear that about 11 per cent of all testicular tumors arise 1n unt
descended testes and that the correlation of tumor and faulty descent 1s2p
proximately 48 times greater than would be expected on the basts of chance
association The most common type of neoplasm appears to be the semtnoma
and according to Gilbert (94) and Lews (82) orchidopexy does not improve
the chances of an undescended testis to escape neoplastic 1nvolvement This
observation might argue for the surgical removal of all undescended testes
except for the fact that even 1n such testes the mcrdence of cancer 1s fela
tively low The observation does emphastze the pomnt which was made 1man
carlier section (p 187) regarding the posstbility that many undescended
testes are congemtally defective organs

Recent observations on two types of testicular tumor which usually are
gn deserve mention These are the interstitral cell tumors and the so

bent
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{116 117) Hibbs (118) Jacobs (119) Platt et ol (120)] are 1n substantial
agreement Approumately 10 per cent of the prisoners developed gyneco
mastia the majonity after institution of an improved nutntional status
Here asin the gynecomastia associated with hepatic cirrhosts and other dis
eases which provoke a state of poor nutrition 1t 1s believed that damage to
the liver occurs to the extent that it interferes with its capacity to conjugate
or destroy estrogens As a consequence larger amounts of free estrogen are

[ab) thy ble tissue of the breast Coodley & Molte
(121) studied the excretion of estrin 1 a cirrhotic and found that as thenu
tritional status and the condition of the iver improved the excretion of both
free and total estrogen was reduced indicating increased destruction of es
trogen by the liver

Seven cases of gynecomastia 1n paraplegic men were reported by Cooper
& Hoen (122) The testes of these men were said to be within low normal
himuts 1n size but no biopsies were obtained nor were hormone assays made
On the other hand Bors and co workers (123) reported that of 34 paraplegic
men only three showed normal testicular histology Unnary 17 ketosteroid
levels were normal gonadotrophin levels were low 1n 25 of the 29 tested
and estrogen levels were high 1n 30 of the 34 patients Although these authors
made no mentton of gynecomastia in their patients 1t would seem likely that
they may have provided the answer for the presence of gynecomastia tn the
patients of Cooper & Hoen Cooper ¢t al (124) described gy necomastia 1n
two patients with disease of the spmat cord (a 21 year old man with atypical
Friedreich s ataviz and a 45 year old man with syringomyelta) In the first
case the testes were atrophic Hormone studies showed low unnary levels
for 17 ketosterads and gonadotrophms and low normal levels of estrogen
In consideration of the findings 1n these cases and of related observations it
other types of lesions of the spinal cord these authors are snclined to favor
the 1dea that g and hy d occur danily to lesions
of the cord

Although an explanation which will account for the various instances of
gyhecomastia cannot be provided at this time enough evidence 1s at hand to
indicate the intimate participation of estrogemic hormone However as a
consideration of the evidence will show some other factor or factors must
bemvolved Itis possible that the recent demonstration by Lyons (125) that
prolactin plays an 1mportant role 1n the growth of the hreast and that pla
cental tissue 1s a rich source of that hormone will provide us with a better
basts for unds ding the of g

PROSTATE
Prosratic HypERTROPHY

Thus condrtion 1s common 10 men past the age of 60 faccording to Heckel
(126) 55 per cent and to Carroll {127) 35 per cent] Although surgical re
section contimues to be the treatment of choice for benign hypertrophy of the
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estrogen {and perhaps progesterone) but also produce estrogen under normal
circumstances ss intriguing but would appear to require more direct evidence
than has been offered At the present time it 1s possible to make an equally
attractive case for the Leydig cell

GYNECOMASTIA

harsner (106) has provided a recent comprehensive paper on the subject
of hypertrophy and hyperplasia of the male breast based on the study of
army | and 1ncluding a d of 1 hormonal znd
disease factors He states that the incidence of gynecomastia 1n the groups
under constderation was 16 per 100 000 men

As Jung & Shalton (107) have shown growth of the breast 1s an mtegral
part of the puberal process 1n boys as well as girls Usually 1t 1s transient but
n some otherwise normal boys this puberal gynecomastia 1s retatned The
frequency of unusual breast development 15 even more common tn some ty pes
of hypogonadism (8 11 21) where 1t tends to persist The admunsteation of
testosterone 1n eunuchs has been noted by McCullagh & Rosmuller (108) to be
followed by transient gynecomastia As Nathanson (109) has indicated 2
form of gy necomastia 1s encountered 1n old men and furthermore thisepoch
of hife as well as that of puberty 1s one during which changes 1n the levels of
androgen and estrogen occur

Gynecomastia has been observed frequently 1n men with testicular tu
mors particularly those which contain or are beleved to contain chortomc
syncy tial elements [Gilbert (110)] The latter are considered to be the cells
which produce estrogen in the normal placenta and 1t 1s probable that they
also produce estrogen when they occur 1n testicular cancer Gynecomastia has
also been observed 1n men with interstitial cell tumors and was seen 1n the
cases of Ostergaard (99) Teilum (102) and Lew1s & Stockard (105) Unusual
growth of the male breast occurs 1n cases of chorionepithelioma which anse
extragenitally [Laipply & Shipley (111) Caes & Cragg (112)] In such cases
the high levels of estrogen stimulate breast growth whle the testes usually
show atrophy and hyalimzation of the tubules and interstitial cell hyper
plasia The latter effect 15 due to the large amounts of chonome gonado
trophin which 15 produced by the tumor and 1ts metastases The reviewers
(113) have had occaston to see three of these cases 1n each of which the prt
mary site was the anterior mediastinum Of particular interest was the oc
currence of such a tumor 1n an 11 year ofd boy He underwent a pertod of
rapud growth and sexual maturation before death due to pulmonary metas
tases Gynecomastia was present and the testes although small showed
wadespread interstitial cell hy perplasia

Numerous papers have appeared on the subject of gynecomastia 1n men
with disturbed nutritional states These include accounts of gvnecomastia in
wen v ith hepatic errrhoss [Llovd & Williams (114)  Mithoefer & Bean 115}
and various discussions of the occurrence of breast hypertrophy 1 soldiers
who had been confined 1n pnson camps The vanous reports [Salter et af
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Brendler (133) noted that some pattents with extensive metastases who failed
to gain relief with estrogens did show chnieal improvement when treated
with androgente hormone This observation remuniscent of the observations
1n carcinoma of the breast emphasizes the need for more detailed studies on
the entire subject of the effects of h upon boll m
relation to the growth of cancer cells
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prostate gland pubhcations suggesting the use of androgens or estrogens and
of castration have continued 10 appear These procedures are considered by
Farman (128) Carzolf (127) and Hecke! (126) Although uninary symptoms
may be rehieved m some cases by either androgens or estrogens the rehef1s
only temporary and the size of the enlarged gland 1s not matenalty affected
The rationale of treatment with these hormones ss based upon antmal studies
in which 1t has been shown that androgens will induce prostatic enlargement
and athers in which estrogen has 1n some animals caused hy perplasia of cer
tamm prostatic elements These studies are not readily adapted to hyper
trophy of the human prostate since the latter does not 1avahve the same histo
logic alterations nhuch are seen 1o the studies on ansmals However the at
tractive theory that prostatic hypertrophy 1s a consequence of dssturbed
androgen estrogen ratios has served as a basss for therapeutic vse of one or
the other of these substances On the other hand there 1s better agreement
on the benefictal effects of esther androgens or estrogens in the treatment of
prostatitis and Heckel (126) advocates the use of estrogen in cases of pre
mature ejacylation and hematosperma

Prostatsc Cancez

Although the fundamental studhes of Huggns and his colleagues (129}
on the effects of castration on prostatsc cancer have continued to recene
widespread application n the treatment of that disease there appear tobave
beent no important advances 1n the subgect duning the past few years Opron
has remasned divided upon the relative efficacy of surgecal castration and
physiological castration by treatment with estrogenic substances upon the
order 1n which the two procedures should be employed vpon the extent in
whieh primary and sccondary growths are effected and upon the doses of
estrogen (usually diethy Istiibestrol} which should be admimstered {Heckel
{126) Huggins (129) Herger & Sauer (130) Flocks (131)]

1n general terms 1t may be said that ether surgical or physiological cas
tration wall result sn the smprovement of most patients with cascssoma of
the prostate In some cases the combenation of castration and treatment
with diethy stilbestrol 1n series prossdes for profongation of the imtal relief
The most common and lasting benefit which has been observed 1s rehef of
pam ard generally smproved pin sical condstson  Decrease in size of the anig
1nal tumos and 1ts metastases are frequently noted but for only a relatuvely
short time 1n the majority of cases Although :mprovement may persist from
a few months to more than five years cures cannot be expeeted  Flocks {131)
recommends doses of dieths fsulbestrol up to several hundred milfigrams
darly 10 cases where metastatic bone patn remains sntractable to the usual f
to 5 mg doses and heindicates that this treatment appears to relieve the pam
although not the enlargement of the breasts which undergo By pertro;;hy
duting treatment with estrogens Although Huggrns (332) has reported that

d i strikingly the growth of prostatic cances
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DISEASES OF THE NERVOUS SYSTEM!

By J M NIELSEN =
Unmversity of Southern Coliforma Medscal School Los Angeles
General Hospital Los Angeles Californsa

POLYNEURITIS AND NEURONITIS

Duning 1949 to 1950 a revolutionary new understanding of the chemical
mechamsm of polyneunts has crystalized from the onginal work Of Peters
it the devel of BAL (23 d panol) used to
counteract lewistte poisoning Hughes (1) has given 2n excellent summary
of the reasoning and work of Peters which has led to the concept that nearly
all if not all polyneunt:s 1s an enzyme disease

Peters found that convulsions 1n cases of th d
resulted from a break down of the pyruvate oxidase system which mnecluded
thiamne The diseased enzyme in such deficiency was shown to be thiamine
pyrophosphate linked wath a sultur contaming proteir 1t was also shown
that this enzyme which was essential to phystological activity of neurons
could be mactivated not only on the carbohydrate side through lack of thia
mne but could be powsoned separately on the protern side especally by
1odoacetic and Thiamine was therefore one essentsal to healthy neurons
but not the only one This sumple fact explains why 1t 1s useless to contisue
wrth enormous doses of thiamine when the patient with polyneuntis does
not respond

Peters next observed that 1odoacetic acid the hnown poison for the pro
tein motety of the enzyme was a nuld epithehal vesicant and he noted that
1t had the vesicant factor 1n common with lewrstte an arsenic-containing
poison By further expernmentation he then showed that lewisite acted
through 1ts arsenic and that the mechanism was based on 1ts avidity for the
sulfhydryl (SH) radical of the protein morety of the pyruvate-oudase en
zyme system He instituted a search for a sulfur containing compound
which would compete with the protein for the available arsenic The dithiol
2 3-dimercaptopropanol commonly called BAL for Bntish Anti Lewisite
was found to be most eflective It has now been given the USP name of
dimercaprol 1ts formula 1s

CHSH
basu
tnon
Through much excellent chinical and biochemcal expenmentation 1t

was gradually discovered that gold lead cadmmum mercury and heavy
metals 1n general caused pol by the same mech: as did arsenrc

* This revien covers approuimately the period from April 1949 to June 1950
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Further evidence of stmilanty 15 found 1n Wolinetz & Dessevedavy s case
of succe sful micotmc aad treatment of a porphync syndrome (7) It 1s
probable that vitamin By will also be of benefit

The net result of all this work 1s the imphcation that toxms affecting
motor neurons act to cause paralysis through poisomng of the neuronal
cellular enzyme systems The sensory neurons are probably not affected in
the same way as motor neurons as 1s evidenced by total lack of response of
sensory polyneuntis to BAL and their extreme refractoriness to thiamine
and nicotimic acid The next year can be expected to reveal further progress

INTEGRATION WITHIN THE SPINAL CORD AND CRORDOTOMY

When Shernngton s classic work on the integration withmn the spinal
cords of dogs was reported the general neurological professton felt that the
application of such knowledge to the human being was impossible A dog
with severed cervical spinal cord would scratch an srntated spot on the
shoulder with a hind foot How could the hind leg know where to scratch
and how was 1t gwided even 1f 1t knew ? Now the results of surgery for par
kmsontan tremor and for athetosis by section of tracts 1n the spinal cord
call for a re evaluation of the old question Ebin (11) Putnam & Herz
(12) Ohver (13) and others have made sections which 20 years ago would

have been per lestons yet the patients
though weak are able to walk about
In general this type of chord 1s called py ds but 1t 1s

agreed by all that more than the pyramdal tracts are severed Ebmn has even
sectioned both nght and Ielt pyramdal tracts for bilateral tremor and the
patients were not These d d facts must
cause us to modify our former concepts There must be many shunts both
centnfugally and centnpetally within the spinal cord The pyramdal tracts
are not the only motor pathway from the brain orin the cord and the tracts
conveying sense of touch must be not only diffuse but capable of roundabout
pathways as they ascend This 1s a fertile field for further study as there are
many unhnown factors While the tremor of parkinsomsm 1s relieved the
ngidity 1s not and assoctated automatic moyements are not restored by the
operations

MULTIPLE SCLEROSIS

The Association for Research in Nervous and Mental Disease met m
New York 1n December 1948 and the papers presented appeared in print
10 1950 (76) One feature of this work stands out clearly It 1s necessary to
distinguish between etiology and mechamsms The great majonty of the
papers in the sy concern th Ives with the 't by which
the etiology produces 1ts pathol anatomy and 1ts symptoms
The treatment so far available is designed to prevent the mechantsm and
1n no way attacks the pnmary etiology

Geographic distrsbution —Limburg (14) made a study of the geographic
distnbution of multiple sclerosis and estimated 1ts prevalence 1 the United
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but that in some mstances BAL was not pracucal Tt would cause lesd to
disappear from the circufaton But not from the body It would umte with
cadmium to form 4 substance more towe than cadmuum tself On the other
hand 1t would save hves 1n cases of mercunal porsoning and would alleviate
the sy mptoms of gold poisoning

On the g that pot of unk ongin might also re
spond to BAL MNuelsen instigated Furmansia o study its effect on such
cases Furmansks (73) found 1t curative or benefictal 1n 3 small senes of tases
He was then asked to try it on cases of neuronstis and agan found 1t bene
ficzal While further work was besng done 1n that field Hughes (1) suggested
that the hypothesis of 2 brochemical lesion  might be extended from poly
neuntis to snclude the possibihty of Jesions by heavy metals w systems
other than the pyravate oudase system

That BAL is ot the entire answer to polynenntis and neuronttis is
indicated by Nielsea (2) who reported on LO cases of the Gumllaun Barré
syndrome of polyneunts with facial diplegta  of nrewromitis wath atbum:
no cytologic dissoation i the spinal flid and other neuronttides In some
cases the syndrome was onfy temporaniy rehieved 10 others not refieved at
all When the syndrome was due to diphtheria benefit was obtained but
when due to diabetes BAL was of no R & Rothschald (3}
in discussing polyneuntie with facal diplegia suggest that the albumino
cytologic dissoctation found sn the Guillan Barre syndrome depends on
constnetion of the nerve roots by the meninges and not on the etwologic
agent
Stearns {4) has presented a survey of the pathology etiology and
chinseal matenal under d such ay poly peuront
15 or Guiltain Barré syndrome It s ¢lear that the last pamed syndromess
purely descrptive and not any more speafic i sts field than are Mémere s
syndrome and Landry s paralysiain thesrs The Guillata Bareé syndrome bas
been known to result from anti rabies vaccme [D Ingsanm & Fontenefle
()} fromanf ding to pemciilin therapy {Morandin (6)] porphy
na {Wolmetz & Dessevedavy {7)} and probably gold poisoning [Stefamm &
Montanan (8)) The pathology has been vanously reposted by Laruelle &
Reumont (9) and by Scheinker (10) Schenker m 10 cases found 3 pro
nounced and widespread sweling of the nerve fibers of the spinal cord roots
and tracts and of the cramal and penpheral nerves

1t has been evident for some time that there must be a commen factor
10 the modus operands among thiamine deficiency pellagra SH radicat i

ta with BAL and porphyna The well
known poly wath invol of balbar ) and vel
fibers 1a porphyna bles poltomyehts and pol The ity

1o hght m cases of congemtal porphyna resembles the sensnty of pella
grnines Moreover cases of Landrys paralysss bave shown porphyna
bvious 1miphcation 15 that cases of porphync pelyneantis should now

he o
’kxz'e treated with BAL experimentaly Hughes (74) has toed 1t with gogd‘:e
sults 10 one case of pell pol, with ty to hght

[
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5 There 15 not the remotest reason for considering multiple sclerosis a psychogenic
disease The most that can be said 15 that emotional factors may be of importance 1n
provoking attacks or in abetting regression

Mackay (29) concludes his studies on the familial occurrence of multiple
sclerosis with the following

‘The following theory 15 consistent with our present information

() Fhere 1s a familial haft or bilsty to multiple
sclerosss This possibly 1and 13 subchimcal and
per st madequate to produce the disease (b) There 1s a second nonfarmlial probably
exogenaus cause or group of causes which toevole thed pecially

when the first or constitutronal factor 1s already present

Again with regard to mechanisms Grain & Jahsman (23) found abnor
mahtics of perpheral circulation 1n a high percentage of cases of multiple
sclerosis the most charactenstic abnormahity being spasm of the penipheral
capiilanes and artenoles They believe however that the pnme importance
of angiospasm 1n the etiology of multiple sclerosts has not been established
1ts occcurrence 1s merely a useful diagnostic sign

Teschner (27) studied the effects of injunies and illnesses on the course
of multiple sclerosts These are frequently matters of great medicolegal
importance His conclusions are as follows

(1) A severe trauma to the head or spmal column may aggravate the course of
multiple sclerosis (2) Infections especially of the throat and stnuses and pregnancy
and partunition may have a similar effect (3) Associated ilinesses other than infec
tions have no effect on the course of multiple sclerosis (4) Operative procedures by
themselves have no effect on the course of multiple sclerosts but when the operatnve
procedure 15 to be perfe d under general 15 to
spwnal anesthesia (3) Pregnancy and parturition may aggravate the course of youl
tiple sclerosis (6) Abnormal mental states have no effect upon the organic neurological
picture of multrple sclerosis but an aggravation of the latter may have an adverse
effect on the abnormal mental state (7) There 1s no particular mental disorder char
actenstic of multiple sclerosis (8) In view of the great frequency of spontaneous
remissions and exacerbations 1n multiple sclerosis 1t may 1n some cases be impossible
to state with reasonable certainty whether an exacerbation following infection rojury

an: or some 1liness 1s actually the result of any
of these conditions or whether 1t 15 a fortustous imaident that would probably occur
in normal distribution curves for a large group of patients with any other type of
chronic progressive iliness

Tillman (28) studied the effect of pregnancy The well known tendency
of pregnancy to cause exacerbation of multiple scleromis exther dunng or
alter was h and the of th abortion and manage
ment of pregnancy discussed There 13 no general rule but each case should
be handled on its own ments State laws determine what 13 to be done 1n
many instances and do not allow the physician to use his judgment

Pathology of multsple sclerosis —The age long discussion concermng the
question of whether muluple sclerosis 1s primanly mfectious and therefore
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States The luced fact emerges that the disease orcurs 3 colder chmatey 1
greater degree than 1t does 1n warmer chimates A map of the United States
shows that where deaths of multiple sclerosis were greater than 12 per
100000 the distri} was rep d by 2 h [ fime mudway be
tneen the Gulf of Mexico and Canada with the northern hatf ta the group
of farger number of deaths This fact fias previously been found 1n Europe
and 1t 18 stnking in ltaly 1n that m the northern mountamous region there
a higher death rate 1s found than sn the southem section Tamburg found
that there 53 no peculianty of distribution 1 multsple sclerosis among sev
face occupation or population densty The median duration for fatal
cases 3s about 37 years There are therefore sbout 50000 persons 1 the
United States suffering with the disease at any one time

Etiology ~—The etiology of muttiple sclerosis remains unsolved but these
are certawn indicrtrons which lead one to suspect an infectious etiology
However Reese {15) summanzes as follows “T'he clntcian has only meager
support for an infectious discase process ;n M 5 There are nowhere ept
demics of M S recorded There 13 no febole temperature no perspiration
no leucocytosis no inereased sedsmentation rate 1n the aserage case  Reese
also states that modern mediane 15 pot considenng one causatnve etologic
agent in & disease alone but relates wtansic or extansc factors to the total
reactive defense mabshization of a tast

AMechanams —The papers of Reese (15) Baker (16} Ahvord & Steveason
(17) Kabat ef of {18} Swank & Bessey (19) Bnckuer & Simons (20}
Alexander et 6l (21) Tucker et ol (22) Gramn & Jahsman (23} Sperry &
Waelsch (24) Finley (25) Gnoker ¢ o] {26) Keschoer (27) and Tiflman
(28) are essentsally all concerned with the mechanisms since the etiology 15
untknown There 18 an analogy to this procedure 1 the extensive expenments
now gong on with adrenocorticotrophie hormone (ACTH) and cortisone
The beneficial effect of these drugs 1 nearly every tondstion where benefit
15 obtained appears to be on the mechamsm and nat on the enology We are
unfostunately situated w very much the same way with multiple sclezons

Brckner & Simons (20} conclude their study on emotional stress in Cases
of multipfe sclerosis as follows

1 A study has been made of the records of 50 cases of multiple sclerosts 1z 3
search for distinct chntcal evidence @s to whether emotional factors may preopuate
atracks of the diseasa 2 Chirucal evadence although not scientifically final dos sug
gest an affirmative answer Difficulties are mherent 1n the evaluation of the e\xdenﬁ;
in many cases and certamty ts difficult 1o achieve 3 Sometimes the tme xntb:’hva
between the occurrence of the emotional event and the development of the pa‘bD;
Jogica) neurological process isvery short these wstances suppork the assump:;n u:d
physiological factors hinked with the emotional episodes may set off the patl r(,gand
mechamsm In other cases the tume intervat s so lang that other (physi!ial o
chemical) processes such as anorewia ur gastrosntestnal dhsturbances sr¢ 1) E‘tymt
cceur these rather than the emotional process ntself must be thought ror ads::rcr:u;m
v frmnton 4 e s s sty s 3

tw e SiTess af

S:'ff;‘m":cﬂ?eﬁ :ﬂp patients with muluple sclerons to averd stress and tension

rrant dowg
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shown that gamma globulin has the ability to precspitate colloidal solutions and that
albumin protects such solutions from precipitation

A technique for the ely of specifi b 1 pratein
fractions has been developed by habat and his associates By this method an ab
normally high gamma globulin content was demonstrated in 80 per cent of 81 cases
of multeple sclerosss In 22 cases the results obtamed by habats method are com
pared with those of Lange using his recent modification of the colloidal gold test and
with the conventional colloidal gold test Abnormalitses were demonstrated by Kabat s
method 1n 91 per cent by Lange s test in 71 per cent and by the conventional col
loidat gold test tn 33 per cent of these 22 fluds

Storch et al (36) studied 1n detarl five tests and concluded as follows

1 The schedule of five obligatory tests including appearance total and differen
tial cell count total protein determmnation the quantitative collowdal gold reaction
and quantitative complement fixation tests 1n both blood and spinal fluid 1s helpful
m differential diagnosis of multiple sclerosis 2 The most important of these are the
collodal gold reaction and the complement fixation tests 3 The current modifica
tions of the gold test or substitutes for 1t are of Little or no value i differential diag
nosis 4 The quantitative gold reaction as performed in the Division of Laboratories
and Research of the New York State Department of Health 1s of considerable value
1 the diagnosis of multiple sclerosis 5 The syndrome highly suggestive but not
spectfic for muluple sclerosts 1s a elear flurd with normal or slightly elevated mono-
nuclear count a normal or moderately elevated total protein concentration (usually
less than 75 mgm per cent) a type D {or CD) gold curve and negative complement
fixation reactions both n blood and spinal flind 6 It 1s probable that deviations from
this formula reflect the predonunant pathologic process at the time of puncture
7 Determmation of the ratio of gamma globuln to albunun in the cerebrospmnal flud
would also appear to be quite helpful 1n differential diagnosis of multiple sclerosts
However 1t 1s felt that the quantitative gold reaction can be performed with greater
speed and accuracy especially now that the difficulties encountered 1n the original
techmic have been eliminated Nesther test 13 specific

Carter et al (37) studied 1n detail the course of multiple sclerosis as
determined by necropsy proven cases and arnved at the following summary

1 The chincal findings 1n 46 autopsied cases of multiple sclerosis are reported
‘There were 24 males and 22 females 1n this series In the total cases and i the males
the age of onset occurred m two peaks the first m the decade between the ages of
20 and 30 and the second between 35 to 45 In females the peak was between 15 and
30 2 The most frequent mtaal symptoms were those of weakness visual disturbance
tremor and ataxia and paresthesiae Speech difficulties 2nd urmary and rectal dif
ficulties occurred late 1n the course of the disease Forty eight per cent of the cases
began with one symptom and 52 per cent with more than one symptom 3 The fol
lowing were the most common physical findings  Ocular manifestations (100 per cent)
alterations 1n the deep reflexes (98 per cent) superficial reflex loss (96 per cent) ataxia
(93 per cent) abnormal reflexes (91 per cent) alterations 1n muscle tone (85 per cent)
umpairment of vibration sense (85 per cent) loss of position sense (78 per cent)
changes 1 optic nerve (78 per cent) abnormal movements (67 per cent) and mental
changes (61 per cent) 4 Unusual features 1n this series were the high ncidence of
muscular atrophy (48 per cent) pain (42 per cent) cluding 9 per cent with factal
pain and superficial sensory levels (33 per cent) 5 Leg weahness diplopia visual
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pemvascular or pnmanly degensrative 1s 2nsuesed by 2ummerman & Metsky
{30) 1n a manner contrary to the more recent reports They say

More frequently than otherise the plaques of multipls selerosts w.ere not related
toblood vessel distribution Mo evidence was found to mdicate that vascular oclusian
or thrombosis was the underly iy facter ta plague formation

The rel tup of the o d lomy eltides to muftiple sclerosis
was discussed and the conclusion yeached that these conditions are not the sams dis
e2se entity

Symptoms and ssgns —Rucker (31} agun presented a good paper on the
sheathing of the retinal vewns 1n multsple sclerosis The sheathing which he
discussed 15 anay from the optie disks and without vistble cause and when
so found 1t 1s usually indicative of multiple sclerosss He concludes however
that it does not shed hight on the disease

Savitsky & Rangell (32} 1z a paper on the oeular findings of muftple
sclerosis conclude as folions

1 Two hundred and sixty four vesifed cases of multiple sclerosts are analyzed
from the pont of view of ccutar findings 2 The impertance of ruling out concomitant
disease 1s emphanzed Erght of 30 cases had other comeidental organte disease of the
nervous ssstem 3 The frequency of supranuciear ocufar palsies and thew probable
relation to the posterior longrtadinal bundle ss noted 4 Homonymous hemunopsi
and ssolared fourth nperve paralyses are rare in muluple sclerosis 5 True Ayl
Robertsan pupils are seen 1 mulsple sclerosts ¢ Complete blindness though rare 15
occasiohally encountered

Bender & Wetnstem (33} wade a speciat study of the median fongitudinal
fasciculus because of its frequent mvolvement tn multiple sclerosts Under
experimental conditsons they found this structure not to be concerned with
head and body movements comugate deviation of the eyes or with kd
closure
Jasper ¢z af (34) studied the electroencephalogtam m maluple sclerosis
He found that 90 per cent of the patiznts shaned distinct abnermaliss
duning the acute stage The sbrarmalities were chiefly tn the form of slow
waves Dunng the subacute or chronic stage the electroencephalogram gaie
ne parucular help in dizgnosis |

Lak ry fndings & Merntt (33) restened thi
fund findings tn 2 618 cases from the Iterature and 250 from the New York
Neurologreat Instatute and M, Hospatal but they limted these studies
10 changes 16 cell count and proten and posve collowdal reactions Thar
conclustons are as follons

While the presence of an elevated celf count seems to be chitracterstic of the nme
of an exacerbation of muthple sclerows here 15 no cheas evidence that any of the
other noted abnormalities are related to the clinicat course of the disease Some degzee
of correlation has been reported between the seventy of the chmacal picture and the
rmal cerebrospmal flud findings

tnat flusd protem have demonstrated that
a3 been further

presence of abno
Electrophoretic studses of the cerebrosp
the gamma globulin fraction s elevated s multiple sclecosts It b
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trauma itself cannot cause 1t but may apparently awaken a disease process already
potentially existent

As for the Symptom Composite indicative of Multiple Sclerosis 1t was the
opimion of the Commussion that the several neuron systems of the neuraws may be
mvolved orin 1n sucha way as to produce a great
variety and oftena k displ; ny of
indicative of a multiplicity of central lestons not attributable to some infectton or
njury warrants the duagnosis of Multiple Sclerosis

Triad of Charcot Charcot s triad of symptoms noted by early observers namely
nystagmus intention tremor and scanning speech should not be held as a sympto-
matic combination necessary to the diagnosis of Multiple Sclerosis Earlier concepts
of the disease were based on fully developed chromc cases in which the trad was
almost 1nvanably present This triad does not appear 1n many cases 1n the 1nitial
stages of the disease and 15 often absent durtng 1ts entire course!

Frequency and Incdence Multiple Sclerosis 1s by no means so infrequent 1n this
country as has been held by many authornities There seem to be good reasons for
believing that it 13 among the most common of organic diseases of the nervous system

Onset and Course Many of the symptoms 1n the early stages of Multiple Sclerosis
are 5o shight and so transitory as to make Little impresston on the patient s recollec
tion These symptoms often subsiding without trace may occur later and progres
sively evolve nto a fully developed chinical picture of the disease Remissions of this
Lund at the onset are believed to be common and probably occur 1n the majonty of
cases In certain instances the onset instead of occurning insidiously may occur as
an acute full with the of at the ntensity

The Commussion wishes to call especial attention to the early fleeting disturbances
such as impairment of vision ocular paraly es and weakness of one or more of the
extremities

Rem: sions frequently occur so that the suspicion of hysteria arises

Uotor Symptoms Multiple Sclerosts usually mamifests 1tself as weakness or stiff
ness in one or both lower extremities gradually culmmnating mn a spastic paralysis
‘The motor disorder may manifest rtself 1n the form of bulbar cerebellar or hemiplegic
disturbances The type of motor defect in the vast majonty of cases results from upper
motor neuron 1nvolvement In some cases however paralysis of the lower motor
neuron variety has been observed due to the extension of the plaque into the ventral
gray cofumns of the cord The deep reflexes are uniformly increased {90 of cases)
Loss of abdomnal reflexes (83 7%) 1s also of great frequency

General Somatsc Sensory Symptems These occur tn shightly more than one half of
the cases They are usually patchy 1n distribution but objectrvely of the type ref
erable to posterior columa disturbance or they may produce defects in algesic and
thermic sensibility with varying types of dysesthesia

Cramal Nerie Disorders Nystagmus wath or without ocular palstes and diplopia

the most n f cranial nerve mnerva
tion while temporal pallor of the disc with has a very high
1 eramal nerve to Friesner the depends upon

some lesion 1n the mechamsm associating the vestibular with the oculo-motor ap
paratus The importance of nystagmus as a symptom i the diagnosis of Multsple
Sclerosis stands unassailed Temporal pallor 1s one of the most valuable diagnostic
21gns since 1t 1s found r practically no other nervous disease The rarity of blindness
and also the relative nfrequency of swelling of the discs are diagnostic features of
value 10 the differential diagnosis (Holden) Concentric contraction of the visual fields
18 looked upon with scepticism while much dragnostic emphasts 1s placed wpon the
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acuity and 1 were the P that remitted most fre
quently Inittal manifestations were more likely to remyt than those which occurred
late 1n the course of the disease A single 1nitial symptom was more lhely to remit
than was an mitial complex of symptoms 6 While other series gave a lugh percentage
of climeal types m ouwr series this was true in the late stage of the disease n only 15
per cent Division 1nto chnical types early in the course of the disease ts of some Prog
nostic value Cases that can be early classified as mived type had a short course
whereas the course was prolonged in those cases who were classified as a spinal type
7 The average duration of Life was 13 years The shortest duration of hfe was 8 weeks
while the longest was 64 years Forty per cent of our cases died within the frst ten
years and 66 per cent died within fifteen years The duration of the disease was only
slightly affected by the age of the patient at the trme of the onset of symptoms The
later the onset of the disease however the less was the loss of normal expected years
of life Mental deterioration and sensory loss indicating a transverse lesion of the
spnal cord indicated 2 poor prognosis An onset with diplopia or weakness was often
associated with a prolonged course 8 In 37 per cent of the cases a diagnosis other
than multiple sclerosis was entertatned by one or more examiners These included
neurosyphilis spinal cord tumor and diffuse sclerosis Two cases were subjected to
lamusectomy 9 Infections were the cause of death 1 70 per cent of the cases the
respiratory tract being involved most often Urinary nfections were uncommon 2s a
cause of death Two cases had a tumor of the brain

Treatment —The treatment of multiple sclerosis has been and 1s uasatis
factory There 1s no attack as yet on the etiologic agent which s unknown
The various methods dealing with the mechamsms such as those suggested
by Putnam (38) Langworthy (39) Lazarte (40) and Braceland & Giffin
(41) are based on il and i} No one claims a cure
arrest or remisston 1s the best anyone can expect at present The re education
of muscular systems rematning to the patient offers some help

Conclusions arrwed at by the Commussion of the Research Association i
Nervous and Mental Disease 1921 —

For the next chapter 1n the development of our knowledge of Multiple Sclerosts we
have herewith the conclusions arrrved at by the Commussion of the Research Asso-
ciation following the meeting of the Association for Research in Nervous and Mental
Disease m 1921 and with the additional facts and theories bearing on the Symptom
Complex of Multiple Scleross [Timme (42)]

1 The age of persons suffering from Multiple Sclerosis ranges chiefly front tweaty
to forty but may occur as early as the tenth or as late as the sixtieth year 2 Males
are more frequently attacked than females m the ratio of 32 Multiple Sclerosis
makes up about 1 to 2% of the organic diseases of the nervous system ncludimg
those due to syphilis 3 The duration of the disease varies from less than a year to
‘more than thirty years 4 It occurs 1 persons shilled 1n manual work more often than
1n ordinary laborers or 1 bram workers 5 In the United States 1t seems to occur
more 12 the region of the Great Lakes while in Europe 1t prevails more i the North
ern parts than 1 Italy or about the Mediterranean Sea 6 It 1s not a familial disease
and 1s not inherted—with rare exceptions—but n the ancestry there 1s often evidence
of a neuropathic stock 7 Acute infections may immediately precede the disease 1
about 10 to 1295—and 1t occurs no more {requently 1n persons who have had the usual
children s diseases than in those who have not had them 8 It 1s not caused bv
syphilis 9 Ina small percentage of cases 1t appears to be exated by trauma but




NERLOQUS SYSTEM 209

The work of Teague 1n searching for a especially a has
yielded a negative result n spite of the findmngs of European observers 1n this regard
The Commussion thought that a negative result while not so valuable as a positive
one rtheless in view of the histols 1 character of the ! process must
1nduce a continuous appreciation of the finding of reicroorganisms in this disease

This concludes the findings of the Commussion from the 1921 meeting of the
Assoctation for Research in Nervous and Mental Disease Let us hope that further
hight may be forthcoming at our present meeting

Syaproumes oF TRe Herntatep Cervicat Disks

When a few years ago 1t was discovered that cervical intervertebral
disks can hermate as do disks in the lumbar region 1t was thought that
cervical hermiation was a ranty In the last year more and more herniated
disks have been found 1n the cervical region Moreover 1t has been found that
no single syndrome 1s charactensstic but rather that a hermated cervical
disk can simulate a great many classtcal syndromes

The syndrome of amyotrophic lateral sclerosis has come into promi
nence Here it should be pointed out that amyotrophic lateral sclerosts 1s not
a syndrome but a highly speaific disease a vanety of progressive spunal
muscular atrophy It 1s entirely wrong to report  three cases of amyotroplic
lateral sclerowis due to focal lestons of the cord In amyotrophic lateral
sclerosiy there are no sensory symptoms or signs as the disease 1tself 13
purely motor—a degeneration of the anterior horn cells in the cervical region
of the cord plus a degeneration of the upper motor neuron due to death of
the motor cells of the cortex Yet a number of cases have been reported 1n
which superficially the disease was simulated by focal cervical lesions 1n
cluding hermated disks

Bucy (43 44) 1n two papers has rendered a considerable service in call
g attention to the danger of allowing patients with an operable cervical
disk leston to go on to with a & of a chrome [3
disease such as amyotrophic lateral sclerosis primary lateral sclerosis or
multiple sclerosis In his experience the disk which protrudes 1n the midlme
1s the most common while a lateral protrusion ssmulating a Brown Sequard
syndrome 1s less common Den Hartog Jager & Moffie (45) add to the list
of Bucy the syndrome of subacute combined degeneration of the spinal
cord Elwidge & L1 (46) 1 a smilar vein give an additional hist of conditions
simulated namely tumor of the spinal cord angina pectons synngomyelia
and synngobulbia They found 1n one case wavolvement of the trigenunal
nerve through involvement of the projection fibers mn the cervical cord to
and from the descending root of the fifth cramal nerve To this list can be
added h pachy cervicalis hypertrophica
and p 1 as erroneous d: made when a protruded
cervical disk was the actual lesion Raney et al (47) have described headache
caused by a hermated disk and relief of 1t by traction

Alpers & Farmer (48) call attention to the long established syndrome of
damage to the cervical spinal cord and simulation of amyotrophic Jateral
sclerosts through the use of the pneumatic dnll They favor vasomotor
tafluences as the mechanism et 1t 1s quite probable that the tension of the
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lacunar losses of visual acuity especially 1n central and circumcenteal scotomata

The facial hypoglossal and glossopharyngeal nerves appear to be less frequently
wnvolved than the optic and ocular nerves but must be regarded as among the cranial
nerves showing definite proclivaty to smpairment by the pathological process The
defects in the cranial nerves are most commonly nuclear but may be in internuclear
or sipernuclear connections

Aental Symploms ‘The Commussion concluded that there 13 no particular psychic
disorder charactenstic of Multiple Sclerosis The formation of patches m the bram
does not lead to the development of any of the well recognized forms of psychosis
The euphoria may be associated with the disease but 1s not as charactersstic a feature
hereas for example 1n general paresis The absence of mental detenioration even where
well defined pathols changes are r ble 1n the cerebral b here seems
to emphasize the ability of the central nervous system to adjust itself or even with
stand serious disorganizing influences

Sympathetsc System and the Endocrines The Commussion finds that there 1s no
evidence of involvement of the sympathetic nervous system or of the glands of 1
ternal secretion This immumity seems to be due to the automatiaty which the seg
mental mechanism of the spial cord 1s capable of assumting 1n relation to the visceral
functions when cut off from the higher mfluences Disturbances however n the con
trol of bladder and rectum frequently occur although little 1s known of the exact

h d: these d.

Serology and Bactersology Based on the studies of the cerebrospinal flurd and blood
n Multiple Sclerosis there 15 nothing to indicate that a deviation from the normal
hemal composition 13 traceable to this disease and nothing pathognomonic of the
process of Multiple Sclerosis 1s to be determined by an examination of the spmal flud
However tn 50% of the cases a paretic collodal gold curve was preseat 16% showed
the luetic type of curve and 1 279 the curve was negative The Commussion con
cluded that the spinal flud while 1t may not be normal contams nothing pathog
nomonic of Multiple Sclerosis

In considering the results of the investigations 1n the effort to wsulate the active
etiologicat factor producing Multiple Sclerosis the Commission concludes that at
present (1921) there1sno ble evid: that the tive factor has been
isolated Further development of this problem 1s to be carried on during ensuing
years
Conclustons Concerming the Pathology of Mullsple Sclerosss The papers presented
and the respective discussions brought into prominence three questions First
1s the pathological process 1n Multiple Sclerosis of an inflammatory or of 2 degenera
tive nature? Secondly 1s Multiple Sclerosis 1n the latest stages a sequel of an acute
inflammatory process? Lastly 1s the disease due to a microorganmism?

The concluston reached by Hassm from his careful study of a number of cases of
well developed Multtple Sclerosis was that the process 1s conclusively degenerative
and due to some unknown toxin—probably endotoxen Spiller on the contrary o0
exception to this view that the process 1s pnmanly degenerative and showed spec:i
mens of cases that showed y change The Ct foun:
1t extremely difficult to decide conclusively between these two divergent views Suc:
a decision would rest upon two premises First Does there really exist a chinical an
pathological entity such as acute Multiple Sclerosis? And secondly Is 1t certarn that
the cases reported 1n the Literature under this diagnosis are not cases of encephalitie
or lues? Are there therefore two types of Muluple Sclerosis—the one commel;w:
cute mflammatory process and later showing a degenerative character fro
research and 1nvestigation will be able to come upon 2 satisfac

as an a
outset? Only further
tory concluston
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s1x cases for report 1n which there were signs of birth injury although the
chitdren were born at term and without artificial aid All of this harmomzes
with the now generally accepted concept that damage to the brain 1s a very
common result of birth even normal bicth The findings were (a) micro
cephaly with polygyna and subduyral ®) hemorrhage
1n the night ventncle (¢} underdevelopment of the brain with polygyna and
severe destruction of the cortex (d) traumatic malacia i the panetal lobe
on both sides (¢) microcephaly with mucrogyna and (f) hemorrhage over
nght and left herusphere and at the base of the brain The pathogenests of
these changes 1s discussed The microgyria is held to be the result of ijury
and not congenttal The alterations 1n the cortex are often seen to be spread
much farther over the hemispheres than the area of the local injury Com
pression of the head by utenne contractions may cause a shift of the mtra
cramal contents and rupture of the small veins Disturbances 1n circulation
may follow traumatic alterations 1n the imnervation of the walls of the blood
vessels

Scholz (52) takes up the pathogenetic interpretatton of complex histo
pathological pictures found 1n cerebral affections which he says neces
sitates a more precise knouledge of the elementary Iesmns produced by the
chief physio pathols 1e
edema and plasma mfiltration An attempt 18 made to define the pathogenet
1c significance of tissue changes produced by anoxerma and by edema due
to putely circulatory disturbances of the hemato encephalic barnier In this
paper he deals with the histological side of the problem it will be followed
by another in which the hical aspects 1in with the vul
nerability of different tissues wall be discussed

Shght anoxemia of nerve tissue causes disseminated necrosis of the cells
leading to the typical lesion of blanching (Spielmeyer) while the nerve
fibers show a much higher resistance The later stages of this necrosts are
described and 1t 1s shown that the degeneration of interstitial tissue ts also
due chiefly to the anoxemia The edema associated with these airculatory dis
turbances produces only secondary changes In edema independent of anoxe
mic phenomena on the other hand the nerve cells are found to be highly
resistant while the fibers soon show changes both in the gray and white
matter Ind dently of this the 1 the gray matter
whereas the microgha does not react unul later Even where there are
exudates rich 1n albumin the nerve cells change only slowly As the albumin
content increases however tissue exchanges are impeded and the life of
the cell becomes difficult cellular lesions are then produced by secondary
anoverma The vanous pictures produced by exudates according to their
albumin contents are described and attention 1s drawn to their resemblance
to certan well l:nown histopathological pictures The sigmificance of these

15 m with serous inflammations ghal
reactions i certasn forms of b and the d of gho
mesenchymal reactions 1n Wermcke s polioencephalitis 1n Wilson s disease
and 1n certain These

are also of importance for
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cervical muscles especiatly the oft repeated severe tensions and vibration
n such cases may cause a hermation of cervical disks Many of the erroneons
diagnoses referved to above are made 1n the chromic rather than in the acute
stages of the damaged dishs

Because of these dusclopments any case which appears with symptoms
and signs of spastirty of the lower hmbs with or without signs of involve
ment of the upper hmbs and with or without sensory symptoms mu t be
studied thoroughly for a cervical disk Jesion This study includes roentgenog
raphy plan and with ethyl :odophenylundecylate (Pantopaque) flun o
scapic of the ethyl rodophenylundecyiate as 1t moves through
the cervical canal and spinal flmd exarmnation and dynamics in detail
1t has even been shown that electromyography may give information when
cervical motor roots are involved

The occurrence of nystagmus from high cervical disk lesions has been
observed though apparently not reported It 1s one sign whch leads the
untrained to the certainty that a lesion above the foramen magnum must be
present and hence that multsple sclerosic 18 present

A pont demonstrated by Kaplan & Kennedy (74) several years agois of
1mportance 1n the study of spinal fluid dynamics m cases of rmdline protru
sions of disks Whle the flow of spinal fitad 18 normal with the neck extended
1t may be entirely bloched when the neck 15 sharply flexed Finally ali tess
may faif to show a disk because of 1ts vanable posinon and vet a protruswn
ma3 be shown at operation

TREATMENT OF ACLTE CEREBRAL TRROMBGSIS ARD FMBOLISY

Unti the year 1949 acute cerebrat thrombosis and embolism were much
1gnored hecause treatment was ineflective De Talats (49) then reported
that acute cerebral thromboss 1f treated withm a few hours by biock of the

psil 1 stelfate il with g would often be relieved The
stellate ganghon located at the first dorsal vertebra ends vasomotor
fibers to the cerebral blood vessels and ean be blocked through a spinal needle
introduced nto 1ts ammediate vimty by 10 ¢¢ of 2 per cent procane solu
tion If the block 1s successful the ipsitateral upper eyelid droops nthis
one half hour usually 1n 10 minutes

Amves & Perry (50) took up the work and treated a farge number of
patents with moderately good results They pomnt out that the term throm
bosis 15 not quite correct because when a thrombus has actually formed httle
can be accomplished The injection must be made within six hours to be
really effective The surpnsing bnding was discovered acerdentatly that even
when the wrong side was blocked benefit wa« obtained as though symp2
thetic fibers were partly crossed

ASPHYXIA AND THE BRAIN

Brouwer (51} takes up the subject of cerebral asphymia particularly a:
hirth After pointing out that asphyxa tends to occur following birth tra;lmu
n which artifictal aid 15 gven and after premature birth Brouwer selec
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their presence by suppression of cortical activety just as well as 1f not better
than by signs of wntation A subdural hematoma by its pressure on the
cortex prevents the EEG formation and a subcortical lesion does the same
from within Even 1n such lesions however the EEG 1s by no means infallt
ble as occaswonally a cerebral herusphere completely devoid of 1ts blood
supply may give a normal EEG Indeed an anencephalic monster has
given an EEG which gave no indication of absence of the brain

Much has been developing 1n the field of clinical recogmition of epileptic
equvalents Winans (61) reports a case of paroxysmal cough and pamn
about the d which was und; d for a long tme An EEG
was then reported as showing generalyzed dysrhythmia with paroxysmal
6 to 7 per second activity suggestive of psychomotor type of epilepsy
On phenobarbrtal alone the patient made a complete recovery In another
case the patient complained of pain 1n the night upper quadrant spreading
into the night chest and lower abdomen The pains were sometimes associated
with nausea and vomiting The EEG agan showed psychomotor epilepsy
and on treatment with sedatives the patient went without further attacks
In the thurd case the patient complained of substernal pain rapid heart
action flushing and sweating comung n eptsodes of 15 minutes duration
The patient was extremely depressed for two days after each attach The
EEG showed psychomotor epilepsy and control was obtained with pheno
barbstal medication

Delay et al (62) also report finding epilepsy as the underlying condition
i pseudo schizophrema  atypical nervous attacks obsesstons compul
stons apparent d b: of ch bul and t
Cornil et al (63 64) 1n two papers bring forth evidence to show that petst mal
and grand mal are essentially the same disease By stimulation with intermit
tent light they have brought out the symptoms of grand mal 1n cases of
petrt mal and vice versa when previously only one form was present By
further applying this diagnostic method to the treatment by adding try

methadione to phenobarbital they have obtained better control of the
seizures

CEREBRAL ANGIOGRAPHY

Within the last year the science of cerebral angrography has made
enormous advances While at first 1ts use was directed toward the most
obviously fertile field that of detecting aneurysms and other vascular mal
formations 1ts use has now spread to diagnosis of tumors and other space
occupying lestons

Gradually from the open operation technique of exposing the carotid
artery or the vertebral artery the percutaneous method has gained ground
[Lima (65)] While considerable expenence 1s required to strke the vertebral
artery through the skin the carotid 1s found with relative ease The radio
opaque sub used 1s 10d et d solution (Drodrast
concentrated solution) or Thorotrast The earher fears that the radicactive
substance which of necessity 1s left 1n the body and settlesin the hver might
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the interpretauon of tertmn types of oid cicatnoal cerebral lestons Amyes
et al (33} find that tn acute anoxic states especially in Mummnating gas or
carbon dioxide asphvaa 1nfusion of 500 my of procane in 500 cc of normat
salme ’daﬂy for three days 1s of marked benefit 1n restonng the patient to
norma

TRAUMA AND PARKINSONISY
Pallas ¢ al (54) report on four cases of parkinsomsm folloning head

jurv and state that the synd {oll g ingury to the
head are due esther to direct lestons of the basal ganghia by penetratitg
wounds or o lesions caused by the cerebraf concussion They behiese that
those following hmb 1njunes are snduced by Iasting paanful reflexes whick
finally create mesodiencephahic lesions They also speal of the possibihity
of posttraumatic aggravation and disclosure of a mild or unrecogmazed
pre exsting parlunsoman syndrome due to trauma Clhincally there 15
progressive devel of 2 unl: 1 or even 1 hy pertonic state
often foltoned by tremor Ocular and vegerative symptoms are scarcely
found but pyramudal signs and sensory disturbances are frequent The
) 18 prog e ot slowly reg
Schachter (35) discusses the same problem and in genecal accepts the
same interpretation  He otes the case of a 39 year old man who was per
1 P d by park after a senous falt A stutter de
selaped as well 1t 1s the general opinion among neurologists that parksnson
35m 18 nat cansed by trauma alose but may be preciprtated by trauma The
injury should therefore be charged only with the precspreation and not the

complete cansation

ELECTROENCEPHALOGRAPHY

During the last year the electroencephalpgram (EEG) has advanced sn
certamn defimte disections Through extensive researches of Gibbs (56 54
the area of the external surface of the head whuch tepresents the mferar
portion of the temporal lobes has been determmned It 15 located about and
antenor to the ear and about the eve down as fat as the zygoma Ths and
the added fact that onfy the random spike represents a focal lesion have
led to the deter that 1 psych or psychic eptlepsy the lesion
15 10 the temparal lobe 1n a Targe number of cases Even miore (mportant 35
the surgical attack on this problem led by Penficid (58 59) and followed by
Bailey & Gibbs (60) In a considerable number of cases 1t has been shonn
that removal of the antertor three {or occasionally four) centtmeters of the
temporal lobe in question will rehieve the epilepsy The results have not been
umformly good but i patients disabled because of psycluc eptlepsy the
operation 18 worthwhile 1tis considered smportant 1o remave only the outer
portion of the cortex and to spare the amygdalmd uncus camplex because
1ts removal causes =evere psychic manifestations

Other advances 10 electroencephalography have been made It has been
o that tumors terebral softeung or subdural hematoma may betray

show
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mass of tortuous channels and simuses fed by a large corkscrew of artenies
and drained by greatly dilated veins (b) Most glioblastomas show mcreased
vasculanty at the margins of the tumor with sinuses 1rregular dilatations
and vascular loops withm the tumor (¢} Astrocytomas displace normal
vessels by an avascular area or an area having few fine umform straight
or shghtly curved vessels (d) Memngomas show usually vascular abror
mahties which give them a charactenstic appearance {The snow ball ap
pearance 1s normally found in the latter pact of a senes of prctures } Chavany
¢t al (69) pornt out the ad ges of hy over v 1 hy 1n
furmishing information about tumors It 1s thus seen that in the study of
an angiogram one looks first for displacement of normal vessels and second
for the vascular pattern of a tumor It 1s now possible to make a diagnosis
not only of the presence of a tumor but of its pathologic nature by the angio
graphic appearance

As ponted, out by the Raneys & Sanchez Perez (67) and as seen on a
number of occasions by the writer the time has now come when too great
a rehiance 1s sometimes placed on the angiogram When an angiogram 1s
perfarmed {or 2 suspected tumor one tway find an aneurysm which 1s entirely
mnocuous and quiescent The error has been made repeatedly of attaching
the aneurysm while 1ignoning 2 neoplasm which does not appear as promnent
ly 1n the films as does the aneurysm In one instance pam in the eye gave
cause for an anglogram which disclosed an aneurysm Operation for 1t caused
hemiplegta while the pain was shown to be due to glaucoma Failure to
visualize a given artery does not ly mean 1t is th d

Elvidge & Feindel (70) have surveyed the surgtcal treatment of certain
aneurysms of the antenor cerebral artery The value of angiography 1s
stressed not only 1n diagnosis but n planning the surgical approach Some
aneurysms can be chipped and excsed others trapped while still others
require ligation of the man artery They point out that rupture during
operation 1s a considerable hazard and that steps to combat the complication
and 1ts results should be taken 1n advance

A recent new ciagnostic method has been advanced by Gass et al (71}
of the Universtty of Mick namely hy This method re
quires constderable special equipment because motion pictures are taken of
fluoroscopic views as Thorotrast circulates through the bramn 1n 4 or 5 sec
The rapidity of the flow makes diagnosis difficult but by speeding up the
number of exposures to 60 or more per sec slow movies can be obtained
While the method 1s still subject to technical improvements 1t 1s already
highly fascinating and instructive Vascular anomahes aneurysms and
tumors can be seen as the substance rushes through the ves.els

Angiography has been impraved in still another manner by Ray Dun
bar & Dotter (75) who have used diodrast 1n outhmng the great venous
sinuses of the dura mater and even veins of the brain The medirm 15 njected
by means of a ureterat catheter 1nto the sinus usually the superor sagittal
sinus through a trephine opening It 15 however possible to pass a vemn
catheter from the cubital veins of the forearm up to the jugular bulb and
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give nise to trouble later have been largely dispelled as the years have elapsed
without report of resulting harm

While List has continued to work with oaly his marvellous skill and
clinical acumen Sanchez Perez (67) has perfected a senograph an mstru
ment which by the mere closing of a switch automatscally takes a seres of
radiographs of 6 exposures 1n 4 5 sec or 81n 6 sec As n the average case
the circulation through the brain accupies 4 Ssec  the 6 exposures are usually
sufficient The patient 1s placed on a table with the head resting on the sene
graph and the x ray hine tn read With the h plugged m
and connected hy a switch to the injecting synnge the senes 1s automatecally
started as the injection 1s made The thorotrast or diodrast replaces the blood
and does not mix withit a clear prcture of the vessels 1s thus obtained asthe
matenal flows through the ctrebraf vessels The first exposure shows the
beginning of an arterial picture which 1mproves with the second and thisd
exposures In the fourth evposure the vemns begin to show particularly
the veins entenng the supenor sagttal sinus In the fifth and sixth exposures
only the cortical veins the Galenic vesns and the venous sinuses appear

A first sertes 15 usually made to show the lateral views A second 1njection
can immediately be given to get anteropostenor views thus prowvidug 2
three d set of ph phs When the lesion 1s expected i the

fossa (cerebellum) or pital lobes the vertebral artery 1s injected

Lateral and anteroposterior views can be obtained Of necesstty, the matenal
goes 1nto the baslar artery which in turn dividing as 1t daes iato the two
posterior cerebral arteries sends one half into each posterior cerebral artery
A radiogram of the vessels of the ocapital lobes 1s thus obtained

Frankel (66) has studied a sertes of cases in which the clinical dizgno 15
was migraine for as few as 12 to as many as 50 years but 1n which cerebral
aneurysm was demonstrated by angiography or necropsy He believes that
1n such cases a change 1n character of the headache and/or the additon
of extraocular palsies to the syndrome should alert the chmaan to the de
velopment of an aneurysm or to the expansion of an already existing aneu
rysm
' The Raneys & Sanchez Perez (67) report on the application of angiog
raphy to ar both t and
They pomnt out that if the diodrast appears 1n the circulation of the hemt
sphere spsilateral to theamection such a finding 1s evadence of nsufficient
arcufation through the circle of Willis to reader feasible 2 trappag Opera
tion If the radio opaque substance 1s found 1n good quannty on the side
oppostte the mjection there 18 good evid of adeq
through the circle The authors alsa pomnt out the value of angiography 10
gwing an accurate measurement of cerebral blood flow In arteno\,encusl
commumcations the radio opaque substance passes out of the cerebral
arculation with extreme rapidity because of the short carcuit
Culbreth ef al (68) have reported on a study of 96 angiograms made
& of cerebral pl The ¢t of various tumors

io,,rg,og;aphxca“} are outlined as follows {8) Arteriovenous angromas show 2
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occastonally higher The medium then flows agamnst the current to outline
the venous sinuses By these techniques thrombosts of the lateral or superior
sagittal sinus can be d ated When a thrombus 1s d the
medium by passes the clot by entering the cerebral vems Under such ar
cumstances the larger cerebral veins are visuahzed

L and difficulttes of angrography —Techmeal difficulties are
encountered from several different angles First since angiography 1s fre
quently done careful screemng of the radiations from the x ray machine 1»
essential to protect the workers Lead covered gloves are cumbersome and
even prohibitive when the synnges and needles are being mampulated
Brass cones have been devised to shut out all scatter of the rays and this
measure may prove feasible

Difficulties of nterpretation anse from the occurrence of vascular anom
alies from evaluation of the significance of the findings 1n the overall
diagnosis and from undue emphasis The vascular pattern may be entrely
normal tn the presence of hydrocephalus or mere tncrease 1 intracransal
pressure Occlusion of a nonvisualized middle cerebral artery must not of
necesstty be concluded from 1ts farlure to fill as the radio opague substance
may merely not have entered the vessel Chusid e al (72) have seen tran
sient thrombosts following 1njection and several cases of permanent throm
bosis have been reported These are now very rare The antenor cerebral
arteries are poorly visualized unless an ant dic 1s given as a prelim
nary injection (papaverme) In attempting to visualize the basilar vessel
both posterior cerebral arteries of necessity appear the separate study of
each being lished only by modified posterior views

In spite of the hmutations many of which disappear with 1ncreased
expenence angrography has become almost a routine procedure m the study
of intracramal lestons and 1s essential to a complete evaluation of any such
case The seriograph at present the most perfect technical apparatus may
be replaced by rolling of films to obtain senal views as the medium passes
through the arculation Cinefluoroscopy will i all probability also be
improved to become entirely feasible The less well defined contrast 1s offset
by the actual visuahzation of the dynamucs since the flow of the current stself
15 seen
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occasionally higher The medium then flons agamnst the current to outhine
the venous sinuses By these techniques thrombosis of the lateral or supenor
sagittal sius can be d d When a th bus 15 d the
medium by passes the clot by entering the cerebral veins Under such ar
cumstances the larger cerebral veins are visualized

L and o itses of amgrography —Techmeal dificulties are
encountered from several different angles First ance angographs s fre
quently done careful sereening of the radiations from the x ray machine 1s
essenual to protect the workers Lead covered gloves are cumbersome and
even prolubitive when the svninges and needles are bewng mampulated
Brass cones have been devised to shut ont all scatter of the rays and ths
measure may prove feasible

Difficulies of interpretation anse from the occurrence of vascular anom
ahes from evaluatian of the sigmficance of the findings in the overalt
diagnosts and from undue emphasis The vascular pattern may be entirely
normal 1n the presence of hydrocephalus or mere increase in sntracyamal
pressure Occlusion of a nonvisualized middle cerebral artery must not of
necessity be concluded from 1ts fallure to fill as the radio-opaque substante
may merely not have entered the vesse! Chusid ef of (72) have seen tran
stent thrombosrs following tnjection and several cases of permanent throm
bosis have been reported These are now very rare The antenor cerebral
arterses are poorly fized unfess an dic 15 grven as a prehm
nary injection (papavenne) In attempting to visuahize the baslar sesset
both postenior cerebral arteries of necessity appear the separate study of
each being hished only by dified views

In spite of the humttations many of which disappear with ncreased
expertence angiography has become almost a routine procedure in the study
of tntractamal festons 1nd 18 essentiat to a coraplete evaluation of any such
case The serograph at present the most perfect technical apparatus may
be replaced by rolling of films to obtain senal views as the medium passes
through the arculation Cnefh opy will in all probability also
improved to become entirefy frasible The less well defined contrastis off et
by the actual visuahization of the dynamics since the flow of the current stself
15 secn
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PSYCHIATRY?

By Erica LINpEMANN
Haroard School of Public Health and Massachuselts General Hosptal
Boston Massachusetls

In the last few years and especially 1n the year 1950 psychiatry hasbeen
i a process of adapting to the overwhelming demand of the public for
services and to the need for a more sohd foundation upon a bastc social
sctence which would be equally as rehable as 1s physiology 1 relation to
internal medicine There has also been yreat emphasis on research par
ticularly since financral resources for research activities became available
through the Mental Health Act admstered by the National Institute of
Mental Health

Another process which might be called consohidation of past gains has
been gomng on as exemplified by the recent publications of the Group for
the Advancement of Psychiatry which are intended to clanfy psychiatric
concepts and make available to the profession and to the public essential in
formation 1n the field of psychiatry Since these reports are airculated among
the bers of the for d and cnticism and  there
fore express the considered opinion of 100 or more psychiatnists they can
be regarded as presenting the views of a fair section of the profession con
cerning such rmportant topics as  Psychiatrically Deviated Sex Offeaders

Basic Conceptsin Child Psychiatry and Revised Electro Shock Therapy

Report  Some sigmficant developments in specific fields may be summarized
as follows

Brav FuncTIoNs

The function of the cerebral cortex especially of the temporal lobe —Penfield
(1) has described with great care the electrocorticogram and the response to
electrical stimulation of the exposed cortex of epileptic patients who under
went surgery for the removal of tissue which was thought responsible for
the seizures Of special interest are the disturbances in speech which follow
stumulation of the frontal temporal and panetal areas in the dominant
hemtsphere adjacent to the speech areas His observations also lead to better

ding of the fi of the lobe After the temporal
cortex has been under the influence of epileptic discharges psychic mecha
nisms may be d by electrical 1 here Also hall

stmular to those expenienced spontaneously durning so called psychomotor at
tacks may be produced even fairly elaborate sequences of 1magery similar
to dream states It 1s also possible to produce perceptual sllusions by strmu
lating this area There may be found phenaomena such as the fading of voices

oo This review covers the period from the beginning of the year 1949 to October
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medical practice has opened a new field for psychatry because of the at

tendant mental changes observed after the admimstrationt of the substances
The findings concerming possible beneficial effects 1n mental disease allow no
conclusions at present Of very great sigmficance 1s the observation that indi

viduals who have a severe somatic symptom (for instance rheumatoid ar

thritis) and are relieved from the somatic distress may develop a psychotic
episode 1n the course of their improvement Whether this type of episode 1s
directly related to changes 1n central nervous system functtons or has to do
with the emotsonal disequilibrium produced by the sudden removal of symp

toms and the Joss of psychological defenses against overwhelming emotional
reactions 1s a question under considerable debate [Ludwig (5)]

PsycHosoMATIC DISORDERS

Life Stress and Bodily Disease  the proceedings of the December 1949
meeting of the Amerscan Association for Research in Nervous and Mental
Diseases (6) presents an impressive array of reports concermng a great
vanety of abnormalities of visceral functions observed 1n time relationship to
different forms of emotional strain There 15 consprcuous progression from
the older notions that a special kind of personahity might be found regularly
assomated with a special kind of somatic disease to the concept that un
specific weaknesses 1n the personality structure and a vanety of kinds of
stress may in combination be responsible for morbid alterations of visceral
functions The anecdotal account of individual hfe hustories has been supple
mented by detailed study of visceral functions tn expenimental sttuations
The more or less regular co occurrence of certain personality tratts and be
havior patterns with certain ty pes of 1llness 15 subjected to statistical treat

ment [Saslow (7)] The great of from ily sup
portive persons through death as a source of severe emotional stramn was
d d for ulcerative colitis [Lind (8)] Wolff (9)

who was responsible for the organization of the material concluded that the
best formulatson as of today would seem to be that certain visceral organs at
times of emotional stress participate 1n pnmitive defenstve or offensive reac
tions of the organism by the mobilization of fight or fight patterns when
mastery of a situation by integrated behavior becomes impossible There are
1n all probability many vanations in the chain of links between somatic dis
order and emotional strain

Cobb 1n his book Emotrons and Clinical Medicane (3) divides the type of
symptom formation which may ensue from emotional stress into six cate
gortes (a) bolic dysf 1e the devel of symp
toms (b) the use of certain easily lable ph reflex h
such as  hystencal vomiting  (c) the development of primitive protective
reaction patterns as formulated by Wolff and as illustrated by the hyperac
tive colon being mnvolved in  ejection and nddance as a reaction to a hostile
environment (d) visceral changes with anviety or excitement which as con
ditional reflex may become related to some tnyial signal 1n the environment
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momentary at of size and y of visualized objects and 1nap

propriate feelings of familianty and a sense of déd vu

The relatsanshsp of the brasn 10 visceral activsty and the naiure of emotional
respanses ~—~The snereasing interest i the temporal lobe and the adjacent
structures of the archicortex has been documented by Maclean (2) i a
review of Psychosomatic Disease and the Visceral Bran  His formufa
tions are based on the Papez theary of emotion which asserts ! that the
hypothalamus the anterior thalamic nucler the gyrus cinguh the hipgo
campus and their connections conststate a harmonmous mechanism which
may elaborate the functions of central emotion as well as partcipate 1m

1 exp Therh phalon towhich MacLean refersas the

wisceral brain  together with the orbitome«ia) surface of the frontal lobes
the anterior insula the temporal pole and the pynformamggdalod complex
are mutually related in their beanng on activty and i
behavior

Cobb (3) has eliborated this concept of the anatomical background of
emotional responses by a review of the present knowledge concermng the
comparative neurology 1n the mammahan series of the neocortex and the
archipallium and by a review of the expenmental facts concerming the dif
ferential responses of different ammal species to decortication expenments
which may produce erther sham rage in cats (carmvora) or placidity wn mos
keys The great plexity of the { and phy 1 processes
underlying { resp 15 paralleled by the difficufties 1n the psycho-
fogical field of 1dentifying 1u a clearcut manner a specific emotion or classify
Ing emotions givng proper regard to the subjective aspect the expressné
aspect and the feedback aspect of the effects of the emotions on the en
vironment

Selectie partral ablation of the frontal cortex ~A large team of workers has
systematically studied the effects of exaision of various areas of one of the
other frontal labes in the so called Greystone Expenment (4) Thisexpen
ment 1s a detailed and controlled study of topectomy 1n mental disorders
The large body of observations assessed concerned preoperative and P°5"
operative physical logical psychiatne psychol { and bioch
responses of a series of psy chotic patients as compared witha matched seres
of patients not undergoing surgery There were a large number of negativé
findings A battery of 67 psychologica) tests showed no intellectual damage
contnbutable to the operation The charactenstic and persistent change had
10 do with amaety and affective responses The mo t significant areas O (ar
as alteration of the psychoses went were Brodman 9 10 and 46 The best
chinteal success was obtained 1n patients who showed a hvely affective ¢
sponse before the op Once aff has occurred there
15 little response to the operation The madence of convulsive seizures Was

16 per cent

Hormonat Facrors
The introduction of adrenocorticotrophic hormane and of cortisone 1010



PSYCHIATRY 213

Human Relations published jointly by the Tavistock Clintc in London and
the Center for Group Dynamics ip Ann Arbor Michigan The Soctologscal
Revtew and The Amerscans Anthropologist
Developments 1n socal psychiatry have come to wnclude fundamental
of lizat 1n which children are inculeated
with the norms and expectations of the culture 1 which they have to Lve
Enksen (16} has brought together case studies 10 vanous cultures and de
scnptions of children s adjustments 1n our culture with due emphasis on unt
formities and differences Fhe so called cross cultural survey [Murdock (17)]
has brought together for reference purposes a very large body of information
about several hundred different cultures which should serve as a basis for
comparative studies of the effect of child reanng methods on adult beliefs
attitudes and practices The features in our western culture which present
sources of strain for all indivaduals shanng the culture or for special groups
such as the Amencan housewife have come to attention The question what
lend of personality 1s likely to be found regularly connected with certain
bamc emotional attitudes and pracusces has been raised and we may soon
have a partial answer based on this type of study
Dicks (18) reports a thorough study made during the Jast war concerming
the personality traits of those individuals who were enthusiastic supporters
nl’ National Socialist 1deology tn contrast to those who were not He has
that psyck ly trc concepts can well be used for the analyus
of interview data and then be treated 1n a statistical manner The essential
features of the structure of any socal system as a distnbution of roles and
statuses mm a h hy with the y of role f and dispanty
between status and status real and the devel ofa
systematic socrological theory of human behavior which can be articulated
with psychoanalytic theory has been described by Parsons (19) There s alse
a renewed on hes to the of
mental disease and abnormal behavior Mayer Gross s study (20) of a rural
area 1n Scotland 1n terms of incidence and prevalence of behavior disorders
and a sy mposium of the Milbank Fund (21) bringing together what1s known
at present about the epidemiology of psychoses and neuroses are stepping
stones m this direction Together with this development there 1s a strong
on hiatry and the of p psy
chiatry with the broader ﬁeld of preventive medscine as carried on 1n schools

and departments of public health [Leavell (22) Lemkau (23) and Aberle
(29)
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setting off a ternfying state of symptoms seemingly without reason (¢}
‘'scapegoat reactions in which phystcal 1mpairment such as strabrsmus of
the remnants of a birth 1njury may become the central concern of a patient
and lead to pr d anvious pr p with the abnormahty which
seems to serve as an expl for social and { 1mad and
(/) physiological nfantiltsm (as postulated by Ives Hendnk) which means
a tendency to discharge reactions to a conflict into those organs where the
physiological lability of normal immaturnity has been retained or can be re
established Rappaport (10) has just published the second editton of his
book Emotions and Memory a classic 1n this field which reviews the litera
ture and cites a sertes of challenging expenments They add to the slowly
growing body of objective information concermng the validity and imuta
tions of psychoanalytical concepts such as repression

The protracted nature of psychotherapy with the severe neuroses and
with the psychoses leads to ever new search for methods to abbreviate or
mahe more flexible the therapeutic process There has been a heen revival of
tnterest n the use of hypnosts Brenman (11) of the Riggs Foundation has
made a detailed study of behavior patterns related to different depths of
hypnosis and has made systematic use of hypnosts not so much for purposes
of suggestion and for the removal of symptoms as for the facilitation of aus
picious forms of transference and for the uncovering of emotionally disturb
ing events There also has been increasing emphasts on the sigmificance of
controlling the emotionally relevant human environment of a given patient
dunng his course tn a hospital An appropriate distribution of roles of the
vanous members of the therapeutic team may do much to facilitate or impair
the success of a therapeutic plan [Stanton (12)]

Socrat, PsycHIATRY

There has been significant emphasis on team work among psychaatrists
and bers of allied pr for the at of greater clanty 10
dealing with basic 1ssues of social scrence While neuroanatomy and neuro
physiology were accepted as part of everyday considerations the findiags of
anthropology soctology and social psychology have up to now been used
only to a mrted degree In order to facilitate progress in this direction face
to face contact in joint commuttee work has proved useful In such a mannet
many psychiatnsts have become acquainted with the tmportance for social
psvchiatry of such basic socal science publications as Parsons The Structure
of Socsal Actron (13) hluckhohn s Personality n Nature Society and Culm‘:t
(14) and Merton s Social Theory and Sociol Structure (15) Al chesf boo’s
present efforts to develop a logical p: and adeq
conceptual scheme which would serve as a basts for making predictions con
cerning the behavior of an individual 1n a given context of human relations
Among the journals followed with tncreasing rterest by psychiatrists are
Orgamizatson published by the Society for Apphed Anthropology

Human



DISEASES OF THE RESPIRATORY SYSTEM

By GeorGE W WRIGHT
Department of Phystology The Trudeau Foundation Trudeaw New York

This review does not extend beyond October 1 1950 but does include
publications dating more than one year prior to this date It1s the revieners
aim to note and discuss communications beanng on specific topics It 1s
obvous that brevity prevents mention of numerous publications of ment
and will not allow the coverage of other topics of equal interest and 1m
portance

MEeTHODS

Roentgenography of the chest has been made the objyect of careful
scrutiny regarding consistency of reading error by Garland (1) Sosman
(2) and Fletcher & Oldham (3) Itis rather surprising that studies of reading
con 1stency are only now being made The great importance of the human
element 1 roentgenogram terpretation 1s stnkingly displayed by the
finding of these authors that readings of identical films by different well
traned and expertenced 1ndividuals show a vanation of 9 to 24 per cent in
regard to what was considered a posttive (abnormal) film Rereading by the
same individual showed a vanation of 3 to 31 per cent After establishing 2
clear semantic basis between the readers the mtraindividual varations
diminished but there was no effect on the ntenndividual variations These
studies 1n 1o way condemn the radiographc procedure rather they further
refine the techmque of roentgenogram reading and alert us to a lutherto in
adequately appreuated source of error hnowledge of the possibility for dis
agreement by readers should make 1t imperative that repeated readings
by the same and other observers be practiced in all borderline cases espe
aally 1n those where clinical evidences run counter to the interpretation of
the roentgenogram

Until recently bronchography has been confined to 2 mapping of the
bronchial system with no attempt to study the physiologic varations 1t
exhibits By means of sensal bronchography di Rienzo (4 5) has explored
the changes in caliber and length exhibited by the bronchial system durning
such acts as breathing and coughng He has also studied the varations
brought about by some of the pulmonary diseases The shift of emphasts
from a static to a dynamc bronchial system should do much to advance
our understanding of the basic pathophysiology of the diseased respiratory
apparatus The meticulous attention to detail and the considerable equip
ment and manpower required to accomphish an adequate technique will not
easily recommend this procedure as routine n all chnics Its use as a research
tool has been stribingly demonstrated by Di Rienzo but 1ts practical possi
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attention to d; of are p di adapted to office use and
will provide information that should detect the great majonity of those
persons suffering from respiratory impairment

Quite properly much stress is currently placed upon the dangers of
arterial hypoua Although 1in the reviewers considered opiion hypoxia
per se rarely 1s the pnmary cause of disabihity tn man whenever arterial
hypoxia oceurs as a complication of surgerv or severe cardiac or respiratory
insufficiency the lack of proper supply of oxygen to the tissues may be of
vital importance Because cyanosis fails to develop until hypoua 1s severe a
more sensitive method for detecting the condition 1s desirable Artenial
puncture and analysts of the blood 1s too time consumng to be clinically
practicable Wood & Geract {13) have developed an oximeter using two photo
cells with color filters such that the output of one cell 1s a function of the
amount of ear tissue and oxygenated blood plus reduced bemoglobin where
as the output of the other cell 1s a function of the ear tissue with the amount
and degree of oxygenation of the hemoglobin A comparnson of the outputs
can be read directly as percentage of artertal hemoglobin combined with
oxygen The careful manner 1n which this instrument was checked against
directly measured hemoglobin saturation assures one that it nill mndicate
the degree of artenal hypoxta with a sensitivity and range entirely adequate
for cltmical purposes

It 1s noteworthy that several papers concerning the anamnests have ap
peared recently Abrahams (14) has commented on several points of con
siderable importance The insatiable appetite for laboratery investigations
and other adventitrous axds to d d by Abrah 2s being
exhtbited by the medical studentis commonplace and shared by many trained
dunng the past 20 years While not m any degree deprecating the value of
lab y d Abrah 1n the following q makes a pomt
that 1s all too often overlooked It s no great matter to be able to identify
a cardiac leston the much more difficult art as embodted 1n the amnesis 1s
to consider how many of the symptoms presented are the result not of
structural lesions but of fear anwety or uncertainty The employment
history 1s neglected to an even far greater degree in usual clinical practice
Meiklejohn (15) makes a pomnt that should be universally appreciated but
definitely 15 not namely that Itis not sufficient to name the workman s

The empl d as a muner may follow one of several

tasks not all of which expose him to a pulmonary hazard The importance
of obtaming a detailed 1ndustral history should be evident

PuLMONARY DISEASE OF INDUSTRIAL ORIGIN

The chest roentgenogram 1s usually the earlest and single most stnking
feature of each of the specific lung diseases caused by exposure to an
dustnial Mass rad: survey and plant radio
graphic surveys are disclosing large numbers of roentgenograms which show
nodular densities of varying charactenstics The burden of proper diagnosts
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bilities a5 a chmical procedure remun to be demonstrated The long neglected
bronchial system now has a method by which 1t can be studied
The techmque of angiography as appled specsfically to the heart and
lesser cirenlation 18 a sumung a role of increasing 1mportance 1n pulmonary
diease Morgan (6) paints out that the procedure 15 accompanted by two
setious nsks There 15 an appreciable mortality rate (approximately 1 per
cent) 1n most chinics Tt 1s believed that this nisk 13 much greater i patho
logical subjects by reasan of therr debility Repeated gections in the sare
sndividual at 2 single sitting also appear to increase the hazard Itis apparent
that omething more than idle cunosity should prompt the use of this
technique Carvalho (7) asserts that no fatalities or severe reactions have
occurred when 75 per cent disodium N methyl 3 5-duodo chehidimate
{Opaxl (Scheringj] 1s used A second hazard discussed by Morgan (6) 15
that caused by exposure of the radiological personnel to d amounts
of radsatron
The high cost of and delay 1 ob g the results of radiof { examr
nations at times acts as a deterrent to the adequate examination of the p2
tient Morgan (8) that tech 1 ad now available t1dicate
he probability of greatly enl the quahity of photofluorograms and
of processing them wirtuallv at the bedmde The realization of these two
aims would be welcome indeed
The techmgue for measurement of several aspects of pulmonary function
have been d d in derable detail by auth 1 therr field m
Volume 2 of Methods 1n Medical Research (9) Those wnterested 1n developing
the faes} for pul y function on a more objective basts
than provided by the usual clintcal methods will find the techniques plus
well and completely p d 1n this volume The authors do not
attempt however to describe the appheation and integration of these tests
1 the problem of explonng the mechanism underlying the complant of
dyspnea etc nor do they atterpt to descnibe how one should proceed to
estimate the over all respiratory status of a patient These two problems are
well d d by Baldwin C d & Rechards (10} Their paper goes far
toward supplyng the long needed source at which the neophyte n studying
the chinical aspects of pulmonary function may begin Warnog (11} has

written a somewhat fess incl paper d the p: 1 app
of the simplest tests He properly stres es the great value of careful fluoros
copy n studying ry d The A Trudeau Socrety

subcommittee on pulmonary function tests (12) has reviewed this subject
especally from the point of view of studyimg patients prior to coflapse
therapy These tions cannot be d i detarl but will well
repay careful reading They stress the need for detatled questioniog of the
pitient s past history and present complamt The common sttersent
) the panent complains of dyspnea without further comment as to the

evoking this pl 19 strongly deplored M ¢ of
the maxumum breathing capacity and a careful fluoroscopy with particufar
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emphysema that may occur 1n persons in or out of dusty trades The
authors give no data concerning the total number of men 1 the trade m
these areas and one cannot judge therefore the significance of their 10
cases

M of the inft of anth I on 'y function
has been reported by Motley ef al (22) Since 1t was not stated to the con
trary 1t must be assumed that all of the cases studied were bona fide
examples of silicosis Motley ef al confirm the work of several other invests
gators to whit that no correlation exsts between the functional impair
ment and seventy of changes observed i the chest roentgenogram It s
apparent from their studies that i so far as abnermal function 1s concerned
no significant difference exssts between silicosis dexeloping 1 the coal mining
ndustry and that whach occurs 1n other ind The chief ling factor
appears to be obstructive emphysema These studies as 15 true of all others
pubhished to date are difficult to interpret 1n terms of actual disability for

work at their trade on the part of the men examned It cannot be safely

assumed that a reduced maximum breathing capacity or muld artenal
hypowia mcapacitates a person for work Studies such as these also do not
give a proper apprasal of the seventy of silicosis 1n tndustry The cases
having no 1 are 1y und. d and rarely vols for
study Exammation of all employees of a given plant and complete study
of all sshicotics thus discovered is necessary 1n order to evaluate this aspect
of the silicosts problem properly

An evaluation of alummum therapy and prophylaxis for sihcos:s has
heen ably presented and discussed by Brown & Van Winkle (23) The con
sensus of investigators in this country 1s that the relief of symptoms which
follows the halation of powdered aluminum 1n 30 to 50 per cent of those
under 15 d ly a psych effect It 1s also known
now that at least some of the persons who had exposure to free crystalline
silica with or without actual silicosis prior to their treatment by the nhala
tion of alummnum have developed silicosss or haye shown progression of pre
existing sihicosts 1n spite of al

0 evid 15
as yet concernmng the protection of persons without previous expo ure to
siica but who were exposed to hazardous quantittes of silica dunng the
period of prophyl by al hal h ammal
experiments clearly show the protective action of alumunum 1t seems re
grettably improbable that cntical evidence 1n humans will be obtatned

A drama of great interest which may or may not have its counterpart
mn this country 1s currently transpring m south Wales As related by
Fletcher (24 25) although 1t had been believed for years that virtually no
disabling pneumocontosis existed in the coal mming industry during the
past 15 years 17 000 miners have been certified as having silicosis of pneumo
contosts (solely on the basis of roentgenogram) and of these 10000 have
been certified 1n the years between 1945 and 1948 in the south Wales area
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1n these b the responsibility of the radiol and nternist
False and premature diagnosis caused largely by the 1l advised assumption
that all nodular denstties occurring 1n those exposed to environmental dust
and fumes are of necessity due to the action of these contammants produces
a sertous degree of anxiety and confusion among the employ ees and employ
ers King (16) has made a list admittedly incomplete of 74 medical entities
that may be characterized by nodular densities 1n the lung roentgenogram
Pendergrass & Robert (17) discuss in considerable detail the common diseases
that must be dered tn the diff 1 diag of nodular densities
Their statement The necessity however for correlating the roentgen
findings with all other essential data before making a defimte diagnosts 18
emphasized cannot be stressed too strongly It s the reviewer s conviction
that 1t 1s very dufficult to eradicate the psychological effects caused by a
diagnosts Jater shown to be tn error This is especially true in the case of 2n
industrial disease and indicates the need for great caution 1n adsising the
eramunee that he may have 2 chest condition of industrial ongm

Additsonal cases of stannic oude pneumoconosis are reported by Cutter
¢t al (18) and Dundon & Hughes (19) The latter present a case complete
with necropsy findings The evidence presented substantiates the destg
nation of this pneumoconiosis as bemgn

Dunner (20) has expanded his previous report of dock workers handhng
grain seed 1ron ore and sulfur to 100 men Of these adruttedly selected
cases 71 have been found to have an abrormal chest roentgenogram and
of these 36 had active tuberculosis {posttive sputum) A superficial reading
of this paper mught lead one to conclusions not intended by Dunner The
author carefully 1ndicates that his observations do not give a true picture
of the incidence of tuberculosts 1n dock workers His matenal 1s drawn from
a tuberculosts dispensary and naturally will have a high ineidence of tuber
culosts A survey of all dock workers must be made before the true
adence of tuberculosis and abnormal roentgenograms cin be determimed
The reviewer considers 1t unfortunate that the title of the paper fails to
tndicate that these workers had a mixed exposure to dust including 2as noted
by the author hazardous amounts of silica A more meantngful nterpretd
tion of Dunner s studies will be forthcoming when necropsy matenal s made
available It 1s possible that he 15 dealing primarily with 2 modified stlicosts

Dunner Hirdy & Bagnall (21) report what they believe to be a nev
form of pnenmoconiosts caused by exposure to sulfur diouide fumes and dust
from coke fires They state that 10 of 50 or 60 workers so exposed and
examined by them have chest roentgenograms charactenzed by 1rregular
patchy fibrosts involving both lungs but usually predominant 1n ofe
Evidence of emphysema s present wmn all In the reviewer s optmon the
authors concl are poorly sub { though the findings warrant
further study The description of the and the app ce
of those published seemed classical for the ordinary case of obstructive
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suggests that contrary to the belief of some the acute pneumomitis can de
velop 1n the absence of the soluble salts and that 1t 1s not the acid radical
but the berylltum 10n 1tself that 1s the important causatise factor The acute
pneumonitts distinginshable from the chronic pulmonary granulomatous
form clintcally and histologically has not been reported thus far to progress
1n any case wto the chronic pulmonary granulomatous form The absence of
a hnk between these two climcal entities suggests that their causative
factors are distinctly different The industrial exposure 1 the cases reported
by Aub & Grier (35) 15 of the sort known to be assoctated with the chronie
form It will be important therefore to follow his cases to Jearn whether or
not any of them subsequently develop the chronic granuloma without add:
tional exposure to berylium

The responsibilities of the medrcal expert testifying m regard to pul
monary 1njuries ansing out of employment are a matter of increasing con
cern The danger that a physician may misuse the prestige of his profession
1 this role 1s considerable Compensation of an employee for injuries ansing
out of employment 1s a soctioeconomic field of co operative endeavor between

pl ployee and d that 1s still new and
subject to all of the shortcomngs of immaturity The obligation of the
well trained and informed physician to participate in this field 1s undenable
It 1s as much a part of his yob as 1s the usually more pleasant rewardmng
task of admuntstering to those 11l from nonoccupational causes Wright (36)
drscusses the particular responsibility of the medical and expert witness
whose task 1t 1s to shed light upon the validity of the medical aspects of a
claim for disability compensation The author believes that phystcians are
directly responstble for a part of the difficulty which attends the administra
tion of workmen s compensation and suggests that the situation might be
improved if the expert witness gives careful consideration to that which 1s
known to be factual as distinguished from speculation A clear understanding
of the legal of disabihity and a full ap of the actual lnuts
of the phy s ability to and titate the existing degree of
cardiorespiratory dysfunction would also be helpful Discrimination be

tween occupational as opposed to nonoccupational or natural causes for the
disability 1s essential

TUBERCULOSIS

Edwards & Drolet (37) point out that although the tuberculosis death
rate for the United States has fallen from 45 8 per 100 000 1n 1940 to 33 §
per 100 000 1n 1947 and 15 probably approximately 30 per 100 000 now the
situation for tuberculosts control 1s not as favorable as this data may appear
to tndicate There has been a sharp upward trend of new cases registered
(presumably active) with the individual state health departments 133 837
new cases being registered 1n the year 1947 as compared to 100 772 1a the
year 1940 While some may seek refuge 1a the thought that the increased
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The situation appears to be peculiar to south Wales and the Ppneumoconiost
though including frank sificosis has a large component for which coal dust
alone 1s thought to be the responsible agent The patholdgical lesion caused
by coal dust 1s described by Heppleston (26) as being a focal accumulation
of dust at the division of 2 resp bronchiol d 1n more ad
vanced lestons with a small amount of fibrosis 1n the focal area and quite
extensive perifocal emphysema The problem tncompletely worked out 1s
of considerable med:cal and economic importance

Chronmic pulmonary granulomatosts of beryllium workers has been the
subject of continued study The clinical aspects have been well described
(27 to 30) as being charactenized by an mnsidious onset of exertional dyspnea
werght loss intractable cough cyanosis and a history of exposure to beryl
lium or one of 1ts compounds plus of course the striking appearance of the
abnormal roentgenogram The pathology of this disease as described by
Vorwald (31) 15 that of a diffuse granuloma with much fibrosts and thickening
of the alveolar septa The enormous number of blood vessels (presumably
pulmonary artery capillanies) that are distant from air spaces affords ample
explanation for the cyanosss and dyspnea The somewhat cumbersome name
given this disease complex 15 retained 1 preference to the term  beryllum
poisoning because as yet no one has been able to prove definttely that
beryllium 15 the actual cause of the disease Davies & Harding (32) beheve
they have produced a leston 1n rats by intratracheal tnjection of amorphous
beryllium owde that 1s simular to the granuloma of humans They admit
however thatit may be a foreign body granuloma That this disease occurs
1 others than actual workers industrially exposed continues to be evident
as shown 1 the report of neighborhood cases by DeNardi et al (29) and
Chesner (33) Because of 1ts delayed nature and the fact that 1t can occur
outside factory personnel or areas (exposure to brohen fluorescent Iights)
this disease may be more widespread than 1t 1s now known to be Until re
cently the treatment of the disease was very lmited amounting to suppor
trve and symptomatic care kennedy ef af (34) report marked clmical tm
provement duning treatment of a single case of pulmonary granulomatosis
with adrenocorticotrophic hormone (ACTH) This observation has been
amply confirmed 1n the experience of the reviewer and others using esther
cortisone or ACTH Improvement ts maimntamed so long as treatment
continues but relapse occars on discontinuance of the drug after short term
therapy No observations are available concerning the question of relapse
after discontinuing therapy of several months or more duration

Although 1t has been known that an acute pneumomtis (oftentimes fatal)
might develop as a result of exposure to berylhum compounds generates
during the extractton of the metal 1t has only recently been shown by Aul
& Grer (35) that a simlar acute preumonitis can also occur from the 12
halation of dust and fumes of pure beryllum oxide and also pure befy”‘“":
metal As stated by the authors this observation is important because ¥
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Without much 1n the way of recogmtion the fundamental work m this field
1s being carnied out with a tenacity that ments more notice Long s discus
stort of modern thought concerning native and acquired resistance is best
quoted

Ve are left thus with a concept of resistance that ncludes native and acquired
resistance and recognize the fact that native resistance 1s n part 2 manifestation of
rapidly developing resistance In esther type prompt localization of wvading bacills
at the pomnt of entry 1sa element Th )t fud
of the fact thatin the highest levels of native resistance bacilli are quite unable to
muluply and mflammatory response 1s very slight It 1s perhaps pot far fetched to
compare this inhibition with that occurring when tubercle bacillt are exposed m a
good culture medium 1 miiro to the action of a suppressing antibiotic

Long s discussion makes one even more acutely consctous of the fact
that treatment for tuberculosts 1s for the most part emprrical Even chemo
therapy and surgical resection though direct must be considered 1n the
Iight of Iittle understood or completely unknown aspects of trssue resistance
to the tubercle bacillus

Mitchell & hanudson » analysis (44) of the expenience of 289 cases of ac
tive minimal pulmonary tuberculosis during the ensumng seven years after
treatment by modified bed rest raises 2 number of interesting questions
The authors found a cumulative mcidence of reactivation of 37 per cent dur
g the period following mitial treatment with modified bed rest of 2 to 56
weeks (mean of 8 weeks) duration The late results were considered favor
able tn that excludmng those dead from nontuberculous causes only 7 per
cent were chromcally 1!l or dead from tuberculosis and the remainder were
well and working after seven years The authors beheve also that their
study indicates that a newly acquired mimmal lesion 1s potentially more
hazardous than an older mimmal lesion Strictly spealung this study and
many like 1t regarding tuberculosis therapy are not really assessments of
the value of bed rest etc To make conclusions in this regard requires con
trols of stmular cases who did not recerve bed rest etc Experience (fallacrous
though 1t may be) indicates that persons having active tuberculosts who
continue in the same daily regime of work appear to do less well than those
who change their routine by accepting treatment of one <ort or another
Rarely however 15 the prescribed treatment confined to a single change
and for this reason the therapy of tuberculosis to a greater extent than al
most any other disease 1s extremely difficult to evalirate This 1s recognized
in a degree by Mitchell & Kknudson (44) in their conclusion #7  There 1s
need for controlled and comparative studies to assess the relative merits
of modified bed rest more lenient regimes and the strict bed rest regimens
used m the of minimal y tub \! It s also ex
pressed by these authors when they indicate that their study does not settle
the question of correct for minimal tuberculosts but that 1t does
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number of cases discovered is the result of mass surveys Edwards & Drolet
question this and infer that there 1s actually a larger number of discovered
and undisclosed cases 1n the United States now than 1n 1940 They cite
overtime work and madequate housing of the war years together with a
large 1nflux of Puerto Ricans and displaced Europeans who are liable to suffer
2 hugher incidence of tuberculosts as possible factors involved 1n the upsurge
of registered cases of tuberculosts in the United States Their evidence
clearly indicates that the problem of treating the tuberculous and protecting
the nontuberculous 1s far from solved

The techmique of mass survey came 1nto being primanly 1 an effort to
discover and appropriately care for the extant cases of pulmonary tuber
culosis As 1s to be expected with any new techmque expenence has re
vealed the weak points that need attention Silverman (38) Chnstie (39}
Cauley (40) and Boucot & Cooper (41) report on the frusts of such surveys
Where good follow up of the screening procedure 1s performed 0 1 per cent
or less of the total number studied 1n large urban areas have been found to
have active (presumably requiring treatment) pulmonary tuberculosts This
may seem on superficial consderation a small yield for the tremendous
effort that 1s put into these studies especially since oftentimes there are no
beds available for the segregation and treatment of these patients Reflection
concernming the public health aspect of the discovery of these cases should
convince all of the mestimable value of the surveys Tuberculosis being a
communicable disease 1s spread by contact in the United States almost
entirely by human contact since milk and water supphes are generally ver;
well controlled As pomnted out by Boucot & Cooper (41) those persons dis
covered by mass survey are generally anxious to protect others from 1
fection and to take advantage of available treatment Itis the responsibility
of the physician to see to 1t that those objectives are achieved and 1n this
way to diminish the number of persons mnfected by those having active
tuberculosis As indicated by all of the authors quoted 1nertia on the part
of the physicians and other workers with a consequent delay between the
taking of the film and subsequent careful check of the suspected 1ndivaduals
will not 1mpress those having active tuberculosis with the great need for
treatment or the proper respect for their disease A well conducted survey 1
as discussed 1n detail by Garland (42) a highly co ordinated co operative
effort Less than perfection from this point of view detracts enormously from
the value of the study and makes resurvey or continuation of survey un
destrable to many This procedure which seems so valuable as 2 public
health measure may by 1ll considered action be endangered in regard to 1ts
potentialities If the data cited by Edwards & Drolet (37) have one me:ll:
tant significance 1t 1s that the seed bed of tuberculous infectron 1n the

tes 15 inadequately disclosed

Um:nd l?ntsioncal reue?v and condensed statement of present day thouAZ;;‘
concerning to tub has been d by Long
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and the reduction of sputum and cough 1s a marked advantage in preparing
the patient for surgery The second indicatron 1s that of paliation The re
duction of sputum and cough affords derable relief to the h
tous far advanced case with an intractable cough and very low expulsive
power Although an occastonal cavity was observed to close and rematn closed
by intracavitary drainage alone the authors believe its greatest usefulness
will be found 1n preparing patients for other surgery
18 ach funher as a defimine
d i In nearly every series of long term
follow up the dam show that approximately 65 per cent of those subjected
to thoracoplasty are well and able to work hunsella et al (53) have reviewed
613 long term results n tuberculous patients from a single instrtutron
They report 66 8 per cent as being alive S to 26 years after the operation
Another 5 55 per cent who died of nontuberculous causes and whose tuber
culosis was under control at the time of death may be added bringing the
total to 73 35 per cent who expenenced control of their tuberculosisasare
sult of a thoracoplasty No attempt to break the figures down into those
able or not able to work was made While these crude figures reveal the
efficacy of thoracoplasty under the most unpropitious circumstances they
do not portray ly the effects of th )| when more selectrve
criterta for choice of patients are nsed Thoracoplasty having been through
out the years the treatment of last resort has been forced to earn its place
by I to the most unf: ble material What the long term end
results of thoracoplasty 1n mare favorable lesions would be ts not cleartly
determined Rubm & klopstock (54) have attempted to explore this prob
lem by analyzing the results of thoracoplasty 1n 168 patients divided into
categortes according to the type of disease present prior to operation Of
the entire series the early results revealed cavity closure and sputum con
wersion 10 76 8 per cent Two to stx years later 141 of the 168 patients were
still under observation and of these 63 1 per cent the famuliar percentage in
most studtes were c]xmoal)y well In contrast to this figure of the 77 cases
of b 1 1 the serres 80 6 per cent were chnt
cally well at two tosix years Ata ssmilardate 60 per cent of those with giant
cavity 417 per cent of the fibrord and 40 per cent of those ongnally having
lesions were cl iy well This study demonstrates a point
that has been undoubtedly long but not 1l d quite so
nicely before Tuberculosts presents so many degrees of seventy types of
reaction and bacillus host relationships that 1t 1s not always wise to consider
the merits of therapy on the basis of resuits in Jarge heterogeneous groups
Thoracoplasty 1n the patient with severe emphysema and low resptratory
reserve 1s a hazardous procedure because of the likelhood that paradoxical
motion of the unsupporred chest wall will further tmpair respiration and
coughing Several clinics have utilized fuctte ball plombage 1n order to create
the destred thotacic defect without the comphcation of a dangerous soft
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provide an expenience to which another study of a different form of treat
ment may be compared

Wight Place & Princt (45) have showa that fully established poeumo
pesitoseum 1s a far more effective method for reduciag the stze or state of
distention of the lung than 13 paralyss of the hemdaphragm  Poeumo
pesstoneum plus recumbency changes the size of the lung when measured at
the end of quiet expiration (mud capacity) by an average of 46 per cent and
1s the equivalent in this respect to a herax of the usual th
magmtude This procedure was observed to reduce the maximum breathing
capacity only slightly From a physiologica! point of view thisform of thera
py has many obvious advantages over paralyss of the hesudiaphragm or
preumothorax No critical data as to the long term {post abandonment)

0 effects of have beea reported but us mt
mediate effects are very encouraging Howlett {46) has presented an excel
lent conservatne view of as 2 th agent m

tuberculosts Publications setting forth more recent expenience with this
form of tseatment would be of considerable interest

Hayes (47) has reviewed the present status of pneumothoray as a thera
peutic agent for the treatment of tuberculoss The modern methods of
managing a preumothorax case with early abandonment if effectsse collapse
1s not obtaned and all adhesions can not be severed has reduced the comph
cations but at the same ttme lmited the utility of the procedure Hayes
pornts out that many cases that would prewiously have recened pneumo
thorax are now recognized at once as being by preference treated with thora
coplasty The advent of streptomyoin and ats use simultaneously or sequen
tally with pneumothorax has to the reviener s knowledge symulated 3
reconsideration of the mdications for paesmothoray but no definstrve data
regarding this point have as yet been published

The feastbility of putmonary decortication in chronic tuberculons em
pyema has been amply demonstrated by among others O Rourke O Brien
& ‘Tuttle (48) Mulvihidl & Klopstock (49) and Wenberg & Dauis (50)
"Fhis aperatron 13 warranted 1 for no other reason than to pernut the obliter
ation of the empyema space thereby curing the empyema If comgctdent
improsement of {unction occurs ths 1 an added advantage Wnght et ol
{51) pamnt out that 7 o of p v function does
not oceur i all taces of tuberculous empyema that are decorticated A
lung the parenchy ma of which has been rendered nonfuncriontng by wistue
of 3 hymal tubercu may distend suff iy to obliterate the
empyema space but need not return to proper function

Woodsuff Kelley & han (52} have d ated that
tary d (Monalds) of tuk fous cavaties has two genusne mdxcatm:;
foruse In the large cavity esther of the tension type or the one accompa‘(mh
by profuse sputum external dramage will oftentimes reduce the size of the
cavity so that sut t the ty 15 more effe and less
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experiments may not be so in humans and vice versa ‘To establish the valid
sty of a buman carcinogen requires clear cut statistical support and even
this may not be enough to satisfy those who are most cntical The relation
ship of pulmonaty cancer to the smoking of tobacco 1s 2 case 1n point Wyn

der & Graham (61) and Doll & Hull (62) have currently presented data of a
sery convinaing sort sndicating not only that bronchogentc carctnoma 1n
humans 15 on the increase but that 1t cannot be due entirely to tmproved
diagnostic methods and that the nsing inaidence 1s assoctated with the smok.

g of agarettes Dall & Hull aite that the death rate from lung cancer i
England has mcreased six fold for men and three fold for women between
the periods 1921 to 1930 and 1940 to 1944 This same precipatous rise has
also occurred 1n many other countrtes Of considerable importance 15 the
fact that the increase has occurred during the past five years i the good
teaching hospitals and to the same degree 10 both urban and country dis

tricts These facts seem to substantiate well the view that bronchogenic
carcinoma 1s naing tn incidence Both of the above mentioned studies have
‘been well set up from 2 statisncal point of view and both show an undem

ably strongly ficant between d heavy smokung

of cigarettes 1n particular and the occurrence of pulmonary cancer Wynder
& Graham observed that of 605 men with bronchial caranoma only 13
per cent were nonsmokers and 51 2 per cent had smoked more than 20 ciga

settes a day for 20 years or mofe In an adequate control group of general
hospital patients they found 14 6 per cent to be nonsmokers and only 191
per cent who smoked more than 20 cigarettes a day A simular contrast was
observed between women with bronch and an adequate control
group The same picture was derived by Doll & Hill (62) from their very
carefully worked out study of 649 men and 60 women with carcnoma of the

lung The comments of Doll & Hill concerning the meaning of this statistical
demonstration 1s best quoted

‘This 1s not necessanly to say that smoking causes carcinoma of the lung The asso-
¢ation would occur if carcinoma of the lung caused people to smake of if both at
tributes were end effects of 2 common cause The habnt of smolung was bawever m
varsably formed before the onset of the disease (as revealed by the production of symp
toms) so that the disease cannot be held to have caused the habit nor can we our
selves envisage any common cause likely to lead both to the development of the habut
and to the development of the disease 20 to S0 years later We therefore conclude that

Tmokmg 1s a factor and an important factor n the production of carcinoma of the
lung

Further inf; g the above 1s to be found 1n a
most Interesting paper by Dungal (63) who reports a very low madence of
bronchogenic carctnoma i Iceland only 29 per cent of all cancers there
being bronchogenic carcinoma 1n contrast to 20 per cent or more of this
same type of tumor ocourring 1n the Umited States and England The hgh
rate 1n males as contrasted to females was found n Iceland as 1t has been 1n
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chest wall Dressler Bronfin & Grew (55) report on the surgeal expensnce
and pre and post operative pulmonary function studies 1a mine cases %0
treated In all these cases the post operatrve studies showed but slight dim
nution 1 breathung power and the surgical course even n those patients
having a severely cnppled respiratory apparatus was remarkably free of
respiratory distress These observatsons hayve been repeatedly confirmed
the reviewer s labosatory This procedure based en sound physiofogicat
principles menits further use The surgeons with whom the reviewer i
d perform the 501 hat diffe y and remote the fuoste
spheres and overlying nibs several neeks after the frst operation by which
time a firm chest vall has developed
‘The problem of evaluating the role of pulmonary resectson sn the treal
ment of put Yy tad 1 has been ficated by the adwent of
streptomy ein Sweet {36) has reported s further folion up of tusongmal series
of 63 patients who underwent extirpative surgery for pulmonary tuber
culosis Of the 54 who survived the operation onhy 19 are reported as having
remained continucusly well the other 35 having expenenced subsequent
reactnatian Some of these latter bave since racovered Of the 63 onginal
patients 26 are now reported as apparently well 28 dead and 9 alwe but
suffening from actin e disease Sweet now consders only those cases unsustable
for thoracoplasty as bewng proper for resection mcluding of course those
with a petastent cavity alter an adeq; k lasty These
are generally accepted as has been noted by Maser (57) with the added fact
that the use of streptomycmn comodent with the surgical procedure wit
defimtely lessen the number of complications It ss generally knows that
other clinics are ustng considerably broader indications for pulmonaty
1 the of tul 1 The 1 of cavaty
bearing areas with or wathout cosnardent streptomyam 15 betng studied by
Chamberlain (58) Time alone will determine the proper mdications It
might be said perhaps somewhat facetiously that 1f tuberculosis thersp)
runs its usual course of changing fashion we wall have a new techmque before
the present one has been adequately evaluated Certatnly one ran say it
regard to therapy for tuberculosts that 1t 15 no longer a cut and dried affaie
of bed rest phrenic nerve esush of pneumothorax The need for an snumate
knowledge of all aspects of the tuberculonis problem by physicians genesal
a5 never greater than it s todas  An excellent review of current tubercule
«s problems covering aspects nat discussed 1n thus review has been publistied
by hang (59)

Puryonary Cancer
Hueper {60) has ksted the known and suspected eariropmental carg;_r;‘!’s
geas with 3 bnef comment on their expenimental and chnscal status t
report was probabl 1y made to posuble o
and the reader should alsa bear 1n mind that carcinogens effective in ans®
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experiments may not be so 1n humans and vice versa To establish the vahd
ity of a human carcinogen requires clear cut statistical support and even
this may not be encugh to satisfy those who are most critical The relation

ship of pulmonary cancer to the smoking of tobaceo 1s a case 1n point Wyn
der & Graham (61) and Doll & Hill (62) have currently presented data of a
very convincing sort mdicating not only that bronchogenic carcinoma m
humans 1s on the mcrease but that st cannot be due entirely to rmproved
diaguostic methods and that the nsing incidence 1s assoctated with the smok
1ng of cigarettes Dolt & Hill cite that the death rate from lung cancer in
England has mcreased six fold for men and three fold for women between
the periods 1921 to 1930 and 1940 to 1944 This same precipitous fise has
also occurred 1n many other countries Of considerable importance 15 the
fact that the increase has occurred during the past five years 1n the good
teaching hospitals and to the same degree 1n both urban and country dis

trcts These facts seem to substantiate well the view that bronchogemic
carcinoma 1s rising 1n incidence Both of the above mentioned studies have
been well set up from a statistical point of view and both show an undem

ably strongly between 1 d heavy smolung

of cigarettes 1n particular and the occurrence of pulmonary cancer Wynder
& Graham observed that of 605 men with bronchial carcinoma only 13
per cent were nonsmokers and 51 2 per cent had smoked more than 20 ciga

rettes a day for 20 years or more In an adequate control group of general
hospital patients they found 14 6 per cent to be nonsmokers and only 191
per cent who smoked more than 20 cigarettes a day A sumilar contrast was
observed between women with b hial and an ad control
group The same picture was derived by Doll & Hill (62) from their very
carefully worked out study of 649 men and 60 women with carcinoma of the
tung The comments of Doll & Hill concerning the meamng of this statistical
demonstration 15 best quoted

This 1s not necessarily to say that smoking causes carcinoma of the lung The asso-
ciation would occur if carcinoma of the Jung caused people to smoke or if both at
tributes were end effects of a common cause The habit of smoking was however 1n
vanably formed before the onset of the disease {as revealed by the production of symp-
toms) so that the disease cannot be held to have caused the habit nor can we our
selves envisage any common cause likely to lead both to the development of the habit
and to the development of the disease 20 to 50 years later We therefore conclude that
;mukmg 1s a factor and an unportant factor 1 the production of carcmnoma of the
lung

Further 1ol i

g the above is to be found 1n a
most snteresting paper by Dungal (63) who reports a very low 1ncidence of
bronchogenic carcnoma n Iceland only 29 per cent of all cancers there
being bronchogenic carcinoma 1 contrast to 20 per cent or more of this
same type of tumor occurrng 1n the United States and England The high
rate in males as contrasted to females was found 1n Iceland as 1t has been 1
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i} other countries The consumpnion of tobaceo especially cgarettes has
been comparatinely fow m Iceland duning the past 20 to 25 years but s
now on the up grade The cancer statistics 1n Teeland 1 3960 to 1965 will be
of great interest

Pulmonary resection for cancer of the lung has been an accepted proce
dure long enough to begm to analyze its results Most surgeons report avery
high percentage of the explored cases as bewng found to be moperable {64
65 66) This mdicates a nced for better critena whereby inoperabulsty can
be judged accurately prior to exploration In addition to the usual chimes!
evidences of extension beyond the operable stage Dotter Steinberg & Hel
man {67} have considered the use of angiography for collateral ewdence
Of 53 cases of confirmed bronchial carcinama atudied by them 22 were
thought to present convinang angiocardiographic evidence of snoperability
Of these erght were explored and all found to be snoperable It appeats that
angrography bas a rale to play sa conjunction with other methods for assess
ing aperabsdity especiaily m those cases that cannot be definstely declared
to be inoperable on some other basis Of 158 operable cases Rienhoff {64
reports 15 who have lived five years or more Graham (65) reports a crude
five year survival rate of 28 per cent in those with gland smvolvement
a survival rate of 13 per cent Of operable cases Overholt (66) reports 3
crude five year survival rate of 24 4 per cent and points out that the most
f; bl 13 to be expected 11 those with no evidence of exteavion
at operation and 1o those with epidermosd carcinoma AH authors pote 3
tonger pertod of survival in those resected as compared to those explored but
not vesected All also plead for early diagnosis and broader use of pulmonary
exploration

The question of whether or not a space correcting thoracoplasty must be
dorte to prevent the overdistention of the lung after Jobectomy or preumon
ectomy 1s of derabl { tmportance especially w resection fof
cancer or sup e disease Foffowing y or even lob
for tuberculoms a space correcting aperation s routine 1n ahmost all chnes
‘because of the fear that overdistention will aggrarate smoldering of snactive
tuberculosis Cournand ef al (68) have observed that pneumonectomy is #o%
mewvitably folloved by ph fog: d, of son of the rema
ing lung They believe that repeated obsemation at wtervals of six weeks
followsng the resection will afford evidence 1 terms of progressive fall 10
the maxtmum breathing capacity and elevation of the residuai air that 8
space correcting thoracoplasty is needed Cournand ef of (68) also observed
that dunng everuse pulmonary hypertension occurs m the paeumOnes
tomezed No evid of right hypertrophy has de
veloped an these persons however even though exerase privileges have
ot been restricted Peters ef af (69) have studied 10 chuldren 8 months ©0
13 y ears after pneu without th pl On ‘he'bas“ :ha(; ‘m:
novsaal lung should exhibit physwolog: Q) 1o 50 pe

)

Aordual
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cent of a normal person the only abnormality noted by these authors was
that after pneumonectomy the remammng single fung was considerably
enlarged and the restdual air increased 1n some The authors were 1mpressed
with the exercise of the d children They stress
the 1mportance of physical exercise during the postoperative years Neither
of these studies answers the question of whether or not alveolt increase 1n
number m the lung after but they do u:dxcate
b

that routine th lasty in lous cases 15 not

BRONCHIAL ASTHMA

The advent of ACTH and cortisone has restrmulated a general interest
1n bronchial asthma Numerous clinics are studying the effect of these two
drugs on the asthmatic patient Bordley et al (70} and Rose ef al (71) have
treated cases of severe intractable asthma with ACTH The immediate
results have been remarkably good Four of the six patients treated by Rose
had 2 complete remisston of symptoms and the other two experienced
marked relief The study by Rose ef al 1s a nice example of applied know!
edge These authors showed that histarmine and mecholyl which m the
control period had been very effective were both unable to depress respira
tory function when admunistered during the treatment period In additton
the 1nhalation of a grass extract which prior to treatment had caused a
severe asthmatic serzure was fot effective 1n this respect during ACTH
therapy Of considerable sigmificance 1s the fact that the reaction to skin
tests with allergens was unchanged in these patients Rose ef al interpret
their study as indicating that although the allergen antibody reaction of
asthma persists the ACTH alters the histidine histamine balance to reduce
or neutralize the latter and in addition reduces the semsitivity of the
bronct 1 to such ds as mecholyl It
can be anticipated as has been borne out by subsequent experience that
since the allergen antibody reaction persists the effects of ACTH or cortisone
will not persist long after withdrawal of these drugs and that attacks of
asthma will recur whenever the combnation of provohing factors recurs

‘The many cond that mfl the devel, and ct of an
asthmatic attack are discussed by Abramson (72) The importance of the
hol 1 factors 1s h d Abramson suggests that the psy

chological pattern 1s 1mportant not only from the viewpoint of psychotherapy
per se but also from the standpoint of choice of drugs For example 1n the
hostile asthmatic the sympathomimetic amines may be of far less value
than sedation whereas 1n some other types of personality sedation must
be used sparingly

The suggestion that asthma must be considered 1 a very broad way 1s
made by Winer ¢! af {73) who reviewed the necropstes of 46 patients with
bronchial asthma They believe the lymphoid and adrenal changes 1n status
asthmaticus are evidence suggestive of alarm reactions secondary to
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alarmng stumuh such as histanune epinephrine hypowa and emotsonal
stmul The long contanued and repeated tmsults from these alarmng stimul
they believe may account for the relatnely hugh medence of diseases of
adaptation thatwere observed m their necropsy senes The fact that ACTH
(71) 15 50 effectsve 2dds weight to this view pomnt
The attempt to cure or alleviate the symptoms of the mecheally refrac
tory asth patient by nerie section continues Klassen ef ol
(74} Abbott et al (¥S} and Blades & of (76) report additional studres
The results can best be expressed 1 the words of Blades et ol  These data
demonstrate the bewrldenng g of an t h The
revieser would ke to add that the data also incheate that mtore than one
mechanism acts to produce that chintcal picture which 15 termed bronchial
asthma The effects of bronchorrhea mucosal edema and bronehial spasmt
all are exp d as atrway ob or asthma These three physiclopical
phenomena can occur as the result of focal stsmulation without nerve path
way mvolvement or may anse as the result of remote stumulation via the
autonomic nervous system (especially the vag) Vihen one considers the
focat h ! and nervous h that may mitiate an attack of asth
ma there 15 httle reason to wonder that denervation leads to such diverse
end results These three papers warrant far more discussion than can be
entered into here not because of the chmeal end results which were very
conflicting but beeanse of the g it that might
be derived therelrom
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PHYSICAL AGENTS AND TRAUMA

TRAUMA DUE TO STRESS AND PHYSICAL AGENTS'

By ALgErT R BEHNEE
Captasn (MC) U S Mavy Bureau of Medicsne and Surgery Washington D €

INTRODUCTION

The purpose of this chapter 1s to provide physicians with authorative
refereaces concerning the traumatic state mduced by a vanety of physical
agents and condittons The attempt will be made to cuthine (@) interrelation
ships and common pathologic and functional derangements nduced by
various agents (b) tolerance limuts and the range of compensation or adapta
tion 1n the face of the operative stress prior to wnjury and (¢) preventive and
therapeutic measures

‘The authoratrve summartes and reviews of various military stresses and
the action of traumatic agents as incorporated 1n such compilations as Ad
vances sn Military Medscine (174) prepared by the National Research Councit
provide a wealth of matenial from which only 2 few saltent points are enu
merated

In preparing this material the reviewer 1s tmpressed by (¢) the amazing
abihty of the body to withstand crash inyury trauma if acting forces are dis
tributed over large areas and the wide range over which various stresses are
tolerated provided adaptation ts affected (b) the importance of environ
mental and body temperatures under various conditions of peripheral 1n
Jury such as 1n the case of burhis to ehimmate pain decrease absorption of
toxic materials and delay the onset or mimmuze the severity of the shock
state (c) the ssmplicity of certain procedures as the backward facing of seats
m arecraft and (d) the pronmuse that cold therapy holds in burns and other
types of injury

The physician 1s pre emunently 1n a position to exercise a paramount fole
leading to the employment of preventive measures to reduce many of the
tragsc and gruesome disabifities that take their greatest toll during the chref
productive period of life The body s reaction may be considered first i
re(lanon to some stmple types of stress not usually considered to be productive
of injury

INTERRUPTION OF DIURNAL RHYTHMS

The work of Kleitman (1) emphasized the fatigue producing effects of
continually changing work sleep routines Man has relatively fixed physio
logrcal rhythms  uch as the diurnal temperature cycle which 1s not readily

1 This review covers app: y the period from 1949 to Septem
ber 1950
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changeable When these rhythms are not 1n synchrony with hs sleaping a0d
waking cycle 1tss probable that his efficiency and s feeling of well bangare
reduced and his rest disturbed The practice of rotating watches disregards
this fact The chnnation for example of the ditnal temperature thythm
by a votating Navy watch stander s schedule was demonstrated most con
winemgly by Utterbach & Ludwig (2) who continued an snvestigation 1m
tated by Klestman Some two to three weeks are required for 2 new dirunal
rhy thm to establish itself This simple ty pe of stress although easify obwiated
by constant work sleep routme operates to reduce efficiency and promote
fatigue Data are { to wd that maximal e tends to
counerde with remperature peaks and there are data indicating that arcola
tion may be more efficsent sn the afternoon (high temperature) than i the
smorning {fow temperature)

STRESS DUE TO OBESITY

Excess fat 1s an obssous traumatic agent and 18 associated with shortened
{sfe expectancy and & hgher mciderce of cardiosascular disease and diabetes
{Dublin Lotka & Spiegefman (3)] The reduction of excess body fat thravgh
dretary measures 13 simple 1n concept but to ascertain the optimal werght
for a given mdividual taking into account body type age and hormonal
factors 1s the more complicated crux of the problem What 1s the uaderlying
mechanism for example that permuts one individus! to eat to satiety and
remain Jean while another grows fat ? Insight mto this problem s afforded
by studies that permut the accurate determmation 42 vpe of fat content

For healthy young men 1t was possible for Behuke Feen & Welham £
to determine body volume according to Archimedes principle and bence
wvalues for specsfic gravsty as a whole The fat content of the body was found
by Rathbunr & Pace ¢5) i analyses on gitinea pigs to vary miersel} with
specific gravity 2 value of 1100 denoting Jeaness and one of 1020 a fat
content of about 40 per cent of the tatal body weight

If fat 15 the chief vanable efiecting body denssty 1t follows that thef
must be a lean body mass {specific gravity 1100} of umform componttton
teast in regard to such major components 2s water Data ea arwous
mammakan species sndicate that 72 to 73 per cent of the lean pody mass 18
water {Pace & Rathbun (6)] Any decrease wn the percentage of body water
m relation to total weght from 2 level of 72 to 73 should permut accurate
estimates of fat content It was an important chnscal contnippiion there
fore when Soberman ezal (7} descloped an accurate method for the measure
ment of total body w ater using sntipvrine Recently this method has been
stmphfied by Berger et of (8) Messinger & Steele (9) aud then Qssermatt
and co workers (10) showed that the chmeally feassble method for eszxmatmg
body fat content on the bass of antipynine determinations showed a hig
correlation wath fat based on d of speaific Km"“)!

Pertinent to our problem howexer s that fact that not oaly on sz‘»‘“’;
groups of men between the ages of 20 and 40 but also 1n other mammahd!
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species the values for specific gravity range between 1020 to 1 100 That
normal ndividuals of different spectes have values for body fat ranging from
values approaching zero to 40 per cent of the total body weight constitutes
a nddle of metaboltsm that must be solved in order to determine what con

sututes optimal body weight for any given individual Enforced hunger as
1n Europe resulted in large losses of excess fat in normal individuals but
2d ib eating again tended to restore the lost fat and previous body weights

The leanness was not maintamned and well being for the heavy individuals
was associated not with lean but rather with an obese condition

EFFECT OF RELATIVE INACTIVITY AND OF
ABNORMAL MOTION

Bep REsT

The debilitating effects of bed rest per se continue to be evaluated on a
quantitative biochemucal and physiologic basts Taylor ef ¢ (11} showed
that bed rest in healthy men was associated with a loss m cardiovascular
function a decrease m heart volume of 17 per cent and an increase of resting
and exercise pulse rates There nas marked deterioration 1n cardiovascular
responses to posture

MoTION SICKNESS

An enormous amount of time and energy was spent studying motion
sickness during and following World War II and résumés of the mnvestiga
tions are given by Bard (12) and by Tyler & Bard (13) Mation sichnes
represents a senous incapacitation produced by a stress which affects pni
manly a single organ system No normal person 1s immune and about 10
per cent of all adult individuals are highly The 18
general that hyoscine 11 a dose of 06 to 0 8 mg protects from 50 to 60 per
cent of susceptibles over a period of at least a half hour without producing
side effects undestrable from a nulitary pomt of view

Dimenkydrinate vs hyoscine —Both drugs appear to be about equally
effective tn the prevention of motion sickness Dunng the 1nitial enthustastic
periods attending the introduction of dimenhs drinate (Dramamine) Tyle
{14) called attention to the need for controlled tests employing hysocine
as well as a placebo The tests of Strickland & Hahn (15) and Simon & Seyler
(16) representatine of this type of study indicated that dimenhydrinate
reduced motion sickness about 50 per cent or to about the same degree as
hyoscine In the d d by d hydrinate may
be desirable 1n mulitary personnel this effect an about 10 to 23 per cent of
sndividuals 1s of course undesirable

Shaw (17) reviewing tests conducted 1in the U § Navy concluded that
dimenhydninate was prophy lactic 2gainst motion sichness in 50 mg doses
and that 1t was effectrie as a therapeutic agent in 100 mg doses The larger
dosage produced drowstness 1n 25 per cent of individuals In the excellent
seport by Boland & Grinsted (18) 1t was concluded that scopolamine and
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changeable When these rhy thms are not in synchrony with hes sleeping and
waking cycle 1t1s probable that his eficiency and hus feeling of well bemng are
reduced and his rest disturbed The practice of rotating watches dsregards
this fact The elimmation for example of the diurnal temperature rhythm
by a rotating Navy watch stander s schedule was demonstrated most con
vincingly by Utterbach & Ludwig (2) who contutued an 1atestigation tat
tiated by Klettman Some two to three weeks are required for 2 new dirunal
rhy thm to establish stself This simple ty pe of stress, although eastly obviated
by constant work sleep routine operates to reduce efficiency and promote
fatigue Data are accumulating to mdrcate that maxrmai effictency tends to
coincide with temperature peaks and there are data indicating that arcula
tion may be more efficient n the afternoon (hugh temperature) than i the
morming (low temperature)

STRESS DUE TO OBESITY

Excess fat 1s an obyvious traumatic agent and 1s assocsated with shortened
life expectancy and a higher inctdence of cardiovascular disease and drabetes
[Dublin Lotka & Spiegelman (3)] The reduction of excess body fat through
dretary measures 1s smple m concept but to ascertain the optimal weight
for a given mdividual taking into account body type age and hormons!
factors 1s the more comphcated crux of the problem What 15 the underlying
mechanism for example that permuts one indnidual to eat to satiety and
remain lean while another grows fat ? Insight nto this problem 1s afforded
by studies that permut the accurate determmation 222 910 of fat content

For healthy young men 1t was posstble for Behnke Feen & Welham )
to deterrmne body volume ding to Archimed le and hence
values for specific gravity as a whole The fat content of the body was found
by Rathbun & Pace (5) n analyses on guunea pigs to vary mmversely with

pecific gravity a value of 1100 denoting leaness and one of 1020 a fat
rontent of about 40 per cent of the total body weight

If fat 15 the chief vanable effecting bods density 1t follows that there
must be a lean body mass (spectfic gravity 1100) of umform composition
Jeast 1n regard to such major components as water Data en varous
mammalian species tadicate that 72 to 73 per cent of the lean body mass i3
water [Pace & Rathbun (6)] Any decrease n the percentage of bods %37
i relation to total weight from 2 level of 72 to 73 should permt accurate
estimnates of {at content It was an important chmcal contribution there
fore when Soberman efal (7) developed an accurate method for the measure
ment of total body water using antipyrine Recently this method bas been
simplified by Berger e af (8) Messinger & Steele (9} and then Osserman
and co workers (10) showed that the clinically feasible method for estimating
body fat content on the basts of antipyrine determimitions showed a gD
correlation with fat estimates based on determunations of specific gravlt)‘

Pertinent to our problem however is that fact that not only on se\‘erﬂn
groups of nien betw een the ages of 20 and 40 but also 1 ather mammahd’
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spectes the values for specific gravity range between 1020 to 1100 Thag
normal individuals of different spectes have values for body fat ranging from
salues approaching zero to 40 per cent of the total body werght constitutes
a iddle of metabolism that must be solved 1n order to determine what con

stitutes optymal body weight for any given individual Enforced hunger as
1n Europe resulted 1n large losses of excess fat m normal individuals but
ad ib eating agamn tended to restore the lost fat and previous body weights

‘The leanness was not maintained and well being for the beavy individuals
was associated not with lean but rather with an obese condition

EFFECT OF RELATIVE INACTIVITY AND OF
ABNORMAL MOTION

Bep Rest

The debihitating effects of bed rest per se continue to be evaluated on a
quantitative biochemical and phy 1ologic basis Taylor ef al (11) showed
that bed rest 1n healthy men was as ocrated with a loss 1n cardiovascular
function a decrease in heart volume of 17 per cent and an increase of resting
and exercise pulse rates There was marked detenioration 1n cardiovascular
Tesponses to posture

MotioN SICKVESs

An enormous amount of time and energy was spent studying motion
sickness during and followrng World War I1 and resumés of the mvestiga
tions are given by Bard (12) and by Tyler & Bard (13) Motion sicknes

a serious tion duced by a stress which affects prt
manly a single organ system No normal person 15 immune and about 10
per cent of all adult indivrduals are highly susceptible The agreement 1s
general that hyoscine 1n a dose of 06 to 0 8 mg protects from 50 to 60 per
cent of susceptibles aver a period of at least a half hour without producing
side effects undesirable from a mulitary pomt of view

Dimenkydrinate vs hyoscine —Both drugs appear to be about equally
effectrve in the prevention of motion sickness During the imtial enthustastic
periods attending the introduction of dimenhydrinate (Dramamine) Tyler
(14) called attention to the need for controlled tests employing hysocine
aswellasa placebo The tests of Strickland & Hahn (15) and Simon & Seyler
(16) representative of this type of study indicated that dimenhydriate
reduced motron sickness about 50 per cent or to about the same degree as
hyoscine Tn the d duced by d hy di te may
be desirable sn military personnel this effect on about 10 to 25 per cent of
individuals 1s of course undesirable

Shaw (17) reviewing tests conducted 1n the U S Navy concluded that
dimenhydrinate was prophylactic against motion sickness in 50 mg doses
and that it was effective as a therapeutic agent ;n 100 mg doses The larger
dosage produced drowsmess 1n 25 per cent of mdividuals In the excellent
Tepost by Boland & Grinsted (18) 1t was concluded that scopolamine and
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dimenhy dnnate were equally effective 1n the prevention ard ultimate cure
of air sickness Side effects reported were few mild and similar for both
types of medication One of the many valuable contrnibutions of Wendt
(19) 1 the field of motion sickness 15 his evaluation of the psychological
factorsinvolved a study applicable not onilv to motion sickness but affording
sasight snto the psychic effects of other stresses as well

CHANGES OF ACCELERATION

One of the chiel problems of aviation medicine protection agamst high
acceferative forces suggests the difficulties confronting the physiologist 1
altering for ple ah latorv ar that evolved
11 an environment of relatvely slow motion Concera over this problem
15 evident as early as the forties of the last century when the first railroad was
butlt A commuttee of physicians published a statement which clarmed that
the human body would not be able to stand the anticipated speed of 25
mph [Gaver ¢t al (20)] Rapd change of acceleration no doubt was con
sidered rather than acceleration

In 1950 awrcralt were travelling at soatc speeds which exceeded by more
than threefold the conduction of nerve impulses The tremendous strain 00
the cardiovascular system 15 evident from statements by Landis (21) An
atrplane travelling at 400 m p h and turming 1n a radiuts of one quarter mle
develops some 8 z and the pilot (weight 180 Ibs ) will press on his seat with
a weight of 1450 Ib The effective specific gravity of hus blood will be weit
over that of mercurv and the hydrostatic pressure of bloed 1a the region
of the ankfes will be over 650 mm Hg in addition to the artersal pressure
due to heart action Loss of fluid from the vascular system by filtration dur
g a period of § min exposure at 3 5 to 5 g amounts to some 250 c¢ This
fluid 15 reabsorbed rapidly during rest periods between exposures

Tolerance values —In the inside loop (plus g) with the pilot 1n the con
ventional position there occur changes 1n ear opacity disappearance of ear
pufse blackout and semiconscrousness These symptoms are assoctated with
falling arterial pressure at the head level and consequent progressive farlure
of eirculation and hypoxsa i retna and bram Gagge & Shaw (22) and
Lombard (23} have plotted data on g tolerance 1n relation to the time
factor « huch 1s baund 1nextricably with the magnitude of force m pmducllo;
of symptoms Three to five g over a period of several seconds 1s assnclatcd
with blackout while 6 g will result in loss of consciousness This 15 estimate
as one tenth to one fiftieth of the lethal force (21) There has been no organi¢
damage reported 1n vigorous adults blacked out many times The mgenious
expenments of Lambert (24) demonstrate the relationship of retinal 1schermi2
to blackout By ncutrairzing the effect of intraocular pressure with SUC;‘U:
cups apphed to the eye 1t was possible to ra1 e the blackout threshol l‘ir
shat 1t corresponded with that of loss of consticusness The tolerance Uh
negative acceleration (outside loop force exerted {rom feet to head) 1s ﬂ:‘l;c’
fess than that for positive acceleration Disagreeable symptoms as & s¢f




PHYSICAL AGENTS AND TRAUMA 247

tron of eyes being pushed out redout mental confusion and motor inco
ordination are associated with 2 to 3 plus g Gamble and co workers (25) con
cluded that cerebral symptoms occurnng at levels of headward centnfugal
force 1n the range of 3 to 5 g may be due to the marked carotrd sinus sttmula
tion that accompanies the increase 1n blood pressure at head level Tolerance
for changes 1n acceleration 1s adversely affected by warm environments and
by minor 1nf and fatigue

Protection —Abdomunal support alone 1s inadequate affording some
05 g protection Wath the lower extrermties pressunized the protection is
increased to about 15 ¢

VIBRATION

Davis (26) pomts out that there 1s continutty between the problems of
vibration and those of acceleration (Table 1) In the lower frequenctes the
whoale body 1s aflected with hugher frequencies a particular small area may
beinvolved asthe ear With the highest frequencies there occurs disruption
of speaific cells and the effect may even be specific for large molecules

Ultrasonsc vib —The term  ul refers to vibrations of the
same general character as sound waves but of frequencies above 20 000
cycles inaudible to the human ear A publication by Bergmann (27) con
taimng some 2 000 references 1s devoted to the physical aspects of ultra
sonies The biologieal effects have been extensively studied by Hanvey (28)
The role of ultrasonics 1n medicine was the subject of a congress held
Erlangen 1n 1949 (29) The mulitary services are furthering physical and
biological studies headed by Goldman at the Naval Medical Research
Institute and Parrack at Wright Freld

The basic physics of ultrasonics 1s under mvestigation by Schilling at
Pennsylvania State College In the Department of Physiology and Bio
physics at the Unmiversity of Washington L H Carlson and his co workers
are mterested 1n the coagulative effects of ultrasound on tumors Ludwig &
Struthers {30) have outlined the considerations underlying the use of ultra
somcs to detect gallstones and foreign bodies i tissues

The disturbing reports of varous types of symptoms experienced by
workers in the vicinsty of jet arcraft test stands do not appear to have any
physiologic basis In guinea pigs exposed four hours dady to the notse of
Jet turbo engines Wilcox & Windle (31) found destruction of the organ of
Corts but no other neurological changes Reports however of the thera
Peutic value of the vibrations emanating manly from Europe require some
evaluation of this ty pe of energy

. Gregg (32) outlmes the phystcal and biologic action of ultrasonic vibra
1ons

Review of the work on the biologic effects of ultrasound mdicates that most of the
observed effects may be classified as being due exther to cavitation 1n the presence of
dissolved gases ar to conversion of acoustic energy to heat energy (absorption) How
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TABLE 1
‘THe RELATIONSHIY BETWEREN LEVELS OF VIBRATION FREQUENCY
AND Blorocicat, EFvecTs*
Stimul Buological Effects
g Forces Problems of the circulatory system

Alternating Motion
{Stow Mavement)

Lower Range of Frequency

Next Higher Range of Frequency

Range of 20 to 10 000 Cycles with
Intensity of 120 to 130 Decibels

Middle or Lower Part of Auditory
Range

140 Decibels

Shightly Higher Intensity

Frequency 10000 Intensity 350
to 156 Decibels

Next Higher Range of I requency
and Intensity

Next Higher Frequency above
“That of Sound

Motion sickness As related to labyrmthine vis
ceral and perhaps visual stmulation

Effects on proprioceptor system (sense organs of
kinesthetic sense) Fatigue of the proprioceptor
system may have an important influence on per
formance

Tactile effects Stimulation of skin receptors

Effects on hearing Blanlung out of auditory
system may occur suth as results when workng
1n the presence of loud nose

Visual effects There are certain frequencies spe
cific for the eyeball which will most readily pro-
duce blurred vision when the head 1s exposed to
stimuli of this order

Panful effects The ears are first affected at ths
level The pan threshold presents a fat cune
Protection to the ears may be accomplished by
means of stmple ear plugs

Lethal effects on bacteria This has resulted com
mercially 1n a means for pasteurization of milk
It 15 po-sible that olfactory effects may be ea
countered

Thermal effects The hand plated 1n such 2 sound
field will be warmed between the fingers pain nidy
result and blisters may form

If the body reflects all the energy no thermal
effects will be encountered However 1f the 5y8
tem ab orbs the energy 1t will be heated W h:l
the energy 1 of a sufficient degree thermal pro!
blems result Al o the energy may be of su
intensity as to tear a system or an organ apart
Cavitation  The creation of a vacuum occurs
when the cohestve force of liquids breaks do:'g
At ths same level collods can eyen be dispers
Mercury can be emulsified 1n water

* From Dawvs (26}
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ever the former leads to of ligh local local efectrical po-
tentials 1ntense agjtation and secondary chemtcal reactions and the exact role played
by each of these secondary effects has yet to be evaluated by further nvestigation

Changes n the structure of cells (spitogy ra) have been reported by Lepesch
tan & Goldman (33) Ultrasound therapy 1s reported 1n Europe as bemng
beneficial for a vanety of diseases Nelson Herrick & Krusen (34) 1a therr
classscal paper have summarized the present status of ultrasonic therapy

The destruction of mahgnant tissue 15 attributed to the hugh local tem
peratures (Carlson) An advantage over therapy with x ray 1s that focussed
vltrasonic 1rradiatton may possibly avoid the over all destructsveness of
xrays Lynn & Putnam (35) produced small cerebral lesions 1n antmals by
focussed ultrasound at 835 ke

In an experimental study Baldes Nelson & Herrick (36) were able to
produce fugh temperatures in bone marrow and bone with relatively low
outputs of energy Adjacent tissues were heated only moderately Tempera
tures produced 1n bone and bone marrow may fise to dangerous levels within
afew minutes

In conclusion 1t appears that vib have blished
industrial applications (homogentzation of milk) In diagnoss and therapy
there are msufficient data avarlable to evaluate their usefulness At present
they constitute a means of dtathermy for the tnduction of high localized
temperatures

INJURIES DUE TO MISSILES

Medical and surgical problems of warfare agamn come up for considera
tion The experiments 1n the field of wound ballistics of Harvey and lus co-
workers (37) continued by nvestigations i1n the Medical Division of the
Army Chemical Center clanfy the manner in which shock waves associated
with the passage of a bullet through tissue produce 1n addition to the mjury
of the drrect hit (g} hemorrhage of the Jungs (b) perforation of the mtestine
(¢) splitting of muscles along fascial planes (d) cracking of a long bone (e)
loss of nerve function wathout external 1njary and (f) the disintegration of
a large mass of tissue under the skin despite a small entrance and extt hole

The war collection of the Royal Colfege of Surgeons described by Gordon
Taylor (38) contans matenal illustrating the variety of injuries produced by
mussiles With reference to the heart mention 1s made of the principle of
not removing foreign bodies 1f they do not produce symptoms or signs of
dysfunction

Protection —In World War II the anachronism of aviators in body
armor was associated 1 the Eighth Awr Force with an 80 per cent reduction
in casualties that otherwise occured from high veloaty fragments

INJURIES DUE TO BLAST
War expeniences showed that air blast i contrast with underwater
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blast caused little disability In the classic review by Clemedson {39} much
of our knowledge of the effects of air blast 1s summarized Worthy of men
tion 1s the capaaity of solid tissues to withstand snjury tn contrast with the
susceptibility of tissues adjacent to air or gas media as lungs and holfow
viscera Greaveselal (40) investigated the serious pulmonary and abdominal
injuries assoctated with underwater blast and emphasmzed the danger of
hemorrhage and perforation 1n viscera containing gas Protection agamst
arr and underwater blast waves 1s provided effectively by abdominal and
thoracic shielding The life jachet was especialfy effectve against pulmonary
mHury

INJURIES DUE TO IMPACT FORCES

Tnvestigations tato the prevention of injury afford the greatest promise
of red gthet dous disability and loss of life brought about by care
lessness and disregard for safety

Statsstsics —Dublin Lotka & Spregelman (3) state that the human life
wasted by accidents1s surely capable of material reduction If these fatalitres
could have been eliminated n 1939 to 41 the average length of hfe of white
males would have been increased by 19 vears Among white males accrdent
fatalities cost more lives than cancer Nearly 40 per cent of all deaths beloy
19 years of age are due to acaidents

In the military service 3 out of every 1 000 men are rendered ineffective
( flective ratio} by d d with 25 meflectsve from disease
[Ware (41)] Thus value 1s remarkably stable from year to year (42) and for
varigus branches of the service

With reference to motor vehicle accidents some 30 900 to 35 000 peogle
are Jalled each year and about one mullion people imjured The economic
loss also from these acadents is of the arder of 25 billion dollars Some 20
per cent of deaths between the ages of 20 and 50 are due to motor vehicle
acadents

Tolerance of the body as a whole and of indiwnrdual tissues ~It becomes
apparent from the analyses of De Haven (43 44) and the expeniments of
Stapp and co workers (45) that the body 1s capable of withstanding tre
mendous forces if [ocal deformation of tissues does not occur 1n vital areas
Falls of 1ndividuals from heights of 140 ft have been recorded without sert
ousinyury and miraculous escapes from injury have occurred 1n demohshmg
arplane acoidents where 1ndividuals were protected from contact witl
surrounding structures or when the impacts were distuibuted over rela
tively wide arcas and some of the mmpact force absorbed by protectne
materials In a major aircraft disaster at Cardiff Wales head njury from
acute jackknifing such that the head struck not the upper back of the se-‘:t
forward but the lower support of the forward seat was the almost nvanable
cause of death The Aur Force test team headed by Stapp have overcome

fes to provide elaborate [Denzin (46)} and nstru
n required for studies of buman tolerance crash deceleration

major
mentatio

~
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The results of a prel y series of concerved of
far reaching 1mportance indicate that the human body can be subjected to
about 35 g for 0 12 sec myury jolt loads of 58 g have been recorded on safety
belts and shoulder harness during the tests Under these conditions a 154
Ib subject sustained an average force of 5 4501b for 0 12 sec and more than
8700 1b for 001 sec or 21 and 341b persq i respectively OneofStapp s
subjects sustained 20 test runs and two others 13 runs each in both fornard
and backward seated with no evid of effects

Begumingat about 3§ g average mild esrculatory shock of short duration could
be observed in most subjects One subject sustained a fracture of the tips of the left
tenth costal cartilage while 1 g with an mad har

ness The same subject sustained a fracture to the wrist joint when his hand shpped
duringa 381 g deceleration

‘The only other injuries were muscle soreness and bruises An appreciation
of the magmtude of the forces operating under the test conditions 1s gained
from the fact that an unrestrained dummy weighing 185 Ib came to rest
700 ft from the pont where the test sled stopped after hawving passed
through a one nch pine board panel De Haven sgeneralization 1s re-empha
sized namely that the strength of awrcraft structures and mstallations
rather than the strength of the human body 1s the tmiting factormn personnel
protection

In regard to indivrdual tissues and specific body areas Carothers Smith
& Calabrisi (47) and Evans & Lebow {48) have measured the elasticity and
strength of certarn long bones of the human body Compression forces on
the whole femur were about 2000 Ib before fracture occurred (47) The
abdomen which might be considered vulnerable actually tolerates without
serious 1njury large forces of the order of 4000 Ib In crashes of hght air
planes 1t has been found that safety belts capable of resisting breakage up
t040001b and restraiming an area of 20 sq 1n at the hips have been broken
1n crashes without apparent injury at the site of restraint or elsewhere {Wur
zel Polansky & Metcalfe (49) De Haven (50)]

Areas most frequently snyured —The parts of the body most injured most
frequently in percentage terms are head 49 leg 20 arm 14 spwe 10
chest 7 peluis 4 scrotum 4 abdomen 2 [Du Bos (51)]

Personal protective measures—The most important hfesaving and pro
tective measure in aviation namely restramnt of aviators by shoulder
harness gear to prevent contact with surrounding structures was mtroduced
Years ago by former fAar Surgeon Mayor General Malcolm Grow Bierman
Wilder & Hellems (52) reported on the principles of protection of the human
body as applied 1r 2 restraining harness for arrcraft pilots The limts of
body tolerance for fixation and restramnt under crash conditions mn contrast
with the employ ment of energy absorbing matersals which stretch and allow
the body to move out of position remains to be determined Tt 15 one of the
problems under study by Coramander E M Warzell of the Naval Medical
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Research Institute The factor lting fixation 1s the possibility not of
external mjury but of displacement distortion and rupture of mternal
organs and blood vessels [Rushmer (53))

Changes 1n asrcraft dessgn—Only the simple innovation imitrated and
furthered by Pekarek (54) will be mentioned namely the backward facing of
seats With adequate seat fixation the support afforded the back of the body
agamst crash tmpact 1s the simplest measure to afford maximal protection
Passenger view and comfort are increased by this measute Fanlure or tardy
ness 1n making this change the great g and ¢ 1
barrier that the physiologist must overcome even though general agreement
eusts that his recommendation 1s scientifically sound mechamically feasible
and generally desirable

TRAUMA INDUCED BY KLTER:\TIONS OF BAROMETRIC
PRESSURE

HiGu ALTITUDE RESIDENCE

Anoxia —The ability of human beings to adapt to a constantly operating
stress 1s demonstrated convincingly by the ability of the Peruvian Isdian
to perform hard work at altitudes of 14 000 to 16 000 ft At the International
Sympostum on High Altitude Biology Lima Peru November 23 to 30
1949 1t was posmible to expenence the tion of the at
an altitude of 14 500 ft and at the same time watch Indians engage 11 2
strenuous game of football The studies of Monge (55) Hurtado Rotta
and certain other members of the Institute of Andean Biology and of Van
Liere (56) elucidate the remarkable acchmatization to altitude and strih
ing physical differences between the Andean and the dweller at sea level
eg (a) absence of e¢xcess fat (b) increased vital capaaty and (c) 0
creased red blood cells and hemouglobin (up to 25 per cent) Evidence of
hormonal changes and hypertrophy of glandular tissue wn contrast to the
effects of acute anoxia are not observed Subtle biochemicat tissue and celld
lar adjustments are under study

In the breakdown of acchmatization to hugh altitude [Monge (55)] the
compensatory polycy thermia of the adapted individual becomes poly cytherma
vera with red blood cell values of 6 5 to 85 mulhon The lungs become em
physematous the pulmonary vessels undergo sclerotic changes and the nght
side of the heart becomes enlarged wath ded 1n the elec
trocardiogram

Acute anoxsa —In contrast to the native resident the newcomer does
not have the capacity for work his immediate adjustments are prmanly

o ry and 3 The 1keal nd bed sleep
are well known The most striking findings however relate to
slandular motphology and function tn lower animals subjected adnuttediy
to a severe condition of anoua These may be eumerated as (a) enlargem n)t
puncipally of the adrenal cortex () increase secretion of epinephnne (¢

Itered
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1ncrease in blood sugar (d) reversible decrease 1n thyroid function equivalent
to a surgical thyrod [Van Midd th (57)] () d d gastric
motility (f) loss of fertihity degeneration of spermatogenic cells and (g}
hemorrhages in the intestines and other organs

In the expeniments of Altland (58) and Highman & Altland (59} the
hemorrhages mnto the mtestine and other organs and stenlity of rats exposed
daly to simulated altitudes of 25000 ft  are also pathologic derangements
of radiation sickness One of the most significant findings of Altland and
s co workers 15 that bactenal endocarditis may be readily induced tn rats
exposed 4 hr daily to a simulated altitude of 25 000 ft

Arsifical Several months of d at eltitude are
required for the newcomer to become partially acclimatized but even after
s1x months 1n contrast with heat stress he has not adapted as completely
as the native based on values of hemoglobin and acid base equilibrra Ex
posure 1n a low pressure chamber for a perniod of one month likewsse fails to
1nduce the degree of acchmatization enjoyed by the native [Hurtado (60)]
Evidence that some degree of acchmatization can occur 1n short daily ex
posures or that acclimatization once acquired can be maintained by short
evposures 1n a low pressure chamber 1s of practical significance 1n the case
of Andean pilots and military personnel One of the most tnteresting expert
ments to create rapid acclumatization was the nfusion of red blood cells
m healthy men by Pace et ¢l (61) The normal value of hemoglobin was
ncreased by some 22 per cent by the infusion of 1000 cc of red blood cells
without any ul effects Partial acchmatization was evident from the lowered
pulse 1 response to exercise under conditions of partiaf anoxia

AviaTION MEDICINE

Attention 15 1nwited to the reviews of Gagge & Shaw (22) Bronk (62)
Whittingham (63) and Fulton (64) The traumatic effect of altitude changes
on the ear and sometimes sinuses and teeth are problems occasionally con
fronting the physician About 1 to 2 per cent of flying personnel have diff
culty sufficient to visit a physician but some 25 per cent of indtwiduals show
barotraumatic changes 10 the tympanic membrane 1f the rate of exchange ts
sufficiently raprd as 1n exposure to high pressure Dichson (65) reviews the
Royal Air Force expertence Pan and temporary loss of hearmg are fa
miliar phenomena The writers observation of many men exposed to
barotrauma 1n underwater operations 1s that permanent loss of hearng 1s
not induced by this ty pe of mjury desprte the extenstve damage to the muddle
ear Therapy of the chromic tubal obstruction heretofore rather futile
became effective by the use of radiym applicattons by Crowe & Baylor
{66) and Crowe & Burnam (67)

Aedscal fitness for arr irarel —Whittingham Barbour & MacGown (68)
provide a comprehensive detatled outline on the medical contramndications
toair travel The number of deaths occurring within 48 hr after flight as well
as those 1n flight should be determined Wath reference to the cardiovascular
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system Graybiel s conclusions (69) are helpful He states that there are
few cases of circulatory faslure observed in fight 1n commercial arrhnes and
negligible difficulties volved mn the transport of cardiovascular cases by
the military and he suggests that the practicing physician should heep the
following 1n mind (a) patients with congestive failure or a severe degree of
coronary tnsufficiency should not be allowed to fly unless accepted as a caleu
lated nsh and (b) cardiac patrents with a moderate to great decrease i
reserve should not be allowed to fly 1f 1t 1s anticipated that they will become
overanxious during flight or develop motion sickness

Pressure breathing —The investigations of Henry ef al (70) on the
decrease 1n effective blood volume dunng pressure breathing and the use of
counterpressurization of the limbs to minimize flusd loss are of canstderable
chinical 1nterest

EFrreCT OF HIGH PRESSURES—DECOMPRESSION SICKNESS

Reviews of the physiological and pathological factors underiying de
compresston sickness have been prepared by Fulton (71) Catchpole &
Gersh (72) Hoff (73) and Behnke (74 75) The bastc principles undetlying
the uptake and ehmination of molecular nitrogen and other nert gases have
been outlined by Smith & Morales (76) and extensive measurements have
been made by Jones (77) and others The determination of cerebral blood
flow by hety (78) ustng nitrous oxde and of blood flow to tndividual organs
on the basis of 1nert gas absorption and elimnation [Jones (77)] mcluding
the use of radtoisotopes have advanced to the stage of clinical apphcation
Age 15 shown to be an mmportant factor 1n gas uptake and elimwmation by
the lous carbon d of Pace (79) by the mitrogen

andn d tests Estimates of pulmonary function
on the basis of nitrogen clearance time from the lungs by Boothby (80) pro
vide a simple clinical method of determiming early emphysema and other
impatrment The devel of a new bol, apparatus by Donald &
Christie not only for metabolism gas exchange but for estimates of mert
gas absorption and eltmmatton for short pertods constitutes an important
clinical advance

The halation of oxy gen at high pressures promotes a raptd elimmation
of carbon monoxide from the blood as demonstrated by Pace Strajman &
Waller (81) The stnulanty of convulsive seizures induced by oxygen at
Tugh pressure to those of 1diopathic epilepsy are indicated by the electro
encephalographic studies of Stein et al (82)

A therapeutic outhne developed by medical officers 1 the Navy durng
the past 10 years has been especially effective with reference to decompres
ston stckness The writer desires to emphasize the clinrcal value of an early
sign of the presence of gas bubbles 1n pulmonary vessels namely a sensha
tion of substernal distress on deep imspiration which frequently elicits the
cough reflex particularly when tobacco smoke 1s inhaled The s;m;:tt::;:
produced by gas bubbles 1n blood and other tissues may be of imited 1ate
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chmeally but are of broad interest in expenimental medicine The simula
tion of many disease states by embolic nterference with blood flow and the
reversibiity of the induced changes by decompression mernts extended
study The production of a shock state induced without tissue trauma in
which capillary stasts hemoconcentration and fall in blood pressure are
related solely to the early reversible impairment produced by gas bubbles
1s worthy of re examnation by climcal investigators Although the writer
and others have ascribed the signs and symptoms of decompression sickness
to mtravascular rather than to extravascular bubbles a healthy contrary
view has been expressed by Ferns ¢f ol (83) and some corroborating experi
mental data have been furmshed by Lund & Lawrence (84)

INFLUENCE OF WEATHER AND CLIMATE ON MAN

To the observations of the pioneers Huntington (85) Petersen (86),
and Mills (87) have been added a tremendous amount of precse clinical
and phystological data pertaining to the effects of climate and especnall)
the Ci mve n
such as the Quartermaster Chmatic Research Laboratory at Lawrence
Massachusetts have had the opportunity to observe and study large groups
of men under conditions ranging from desert and tropical heat to arctic cold

Climcally the study of environmental temperatures 1s furthered by the
type of 1nvestigations that are possible at the University of Illinois where
superb facilities exsst for the study of both the patient and normal individual
under d of a | The Quar Corps
of the Umited States Army have made extensive contrtbutions 1n outhning
clothing requirements for the inhabitable regions of the world It may be
commented on that three groups of individuals are nvolved for the most
part 1 the field of chimatology and temperature contml namely physicists

A and Few people und: d the physicist s comph
cated mathematlcal and graphic representations while the chinician s efforts
are as I The phystologist on the basis of well concerved
and lted speaks with and ad dly bridges
the gap between physicist and clintcian He 1n turn however 1s confronted
by the broad 1nf: of the her and cl 1 that natives
for example live practically unclothed 1n Patagoma under cold conditions
that are lable with the 1y muld labs ry

The notable advances in the field however require the participation of these
groups as well as the broadly trained geographers and chimatologists The
book edited by Newburgh on temperature regulation and science of clothing
(88) s ably the af 1oned ad and diverse

Additional excellent reviews and reference papers have been prepared by
Lee (89) on chimatology and tropical settlement by Du Bors (90) on fever
and the regulation of body temperature and by Field & Halt (91) Hemng
%2y (92) hreyberg (93) and Hardy (94) on the effects of heat and cold
The annual handbook of the American Socety of Heating and Ventilating
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L {9%) hap on phystologic principles and therapeutic
ppl as well as add: 1 inf helpfut to physicrans A much
needed publication Thermal Standards 1n Industry has been prepated by
the Comnuttee on Atmosphenc Comfort under the chawmanshup of Yaghu

(96)

ETFECTS OF Low TEMPERATURES

Cold was by far the most disabling stress i World War 11 and s the
Vanous arnugs 1t wmcapacitated several hundred thousand men As i the
N 1 s cold distupted and brought to a virtual standstlt
the German advances 1n Russia In the Eighth Aixc Force as hgh as 20 per
ceat of arr rard ! on were rendered casualtres
by cold Expostre to both wet and dry cofd not only of ground troops but
alsa of aviators and survivers on Iife rafts emphasized the smportance of
protective clothing and other meastres in the care particularly of the hands
and feet

Herrington (97) aptly points out that impetus to wavestigations of the
effects of Jow temperatures was supphed before the war by the recogmition
that regions of the body with lowered ures nere less bie to
the development of mabgnancy that certam embrsonal cells were snjured
by temperatures below 35 C  and by the large number of expenimentsn
which the temperature of the body as a whole was lonered by as much a5
14C
The employment of Jow temperatures as a means of jocal anesthesiz
and therapy 15 established and the advantages as outhned by Allen (98)
have been confirmed by Large (99) and others The contral of environmental
and body temperatures o the therapy of burns and certam ty pes of shock
with the physiol 1 ssol of the peniphery or surface of
the body by reduced blood flow as d d by P
m cold water constitate for this teviewer the chief stimutus for the prepara
tion of these notes

Cold tolerance and physivdogscal changes of the body as o whole —~In £08
trast with high temperatures the body can tolerate unbelievably low tem
peratures the crtical value for lethal body temperature beng approxt
rmately 25 C [Hernngton (97)] A fall m temperature from 39 t0 35 C 1
assocsated with shivering increased oxygen consumption brads cardia and
retention of coascrausness From 35 to 30 C  stuvermg ceases there 15 2
fmear 1ail 1 oxygen ton and loss of From 30 to
25 C  there occur cardsac decompensatton and fadure The sequence of
events leading to cardiac decompensation and fathure as given by Hegnauer
et al {100) are (o) prolongation of the activity phase of the cardiac cycle
{8} dechne 1 artenal pressure and {¢) sncrease 10 blood viscosity and 2
depresston of ceftular (hearty oudations Measures to keep the heart warm
prolong hfe and enable the body to withstand lower temperatures

In human {water 43 to SOF
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1e 6 to 10 C) Behnke & Yaglou (101) noted the well tolerated fall of
body temperatures of 3 to 4 F 1n the course of an hour assocated with as
much as six fold increase in oxygen consumption due to shivening After
removal from cold water deep body temperature fell an additional 4 F
dunng a penod of 20 min unless an immediate renarming was effected 1n
water 104 F (40 C) Thus fall in temperature 15 attnbuted to an equilibra
tion of deep hody and penpheral temperatures oucasioned by the release of
arculation into the previous constricted periphery The mamntenance of
good muscular function and deep body temperatures of 96 1099 F (355
t0372C) m tion with ures of 45 to S5 F
{7 1013C)md the ble 1solation for ble penods of
time of core from pertpheral tissues No mjury except persistent paresthesia
1n the toes (water 43 F but not 50 F for 1 hr) occurred 1n these expern
ments It s of interest that the partral shift 1n blood flow from the core to
the periphery 1s reflected by changes in the size of the liver and pulmonary
vessels as observed by x ray studies of Glaser Berndge & Prior (102)

Hands and feet —The tolerance to cold of hands and feet depends to a
large extent upon the deep temperature of the body which if marntatned
permuts useful function at p otherwise [Rapaport
et ol {103)] Under these conditions a skin temperature of about 50 F
(10 C) 1s the lower hmut for the maintenance of a reasonable degree of
manual dextenity MMen hvmg contmually for one month m cold environ
ments 1n exp d by 1 (104} were able to tolerate
surface temperatures of the feet of approxmately 63 F (17 C) Acclimat
zation was indicated by the fact that the subjects became less and less

fortable and cyanosts d

Physiologic facts of great are the reduced blood flow to cooled
hands and feet by local cooling to 59 to 68 F (15 to 20 C) when the body
temperature as a whole 1s maintamned and the great merease i blood flow
(pleth; dings) at water of 41 to 50F (5
to 10 C) equal to the flow at water temperatures of 86 F (35 C) The
ncreased blood flow at low temperatures may be through arteriovenous
anastomoses and essentrally a reaction to injury Brown e @l (105) u ng
a pressure type plethysmograph record tissue edema rather than increased
blood flow at 50 F (10 C) In wiew of climical applications 1t 1s of prime

tmportance to determine the vascular reactzons and oxy gen supply n cooled
tissues

Pertinent to the problem 15 the finding of Mead & Bader (106) that the
cooling curve of the fingers 1s hike that of the avascular fnger wmdicating the
extent of activity of the arteriovenous shunts and other mechamsms which
come into play In another report Bader & Mead (107) state the important
conclusion that blood flow through the fingers depends primarily upon the
over all body need to conserve or dissipate heat and that local rewarming
of the cold digt 1s meffective for re-establishing a high blood flow

Tmportant adaptation responses relate to the adrenal gland [Stemn et al
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(108)] and the important role played by vitamin C Thenen & Dugal (109) 10
one of a series of excellent papers teported a retention of ascorbic acd
m tissues of rats exposed to & cold and a p t
effect on adrenal hy pertrophy

Cold snyury ——hlan appears to be the most susceptible of varsous species
to cold winjury [Brown & Landts {110)] Especally resmstant are cold blooded
species In cooling the frog mesentery no signs of capsifary mpury or leakage
of protem from capiflaries appeared untal alter the tissue had been frozen
Lange Wemer & Boyd (111} were able to produce & constant fesion sz rab
bits comparable to smmersion foot The lesions differed basicaliy from frast
bite manly i that disturbances of nervous furction and mtravascalar aggly
tination ph : of f were msing The distaction
betueen the types of 1myuny produced by cold short of freezing and those
following freeving 13 bome out by many studies and chnical obseriztions
pornttag to the late occurrence of edema the greater mncrease i capillary

bihity and the gangs which are ch tie of frostbite in con

trast to immersion foot The reactions to cold injury are descrabed by hrey
berg {33) Apart from the direct ingury to cefls caused by cooling which may
not be sereparable the subsequent vascular reaction may cause further and
fatalinjun to cells  Itis the fulmmating vascular reaction which precedes
the tissue necrosis and the mechamsm 53 probably not through pressure of
an edematous fid not through thromboms 1 its wsual form  but rather
through the development of stasis

Ssmilarsty of alteration sn both cold and heot emgury—~Crsmon 112
observed that the pathologic and physsologic reactions to cold muny a%
essentially simsfar to those seen in tissues reacting to superficsal thermal
burns Likewise Rosenfeld and co workers (£13) noted that abnormalities
m disordered artental and lymphat 1 are fy simar 10
frosthite to those following a hot water burn

Therapy far frostbite —The effectiveness of hepann reported by Lange &
Boyd (114} sn preventing gangrene th expenimental {rosthste has not been
confirmed by Crismon or by Quintanilla Krusen & Essex {115y The resufts
obtamned by Sehumacher &f ol (116) were nfenor to those prepared by
Lange and associates Fuhrman & Crismon (117} further found that ot
only ant i but s tors sterord b an
of bloed volume plasma coltordal osmotsc pressure and extracellular phase
volume by the use of whole biood transfusien alt fatted to prevent gangrent
InHowing standard cold injury

Recogmution of the stnmlarsty of cod to thermal sngury led Crismon ef al
(118) to employ pressure dressings with favorable results i expermental
frostbite A more favorable response with rapd rewsrmng 1 contrass with
moderate coohing was obtamed In general little has been accomaphshed 1
the therapy of {rosthite to minimize the sstial wjurs or present the subse
quent gangrene

Immersion fa

of —~Clinically the emplos ment of judicsous coohing by
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White & Scoville (119} in the treatment of immersion foot reduced or elimt
nated pain and appeared to be a most effective type of therapy Although
Hemungway (92) concludes that at the present time 1t remains to be demon
strated by controlled expenimentation that cold therapy does more than
postpone the ordinary course of events in recovery from cold injury there
appears to be no alternative at the present tume but to treat immerston foot
n accordance with White s regime

Cold  therapy —The term physiologic amputation 15 employed by
Large (120) to denote the use of the tourniquet and refrigeration for the
successful removal of gangrenous extremities Prolonged cooling in tissue
not removed can delay wound healing decrease resistance to bactenal in
vasion and may be folloned by nerve degeneration Data on reduction 1
temperature necessary to produce injury are few with respect to normal tissue
and are scanty or absent 1 regard to tolerance by njured tissue The employ
ment of cooling and cool environments will be discussed further under para
graphs dealing with burns and shock state

ErrecTs oF HicHt TEMPERATURES

In contrast to an extended range of low body temperatures consistent
with the maintenance of vital functions the body s capactty to absorb heat
and to function at ligh temperatures 1s limsted  On the other hand the
process of heat acch 1s panied by ch istic and
eastly physsolog; 1n terms of and pulse
rate 1n relation to work and the ability to sweat and to conserve salt

Tolerance and physiologic effects —The work of Blockley & Taylor (121}
wdicates the high en 1 d eg 180 F for
49 min A moderate rise of body temperature say up to 25 F under con
ditions of work 15 not considered harmful and may possibly be considered
beneficial A nise of about 10 F 15 a representative rectal temperature mn the
upper range of survival

The stress on the heart 1s indicated by the increase 1n rate In data
quoted from Herrington (97) the sitting posstion rates of 135 to 140 mark
the upper limut of effective acceleration recling the upper limit 1s about
120 This 1s 1n contrast to an exercise rate of about 180 Further the differ
ence of 20 beats between rechining and sitting heart rates under heat stress
approximates that between rechmng and standing rates in debihitated or
fatigued subjects These pulse rate alterations would appear to be funda
mental m the consideration of heat exhaustion

Maumal sweat production can approach rates of about 41 per hr for
short periods according to Robinson (122) In the desert during an eight
hour penod some 10 to 121 of sweat may be secreted and 1n industry some
81 may be lost during a work shift

Temperature Jimsts with respect to work —In addition to the paper by
Yaglou et ol (96) the report by Caplan (123} on the effects of hugh environ
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mental temperatures on underground workers in the holar gold field 1s
outstanding

Heat injury —Caplan (123) described the clinical and pathological mans
festations of dehydration heat stroke heat cramps and heat collapse on
the basis of his extenstve climcal expenience Heat stroke 1s charactenzed
by restlessness hot dry shin body temperature of 107°F or higher full
bounding pulse elevated blood pressure and high mortality rate occurring
within a few hours of the development of symptoms By contrast in heat
collapse there may be a fall in body temperature 1n some cases as much as
35°F  with dehydration hypotension chlonde deficiency a picture of
acute adrenal cortexnsufficiency In heat stroke and more somn heat collapse
the water and salt losses are of major importance

Stmple dehydyotion —Durning an eight hour work shift Caplan (123)
constders that a loss of body fluid approaching 51 1s difficult to make up and
cannot be replaced during the shuft Efforts to induce individuals to drmk
quantities of fluid equivalent to the known sweat loss will not be tolerated
and if forced will result in vomiting There may be a large quanttty of flud
1 the bowel not available to blood tissue If reserve tissue fluids are low
either as a result of defective intake or abnormal loss through secretion
vomiting and vascular climcal signs of dehydration may supervene with
suaken eyes gross inelasticity of skin and hemoconcentration a condition
comparable outwardly to that seen 1n surgical shock

Chloride deficiency and keat cramps —Fatigue asthenia nausea vomuting
and cramps may occur 1f the plasma chlorides fall below 560 mg per |
but this 1s not invariable In cases of heat collapse evidence of chlonde
defictency can be found 1n 65 to 90 per cent of cases Caplan (123) and Conn
(124) have shown the remarkable adaptation that 1s possible with reference
to salt economy

Prophylaxss and therapy —Reference 1s made to the article by Talbott
(125) The admimistration of salt sn tablet form has been greatly improved
[Consolazio Pecora & Tusing (126)] by using a slowly dissolving tablet
impregnated with cellulose nitrate or acetate forming 2 multicellular palt
Most of the disagreeable symptoms d with salt 1ng are eltm:
nated 10 this manner

BURNS AND SHOCh

Thermal burns resulting from atomzc bomb explosions —The burn problem
1n atomic warfare 1s the subject of a special article by Evans (127) who
contributed the chapter on  Shock and Burns for Volume I of the Annual
Review of Mediane The mortality in Hiroshima and Nagasaki from burns
of the flash type was 30 per cent in contrast with a mortality of ealy 10 to
20 per cent attnbuted to 1onrzing irradiation  Pigmentations follcmedl a
primary erythema associated with the intense infrared and ultraviolet
rradiation The unmique and sertous problem 1n connection with atomic

thermal burns 1s the of 1omzing rad Thus radiation 1n
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sigmficant amount say 150 to 200 r will aggravate the symptoms and chint
cal course of the burn injury In amounts of 250 r and higher there would
occur not only severe direct local effects but such complications from radi
ation 1llness as pancytopenia loss of resistance toinfection and hemorrhage
[Behrens (128)]
Under conditions of a large scale catastrophe special installations are
_ required for refuge and treatment A practical proposal outhnes 2 plan to
mstall medical aid facilities and supplies 1n underground garages sumilar 1n
prmosple to the Union Square Garage 1n San Francisco {Behnke (129)} The
first aid services of lay personnel will be required and a simple practical
booklet to this end has been prepared for the Bntish Red Cross by Whitting
ham (130)

To last year s analytical review by Evans are added the following notes
which emphasize the importance of temperature both environmental and
local 1n the treatment of burns and prevention of shock and of utihzing

lly in the of mass 1 the plasma substitutes

Dextran and Periston

Cape (131) summarizes work on buras carried out durning and subsequent
to World War II The extensive flash burns at Pearl Harbor posed such
problems as whether debndement and cleansing were necessary and the need
for surface coagulants The large scale immedrate treatment of burns recom
mended for the military services consisted simply 1n the application of petro
fatum dressings For individual treatment of burns real advances were made
1n promoting convalescence 1n the removal of necrotic tissue by use of certain
chemicals such as pyruvicacid and 1n the employment of skin grafts within
48 hr after inyury

The difficult problem of therapy appears to be the rapidly changing se
quence of pathologic and restorative changes calling for a varety of pro
cedures In the stage of edema colloid therapy and the restrictive dressing
may be called for In the stage of reabsorption of flmid the presence of colloid
may act as retarding agent and excess fluds may bring about pulmonary
edema and cardiac d 1on Systemat of these prob
lems 1n connection with burns has been pursued by Cope and his co workers

Rhinelander Langohr & Cope (132) found as a result of studies of ex
perimental burns in dogs that immobilizing restrictive dressings retarded

plasma loss d lympl flow and displaced edema p y n
the 1 spaces O g these ad was the danger {rom
gangrene due to 1 of the d

Agaimn reference 1s made to the Advances 1n Milary Medicine and the
summary reviews on the clinical aspect of shock by Richards (133) exper:
mental traumatic shock by Fine (134) and mtermediary metaboltsm 1n
shock by Long (135) Ruchards outlines shock research with reference to
(a) mechamsm (b) special inquiries into vasomotor behavior (c) possible
chemical or toxtc factors and (d) the particular problem of thermal burns

The most ;mportant discovery and one of the greatest practical significance
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mental temperatures on underground workers 1n the Kolar gold field 1
outstanding

Heat injury —Caplan (123) described the clintcal and pathological man:
festations of dehydration heat stroke heat cramps and heat collapse on
the basis of his extenstve clinical experience Heat stroke 1s charactenzed
by restlessness hot dry skin body temperature of 107 F or higher full
bounding pulse elevated blood pressure and high mortahty rate occurning
withm a few hours of the development of symptoms By contrast m heat
collapse there may be a fall in body temperature 1n some cases as much as
35F with dehydration hypotension chlonde deficiency a picture of
acute adrenal cortex insufficiency In heat stroke and more soun heat colfapse
the water and salt losses are of major importance

Simple dehydration —Durnng an eight hour work shift Caplan (123)
considers that a loss of body flurd approaching 51 1s difficult to make up and
cannot be replaced during the shift Efforts to mduce indivaduals to dnnb
quantities of fluid equivalent to the known sweat loss will not be tolerated
and 1f forced will result 1n vomuting There may be a large quantity of fnd
1n the bowe! not available to blood tissue If reserve tissue flunds are low
either as a result of defective intake or abnormal loss through secretion
vomting and vascular chacal signs of dehydration may supervene with
sunken eyes gross melasticity of skin and hemoconcentration a condition
comparable outwardly to that seen 1n surgical shock

Chloride deficrency and heat cramps —Fatigue asthenia nausea vomuting
and cramps may occur if the plasma chlondes fall below 560 mg per I
but this 1s not mvanable In cases of heat collapse evidence of chlonde
defictency can be found 1n 65 to 90 per cent of cases Caplan (123) and Conn
(124) have shown the remarkable adaptation that 1s possible with reference
to salt economy

Propkylaxts and therapy —Reference 15 made to the article by Talbott
(125) The admimstration of salt in tablet form has been greatly improved
[Consolazio Pecora & Tusing (126)) by using a slowly dissolving tablet
impregnated with cellulose mitrate or acetate formmng a multicellular pll
Most of the d ble symptoms d with salt ing are elimt
nated 1n this manner

BURNS AND 5HOCh

Thermal burns resulting from atonssc bomb explossons —The burn problem
in atomsc warfare 1s the subject of a special article by Evans (127) who
contributed the chapter on  Shock and Burns for Volume I of the Annual
Revrew of Medicine The mortality in Hiroshima and Nagasak: from burns
of the flash type was 30 per cent In contrast with a mortality of only I?i to
20 per cent attributed to tontzing irradiation Pigmentations followe l-’:
primary erythema associated with the intense infrared and ultravzol ec
syrradiation The unique and sertous problem 1n connection with atom!

of 1on1zing rads Thus radiation 1

thermal burns 1s the pl
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Iytic enzymes Langohr ef al (142) 1nve d the effect of th
cold on the circulation of blood and Iy mph 1n thermal burns utilizing a cold
bath (10 C) Cold reduced Iymph flow edema formation and rise 1n pro
temn concentration These changes were thought to occur as a result of shunt
1ng blood flow away from damaged capillanies There was no alteration 1n
the pattern of artenal blood flow until the extremity was remozed from the
cold bath when there was an immediate nise The advantages of cold are
d of 1 of 1nf and d hed damage due to

impaired circulation but 1t was pointed out that cold also reduced the rate
of the healing process and that the excesstve use of cold may itself cause
damage More must be known of the critical temperature which can be
employed with safety It seems wise at present to hmit the use of cold to
temporary alleviation of pain of burns of small extent

In experimental crush injury to the dog [Fine (134)] gas formation
fever and early death occurred when the temperature ranged from 24 to
27 C and at temperatures of 16 to 20 C gas formation was inhibited
Death from muscle injury to one leg was reduced from 100 per cent at 28°C
to zero at 16 C Refrigeration of a crushed leg even at room temperature
of 28 C resulted 1n survival Rel of the to d extremty
before release of the tourmquet prevented death from shock Allmnvestigators
working with shock have stressed the importance of not adding external
sources of heat

It 1s hoped that extensive experiments will be directed to the umform
control of pressure hunudity and focal oxygen supply by such means as
plastic envelopes as well as the maintenance of a determined optimal flud
©Or gas environment 1n contact with the burned area

Plasma subsiitules—In wview of the difficulties in the United States
dunng and since World War 1 attending the development and certainly
the large scale production of a satisfactory plasma substitute 1t 1s truly
remarkable that there are now available two clinmically highly factory
substances Dextran from Sweden and Periston from Germany Pernston
ina 35 per cent solution 1n 500 cc of physwological saline appears to be
equivalent int 1ts hemodynamic action to 380 cc of 2 6 per cent solution of
Dextran Selected 1n 1940 as a plasma substitute by the distinguished
pharmacologist Weese (143 144) of the Bayer Research Laboratories Elber
feld Penston 1s a solution (of the above mentioned concentration) of
i d polyvinyl pyrrolid. called kollodon It 1 a polymerization
product developed by Reppe and collaborators 1n Ludwigshafen am Rhein
and onigmally manufactured as raw matenal for adhesives binding materials
etc Molecular weights of the matenal used range from 20 000 to 80 000 with
a mean of about 50 000 1n contrast with the polysaccharide Dextran which
i the Swedish form contains particles with molecular weights of the order
of 100000 Although chemically tnert and simular 1n action to Dextran there
are on the basis of lable but data some diffe worth
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1s that 1n shock following trauma the decrease m blaod volume 1s regularly
associated with hemodilution and the loss from the circulation 1s that of
whole blood and that st oceurs at the site of 1mjury

To the fundamental concept that traumatsc shock 1s largely the result
of loss of circulation flud into injured tissue and the belief held by many
that shock and loss of blood are 1dentical {Harkins (136)] are added studies
by Rosenthal & Tabor (137) McCarthy & Parkins (138) and Fox & Baer
(139) showing the importance of the shift of salts particularly sodium 2ad
potassium and the need for large quantities of ssotonic sodium solutions
(third degree burns) to replace the loss of intracellular sodium

That there are many factors involved in the complicated syndrome of
shock 1s evident from studies 1n which death could not be attributed to the
quantity of flurd lost 10to the limbs and 1n which a smaller lethal residuel
blood volume was associated with hemorrhage compared with trauma
Thus Fine (134) showed that shock after muscle crush injury appears
fate (after 24 hr) and s prevented by chemotherapy Shock induced by
the release of tourniquets appears early and 1s cured by volume replacement
but not by chemotherapy Further in Fine s ingemous crossed airculation
expeniments in dogs a reduced blood flow was associated with hepatic
wmsufficiency and the accumulation of vasodepressor matersals 1n the blood
stream

Of great signtficance 1n the eluctdation of specific factors causing hemoly
s1s and aiding the development of shack are the studies of Moore & Fox
(140) During their investigations of shock 1n mice produced by tournquet
and by immersion of the hind limbs 1 hot water electrophoretic analyses
revealed the presence 1n the blood serum of large quantities of substance
having 2 mobility near that of serum 4 globulin It was found that the
amount of these substances was a function of the environmental tempera
ture of the ammals and was also related to the severity of the shock Thus
at a temperature of 25 C and a hurmidity of 70 per cent or at a temperature
0f 35 C and 2 hunudity of 10 per cent none of the animals dred within 6 br
but at a temperature of 35 C and a humdity of 75 per cent or more the
mortality was high large numbers of mice dying within the fiest hour after
the release of the tourmiquets This mvestigation focuses attention on the
importance of temperature not only of the environment but of injured
tissue and the body as a whole

Imp of low 1 temperatures and the localized applicalion
of cold—The employment of low temperatures 1n the general localized
treatment of burns and other types of trauma 1s of the greatest promise
During the war the arr conditioning of Naval hospital ships [Behnke (141)]
was attended by a rematkable improvement and lessened mortalhty 1n cont
nection with treatment of burn patients Concervably important factors

d. d heral circula

were decreased loss of fluid by poration 2 p c
tion kmiting the absorption of toxic agents and decreased activity of hemo
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ATOMIC BOMB EXPLOSIONS AND IONIZING RADIATION

It was posstble at Bikn to study the biological effects of an atomic bomb
explosion on several species of ammals and to make follow up studie
mamly by Cronkite and by Tullts and their co workers over a period ol
several years at the Naval Medical Research Institute and elsewhere These
investigations as well as a comprehensive résumé of the medical aspects of
atomuc energy are presented in the blook Afomic Medicine edited by
Behrens (157)

Lundie of the Royat Army Medical Corps (158) has prepared a review of
the medical aspects of atomic warfare including a hist of references that will
be most helpful to physicians The blast thermal and somzing radration
effects of the atomic bomb 1 on the Jap. have been
by Howland & Warren (159)

‘The chain reaction of atom:c explosion produces a spectral range of energies similar
to those emanated by a smafl sun 1n the absence of a protective atmosphere Ample
evidences of radration were produced rangmg from the extremes of the long heat
bands beyond the infrared through the visible spectrum down to the short penetrating
wavelengths of the ¥ rays

Blast and thermal effects which were responsible for about 80 per cent of the
mortality have been mentioned 1n previous paragraphs

Ingury produced by tons 1ng rads —Several d h hi
1stics of 1rradiation effects are the importance of the secondary rather than
primary effects and hence the interval between njury and appearance of
symptoms absence of or mimimal pamn sensitivity of hemoporetsc and gon
adal tissue and the lack of spectfic therapeutic measures The possibility
however of shielding such sensitive organs as the spleen to effect a great
crease 1n body tolerance 1s one of the most promi ing and interesting meas
ures under study by Jacobson & Lorenz (160)

Warren & Bowers (161) have summanzed the acute radiation syndrome
m man Hematologic and other effects ba<ed 1n part on the Bikim tests con
stitute the basts of a series of reports by Cronkite (162 163 164) while
pathologic aspects of the irradiation 1njury have been reported by Tullis
(165 166) The book by Bloom (167) on the lustopathology of irradiation
it much of the in thus field conducted 1n the Argonne
Laboratortes University of Chicago during the war Brochemical effects of
srradiation covenng work in the Argonne Laboratories and subsequently at
the Untversity of Minnesota are summanzed by Schwartz (168)

Chrome efects of 1ons ing radiatton —Lorenz 1n long tume exposures of
guinea pigs to small doses of 1y has di d the e
and the decrease 1n life span

toa kabl, aging
In other experiments he has described a recurrent anemia 1 effect a pan
cytopema following an apparent recovery six months after the termmation
of exposure to irradiation Cumulative effects and permissible dosage limits
of 1onizing radiation are summarnzed by Behrens (157)
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noting Periston by contrast with Dextran has the property of absorption
for dyes and touns sach as those emanating from diphthena and tetanus
organtsms {Schubert (145 146 147 148)] also 1t 1s taken up readily by the
reticuloendothelial system Dextran on the other hand may exert a speafic
diuretic actron

Pernston 15 (a) stable over a wide range of temperatures and apparently
can be stored mndefimtely (b) relatively mexpensive and can be manu
factured in large quantities and (¢) 1ts use over a period of nine years for the
treatment of indrvidual and mass casualties has been attended 1n 1ts early
use by only an occasional reaction attributed to pyrogens In Germany 1t
has largely replaced plasma and serum as well as analeptics for emergency
use It1s of course not a blood substitute and 1s of greatest value admims
tered during or diately foll g and withm the cntical
pertod up to about 20 hr following 1njury

In Germany during the war Penston was given to thousands of patients
i the field under conditions of the Russtan winter and African summer
[Hecht & Weese (149)] Clinical studies have been made by Duettmann
(150) In hospitals patients have recerved up to 31 of the colloidal solution
over a period of three days Usually however not more than135 to21 are
given Massive infustons 1n lower animals fll the reticuloendothelual cells
with the colloid which may be excreted subsequently without imjury [Batfuss
& Exchler (151)] In man accumulation of the colloid 1 storage cells has not
been found [Randerrath (152)]

Many interesting studies with Penston as with Dextran are obvious
particularly with reference to distribution and possible changes 1 the coliord
2s well as posstble low grade chrome injury especially 1n liver spleen and
ladney tissue Finally 1t1s of interest that one of Germany s outstanding
medical contributions has not been studted or utilized more extensvely

A COMMON DENOMINATOR IN REACTION TO INJURY—
BLOOD STASIS AND THE CLUMPING OF BLOOD CELLS

Various types of trauma are assoctated with a slowing and cessation of
crcylation through injured parts The proneer work and vivid demonstra
tions of Knisley and his co workers (153) of the altered gross consistency of
blood 1n disease and tnjury imvites extensive imvestigation The fluorescern
techmque of Lange & Boyd (154) contributes to an exact description of the
istopathologic changes associated with stass In cold injury the clumping
of cells 15 not a true agglutination but 1s described better perhaps by hrey
berg (93) as conglutination That erythrocytes are not agglutinated foIf
Jowing prolonged stasts was observed by Fulton & Akers (135) 1n 2 study of
transillumined membranes of the hamster and frog

Begelow Heimbacker & Harnson (156) mvestigated ntravascular agd
glutimation mn the attempt to clarify the meaning of vascular stasis and
sludge Animals exposed to trauma showed agglutimated clumps of red bloot
cells after injury which act as embolt 1n areas remote from trauma
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ATOMIC BOMB EXPLOSIONS AND IONIZING RADIATIOM

It was possible at Bikini to study the biological effects of an atomic bomb
explosion on several species of ammals and to make follow up studie
mamly by Cronkite and by Tullis and therr co workers over a peniod ot
several years at the Naval Medical Research Institute and elsewhere These

as well as a ) résumé of the medical aspects of
atomic energy are presented in the blook Afomic Mediane edited by
Behrens (157)

Lundie of the Royal Army Medical Corps (158) has prepared a review of
the medical aspects of atumc warfare including a bst of references that wll
be most helpful to physitans The blast thermal and romzing radiation
effects of the atomuc bomb expl; on the J; have been d
by Howland & Warren (159)

‘The chain reaction of atomic exploston produces a spectral range of energies suntlar
to those emanated by a small sun 1n the absence of a protective atmosphere Ample
evidences of radiation were produced ranging from the extremes of the long heat
bands beyond the infrared through the visible spectrum down to the short penetrating
wavelengths of the y rays

Blast and thermal effects which were responsible for about 80 per cent of the
mortality have been mentioned in previous paragraphs

Ingury produced by sontuing —Several di h h
sstics of wrradiation effects are the ymportance of the secondary rather than
pnmary effects and hence the mterval between injury and appearance of
symptoms absence of or mimimal pain sensitivity of hemopoietic and gon
adal tissue and the lack of specific th The bility
however of shielding such sensitive organs as the spleen to effect a great 1n
crease 1n body tolerance 1s one of the most promising and interesting meas
ures under study by Jacobson & Lorenz (160)

Warren & Bowers (161) have summanized the acute radiation syndrome
wn man Hematologic and other effects based in part on the Bikun testscon
stitute the basis of a series of reports by Cronkite (162 163 164) while
pathologic aspects of the irradiation injury have been reported by Tullis
(165 166) The book by Bloom (167) on the histopathology of irradiation
lucorporates much of the investigation 1nt this field conducted 1n the Argonne
Laboratories University of Chicago during the war Biochemical effects of
srradiation covenng work 1n the Argonne Laboratories and subsequently at
the University of Minnesota are summarized by Schwartz (168)

Chromic effects of 1o ing redsshion —Lorenz 1n long time exposures of
guinea pigs to small doses of rrrad hasd the ffect:
and the decrease 10 life span amounting to a remarkable premature aging
In other experiments he has described a recurrent aneria 1 effect a pan
cytopenta following an apparent recovery six months after the termination
of exposure to irradiation. Cumulative effects and permissible dosage limits
of tontzing radiation are summarized by Behrens {157)
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soting  Peniston by contrast with Dextran has the property of absorption
for dyes and touns such as those emanating from diphthena and tetanus
orgamsms [Schubert (143 146 147 148)) also 1t 1s taken up reachly by the
reticuloendothehial system Dextran on the other hand may exert 3 speaific
diuretic action

Perston 15 (a} stable over a wide range of temperatures and apparently
can be stored indefinitely (5) relatinely inexpensive and can be manu
factured 15 large quantities and (¢} rts use over a penod of mine years for the
treatment of wdiviadual and mass casualties has been attended sa 1ts earh
use by only an occasional reaction atinibuted to pyrogeas In Germany 1t
has largely replaced plasma and serum as nell as analeptics for emesgency
use Itis of course not 2 blood substitute and 12 of greatest value admums
tered dunng or ymmediately following operations and wathin the entical
pentod up to about 20 kr following myury

In Germany durng the war Periston was given to thousands of patients
i the field under conditions of the Russian winter and Afnican summer
[Hecht & Weese {149)] Chnrcal studies have been made by Duettmann
(150) In hospitals patients have received up to 3 { of the callodaf sotution
over a period of three days Usually however not more than3 51021 are
given Massive tmfusions m lower ammals fill the retiuloendothehial cells
with the collord which may be excreted subsequently withont myury {Barfuss
& Ewchler (151)] Inman accumulation of the coliord sn storage celfs has not
beea found [Randerrath (152)}

Many interesting studtes with Periston as with Dextran are obvious
particularly with reference to distrrbution and posstble changesin the coltord
as well as possible fow grade chronse injury espeaafly i hver spleen and
lkidney tissue Finally 1t 2 of mterest that one of Germany s outstanditg
medical contributions has not been studied or utthzed more extensively

A COMMON DENOMINATOR IN REACTION TO INJURY—
BLOOD STASIS AND THE CLUMPING OF BLOOD CELLS

Various types of trauma are assotiated with a slomng and cessation of
circatatson through wnjured parts The ploneer work and vid demonstra
tions of Knisley and his co workers (153} of the altered gross consistency of
blood 1n dsease and 1njury 1vites extensne snyestgation The fuorescein
technigue of Lange & Boyd (154) b to an exact descriptson of the
histopathalogic changes assocrated with stasts 1n cold spury the clumpiog
of cefls 15 not a true agglutination but s descrbed better perhaps by hoey
berg {93) a5 conglutinatton  That er) throcy tes are not agglutmated falf
lowang prolonged stasts was observed by Fulten & Akers (155) 5n & study of
transtlumined membranes of the hamster and frog

Begelon Hemmbacker & Harrison (156} mnvestigated mtravascular agii
glutimation e the attempt to clanfy the meaning of vascufer stasis ::d
eludge Ammals exposed to trauma showed agglutinated clumps of red bl
cells after anguny  which act as emboki sn areas remote from trauma
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Health hazards -—Health hazardsin radsation work are outlined by Ingram
(169) and by Parker (170)

Basic mechanisms 1n radiation ngury and therapy —Admittedly the war
studies and those foll ' d ble descriptive data but did
httle to advance the understanding of the basic mechanisms involved m
wradiation injury Barron s investigations however have led to trial of the
first substances which have had an appreciable protective effect against
wradiation Barron (171) showed that those enzymes which contam sulf
hydry 1 groups are easily inactivated by 1omzing radiation and that they may
be reactivated by the troduction of reducing agents which contam suff
hydryl groups The mechanism underlying this reactton has been related to
the 1omzing effect on water produced by irradiation and the formation of
hydrogen peroxide Patt et el {172) and Chapman and co workers (173) sub
sequently demonstrated that cysteine and glutathione exerted 2 marked
protective but not a therapeutic action

At the sixth international Congress of Radiology held 1n London July
23 to 29 1950 (175) the scope of ivestigations into the basic nature of
radiation 1njury were revealed by such presentations as the formation of
hydrogen peroxide 1 water exposed to ionizing radiations by Bonet
Maury (of Paris) the elementary process in the radiation chemstry of water
and imphications for radiobiology by Milton Burton (Notre Dame) the
action of X rays on aqueous solutions ncluding the relationships between
radiation eflect and chemucal structure by W M Dale (Manchester Eng
land) a cytol 1 and cytoch 1 approach to an und ding of
radiation damage 1n dividing cells by A H Sparrow L F Newis &U S N
Upton (Brookhaven Laboratories) and the bearing of radiation chemistry
on the mode of action of radiation by Arne Frossburg (Stockholm Sweden)

CONCLUDING NOTE

Preventive measures remarhable often in thewr simplicaty e g the pro
tection agatnst flash burns and crash mnjury await appheation to decrease
needless disability and death Agaimnst many of the ty pes of 1mjury therapy
1s meffectual or lacks specificity On the other hand widely different stresses
and phystcal agents induce simular gross physiologic and pathologic altera
tions The treatment of the shock state whatever the cause requires prep-
aration and matenals that can be provided for well m advance by Judscrous
plannming Meanwlule the search must continue to find the spectfic cellular
and tissue changes that underke definitive therapy Cose

The progressive type of 1nvestigation as represented by studies of 21
and hus co workers 1n the field of burn therapy the fundamental blochcll'n:;? "
1nvestigations of Barron and the systematization by Selye of our knov‘; e nil
of the acute effects of such stresses as cold heat and anoxia on theha reob
and other glands and tissues are essential 1n the attamnment of these

jectives
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RADIOLOGY AND RADIOACTIVITY!

By L H GarLanp
Stanford Unsuversity School of Medwcsne San Francssco Califorma

The expanding hiterature on radiology threatens to engulf the serous
worker Stnce radiology emb thed and
of radiant energy 1n the entire field of medicine this expansion is both under
standable and snevitable Add to this the explosive field of radioactivity tn
medicine and you reverse the comment of Lows XIV on the deluge If
therefore some sigmficant contnibutions are omitted from the following
paragraphs 1t 1s not necessarily because of lack of space they just have
escaped the attention of your reviewer!

Contributions will be considered under the two main headings of diag
nosts and therapy with subdivisions of each on an anatomical site basis
Ouly brief reference will be made to some of the experimental radiological
work currently in progress brological chemcal and otherwise Those inter
ested must refer to the various Cumulatrve Indeves notably those of the
journals Radiology and The American Journal of Roenigenology These to
gether with the Acfa Radiolo,tca and the Britssk Journal of Radiology cover
most current climcal investigative work 1n this field For therapeutic data
the annual reports on patients treated at the Radiumhemmet (all cases since
1921 kept up to date annually) fable from Stockholm and the

nial statistical reports from the Holt Radiation Institute Manchester are
valuable

RADIOLOGY IN DIAGNOSIS
RESPIRATORY SYSTEM

The problem of m di d d to occupy
the attentton of many workers during 1949 and 1950 Fletcher & Oldham
(27) working at the Pneumonoconiosss Research Umt of the Medical Re
search Counct! reported an mtolerab]e degree of mconslstenc) m a study
of 102 cases of early i} P! with
varying expenence were asked to classlfy the 102 radmgraphs mnto ﬁve cate
gories and to do so on two separate Two
also undertook such dual reading The opintons of these observers were
found to differ 1n a remarkable degree both among themselves and from one
occaston to the other The vanation of opinion was naturally greatest 1 the
films with borderhne or questionable changes The authors suggest that a
set of standard reference films should be evolved A prehmunary set of four
such standard roent were sub: lished by Fletcher et

al (28) together with a series of suggestions for reducing reader inconsistency
1n prieumonocomosis work

ms;'ﬂns review covers the penod from approvmately July 1919 to September

73
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By L H Garvanp
Stanford Unsrerssty School of Medicsne San Francisco Califorma

The expanding literature on radiology threatens to engulf the serious
worker Since radiology emb: thed! and th
of radiant energy 1n the entire field of medicine this expansion is both under
standable and 1nevitable Add to this the explosive field of radwcactivity ta
medicine and you reverse the comment of Lowis AIV on the deluge If
thetefore some signtficant contnibutions are omutted from the following
paragraphs 1t 1s not necessarily because of lack of space they just have
escaped the attention of your reviewer!

Contributions will be considered under the two main headings of diag
nosts and therapy with subdivisions of each on an anatomical site basis
Only brief reference will be made to some of the experimental radtological
work currently in progress biological chemical and otherwise Those mnter
ested must refer to the vanons Cumulative Indexes notably those of the
Journals Radsology and The American Journal of Roentgenology These to
gether with the Acta Rediologica and the Bralish Journal of Radiology cover
most current chinical investigative work 1n this field For therapeutic data
the annual reports on patients treated at the Radiumhemmet (all cases since
1921 kept up to date annually) available from Stockholm and the quinquen
nial statistical reports from the Holt Radiatron Institute Manchester are
mvaluable

RADIOLOGY IN DIAGNOSIS
RESPIRATORY SYSTEM
The problem of mnd d to occupy

the attention of many workers during 1949 and 1950 Fletcher & Oldham
(27) worling at the Pneumonoconiosis Research Unit of the Medical Re

search Counail reported an intolerable degree of m a study
of 102 cases of early \{ Ten physicians with
varying experience were asked to classlfy the 102 radiographs into ﬁ\e cate

gortes and ta do 50 on two separate Two i}

also undertook such dual reading The opinions of these observers were
found to differ 1n a remarkable degree both among themselves and from one
occasion to the other The variation of opinion was naturally greatest 1n the
films with  borderhne or questionable changes The authors suggest thata
set of standard reference films should be evolved A prelimunary set of four
such standard were sub blished by Fletcher e?

al (28) together with a series of suggestions for reducing reader inconsistency
1n pneumonoconiosis work
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These articles are of fundamental importance and are on a par with two
papers dealing with the physical factors which influence the quahty of
radiographic 1mages The first of these 1s a monograph by Nelson (73) and
the second 2 paper by Newell (74) on Threshold Visibility of Pulmonary
Shadows

Newell noted that on a smooth background a ! mm clinder of soft
trssue density casts a shadow which 1s just perceptible For sharp shadows 6
to60 mm sq the visibility 1s independent of the size Through the lungs the
threshold 1s 6 per cent absorption and 1s nearly independent of voltage how
ever at voltages above 100 kv with 2 3 mm aluminum filter visibility 15
slightly 1ncreased A shadow which 1s not sharp 1s significantly less visible
(12 per cent central absorption 1n comparison with sharp ones at 6 per cent)

The great need for d ds of tech and 15
llustrated m a study by Garland (34) on the reliability of mass chest x ray
surveys Working with a group of collaborators 1t 1s shown that the reader
error 15 of significant degree 1n such surveys and tends to vitiate their value
(munimal error 30 per cent under reading and 1 per cent over readng} To
reduce this error we must use tested readers dual readings and mmifilms of
the highest techmcal quality

The differential diagnosis of solitary pulmonary lestons was reviened by
Arbuckle (4) 1 sound clinical fashion He concluded correctly that biepsy
must often be resorted to The diagnosts of pulmonary arterovenous fistula
was d by D berg & A di (24) and also by Yater ef ol
(103) with good reviews of the literature on this curable lesion The problem
of alveolar cell carcinoma of the lungs was extensively discussed by Good et
al (40) Lampe & Zathn (59) reported a group of five cases of pulmonary
metastasis from mucous and salivary gland tumors (pseudoadenomatous
basal cell carcinomas) all five betng of a very slow growing type many with
out pulmonary symptoms for as long as five years Robbins (84) regards cho
lesterol pneumonitis as an mportant entity Hampton in discusston [see
(84)] wondered 1f the lamp used to illummate hus microscopic sections might
not need replacement?

Furcolow (33) reported further on
developing 1n persons with sensitivity to histoplasmin plus further bacterio
logical and clinical observations on histoplasmosis His papers are well 1llus
trated D1 Rienzo (23) reported results of observations on the phystology of
the bronchial tree wn roentgen studies with various contrast media using
fluoroscopy spot films and conventional roentgenography He belreves that
he had demonstrated true bronchial penstalsis the eustence of functional
b tual sph etc If confirmed ths contribution will be a significant
one 1n explaining some of the phenomena of cough of bronchiectasis and s0

forth

1 letfications

CARDIOVASCULAR SYSTEM

Methods for refining or tmproving the diagnosis of congenrtal cardiovas
sions multiply with the current improvements being obtamed from
b1

cular le
on ¢ ! heart cases Ung y the most

surgical p
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brilliant work of the last 12 months 1s that reported by Wegelins Lind and
co workers (31 63) Wegelius 1s a Finnsh radiologist practicing 1n Stock
holm and Lind 1s 2 Swedish pediatrictan and cardiologist Working together
they have evolved an apparatus for direct senal roentgenology of the thorax
1n two planes simultaneously making as many as 12 films per sec. 1n each
plane for a period of perhaps 4 sec They therefore end up with about 100
views half of them at right angles to each other the intervals are 0 08 sec
and the exposure tumes as short as 0 02 sec Your reviewer has observed this
apparatus 1n action 10 Stockholm and seen the results obtamable with 1t
The roentgenograms on small children are certainly beautsful and iilustrate
physiologrcal facts previously not known {such as systole of the superior
‘ena cava 1 with nght lar systole of the
pulmonary artery segment following night ventricular systole etc) The in
fanl or chnld fies on a bakelte 1nsulated L which permuts simultaneous

dunng the The ate of a
special cardboard ty pe and are whirled through the apparatus tnto two col
lecting sacks Wegehus regards his umit as merely a prehmnary or rough
model and with the a1d of Tus engineer (Fredzell) will doubtless evolve even
more effictent types

Lind (62) published an excellent h on heart volumes in normal
wfants an exhaustive treatise on this sub;ect An able and sensible sym
posium on the d of 1 lar diseases by sumple
chinical and rad; htc methods was p hed by three groups of authors

during the year Shapiro (89) who dealt largely with the chnical aspects
Peck & Wilson (78) with contentional radiological procedures and Stauffer
(96) wath radiological procedures 1n operable lestons

Progress m ton of the lar system proceeds daily
Jonsson (55) reported some neat results in the diagnosts of difficult cardio
vascular lestons by means of selective angiocardiography (injecting the
opaque medium via catheter) Others notably notably Weyde (100) re
ported results of aortography with pressure devices Vweyde has done over
100 abdonunal aortograms by inserting a long needle below the left twelfth
nb directing cephalad and mesiad 1nto the upper abdomnal aorta He uses
a very stmple pressure machme to inject the 70 per cent 1odopyracet (Dio
drast) rapudly Three films are made in most cases one to show the artenal
tree one the venous and finally one the presence of any residual pooling 1n
lesions such as hemangiomas etc The method 1s of distmct value 1n the dif
ferential diagnosis of some abdominal artenal occlusive lesions some renal
disorders and some intra abdominal tumors

Phlebograms continue to be used in the dragnosts of patency of the deep
venous circulation of the legs as a preliminary to surgical treatment of van
cosities and 1n the diagnos:s of various obscure masses mvolving the lower
extremities The current trend is to perform erect phlebograms the patient
hes almost vertically on a it table and about 80 cc of 35 per cent 10do
pyracet or stmilar materal 1s injected 1nto a small vein near the big toe (51)
This mass of opaque medium moves sufficiently slowly to permt letsurely
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study of the venous crrculation especsally when surtable touraiquels are
apphied above the anhle and below the groin (in order to dicect the opaque
medtum 1nto the deeper Yeins)

GASTROINTESTINAL SYSTEM

The problem of the prevention or early d of gastr  tract
carcinoma continues to engage the activities of many scienuists There bas
been httle signtficant progress in the matter of earher diagnosss of curable
gastric cancer The inaidence of gastric cancer 1n the Unuted States s ests
mated at about 22 cases per 100 000 population (all ages and sexes) This
fgure wereases to abaut 45 per 100 600 adult males The poteatsal yield by
survey methods 1s obviously uneconomic and impractical Hilleboe (48) to
the contrary notwithstanding!

The earher detection and removal of colon polyps will decrease the prob
fem of colon cancer Gianturco (37) both 1n a discussion and in a separate
paper emphasized his preference based on some 14 years expenence for
single contrast enemas made with heavy expo ure He regards this a- s¢
peniot to double contrast studies On the other hand Moveton ef of (1) be
heve that propetly performed double contrast studies are essentiat Both
agree that the problem of fictitious poly ps s still a considerable one Hawley
(46) Hustrated another misteading appearance due to ileal prolapse whick
1s not 1nfrequently reposted as cecal poly pord tumor We believe that single
contrast heavy exposure studies are not sufficiently used and would yield
correct d n 2 high of patients ly subjected to the
hazard and inconvemence of double contrast studies

Frank & Paul {30) reported an unusual case of congenital redupheation of
the esophagus 1n a 10 year old boy Zathin & Riera (105) reported on the
roentpenographic appearances of the upper gastromntestinal tract 1o a senes
of patients {ollowing various sutgical procedures The difficulty of interpret
g roéntgen findings following jux ric operations 18 sufficrently great
to warrant further study of this problem

Pylorospasm 15 said to be relieved by oral procame (50 to 100 cc ofa
1 per cent sofution taken twice dasly for several days) Roka & Lajtha (85
claim no reactions but the reviewer hopes they have same oxygen haady

GeENITOURINARY TRACT

Newer drugs for demonstranon of the urnary tract by itravenaus ad
mimstration continue to be sought One of these sodium acetnsoate {Urokon
Sodum) was extensively tried during the last year and appears {0 be a5
satisfactory as 1ty predecessors with even fewer side effects Your reviewer
was nterested to obsenve the widespread use of compression s connection
with 1ntravenous hy in the Scandmavian at the present
ume A belt fy of a flat luaite plate held o
place with two mall canvas straps 1s placed over the lower abdomen Im
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4 foll

it of the opaque medium a small
rubber bulb the size of a tenms ball 1s inflated between the luate portion of
the belly band and the patient s lumbosacral angle This bulb 1s inflated
just as one would inflate a blood pressure cuff the degree betng gauged to
the patient s comfort The compresston s left on the patient 10 min then
the first film 1s made After sutable roentgenograms of the renal pelvis
calices and upper ureters have been obtained compresston ts released and
the lower ureters studied Your reviewer 1s convinced that for most chnical
work adequate compresston 15 as essential as adequate dehydration in secur
1ng 1ntravenous urograms of the highest technical quality (57)

For urethro cystographic studies the trend 15 to use viscous opague
media injected with gentle pressure under remote control films being made
during injection after ijection and durmg mictuntion These films grve
valuable snformation the p! )t 1 and 1 status of
the bladder prostate and urethra [Edlmg etal (25)]

CeNTrAL NERVOUS SYSTEM

The subjects of displaced phystol ! call erostons
of the sella turcica and were th Ly d during the
year n a sympostum which included papers by Young (104) Camp (13) and
Pendergrass (79) Of particular note 15 a paper on eighth nerve tumors by
Hodes & Pendergrass (49) tus 1s a model paper on the roentgea diagrosis
and differential diagnosis of this tmportant and curable type of tumor

The status of myelography past and present was reviewed 1n the annual
Carman Lecture by Camp (14) He pomts out that the 1deal opaque medium
has not yet been found ethyl 1odopt late (P ) moil 1s
probably the best generally available medium today Scandinavian workers
are rather fond of watery opaque media but these have the disadvantage of

y sptnal h of the patient with the

head and thorax relatively high dunng and for some hours after the exam
nation plus a small nsk of undue meningeal irntation Lindblom (64) work
ing at the karolinska Hospital in Stockholm has performed direct injection
of one or more lumbar intervertebral dises tn about 60 cases Using from 1 to
3cc of an opaque solution such as 10dopyracet he has been able to show the
actual point of rupture and the distrtbution of the opaque medium 1n the
extruded nucleus pulposus or disc The value of this method remains to be
seen but 1t1s the first time that the actual rupture has been demonstrated
by direct methods 1n living human beings

Cerebral arter. dus to be explored quite vigor
ously Wise ef al (101) review the subyect and add some cases of thelr own
Lindgren (65) has ded y of the
vertebral artéry in several cases Your reviewer has watched radw]ognsts
1nsert a long needle through the skin 1n the supraclavicular fossa and reach
this vessel successfully the entire procedure being done under Jocal anes-
thesia with a happy combination of anatomical skill plus celestial luck
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study of the venous circulation espectally when suitable tourniquets are
applied above the ankle and below the groin (in order to direct the opaque
medium tnto the deeper veins)

GASTROINTESTINAL SYSTEM

The problem of the prevention or early detection of gastrointestinal tract
carcinoma continues to engage the activities of many scientists There has
been hittle significant progress in the matter of earlier diagnosts of curable
gastric cancer The incidence of gastric cancer in the United States 1s estt
mated at about 22 cases per 100 000 population (all ages and sexes) This
figure increases to about 45 per 100 000 adult males The potential yield by
survey methods 1s ok ly and 1 Hilleboe (48) to
the contrary notwithstanding?

The earlier detection and removal of colon polyps will decrease the prob
lem of colon cancer Gianturco (37) both n a discusston and 1n a separate
paper emphasized his preference based on some 14 years experience for
single contrast enemas made with heavy exposure He regards this as su
perior to double contrast studies On the other hand Moreton efal (71) be
lieve that properly performed double contrast studies are essential Both
agree that the problem of fictitious polyps 1s still a considerable one Hawley
(46) sllustrated another musleading appearance due to ileal prolapse which
15 not infrequently reported as cecal polypoid tumor We believe that single
contrast heavy exposure studies are not sufficiently used and would yreld
correct diagnoses tn a high percentage of patients currently subjected to the
hazard and inconvenience of double contrast studies

Frank & Paul (30) reported an unusual case of congenttal reduplication of
the esophagus 1n a 10 year old boy Zatkin & Riera (105) reported on the
roentgenographic appearances of the upper gastrotntestinal tract i a senes
of patients following various surgical procedures The difficulty of mnterpret
ng roentgen findings foll g Ju ric operations 1s 1y great
to warrant further study of this problem

Pylorospasm 1s said to be rehkeved by oral procaine (50 to 100 cc of 2
1 per cent solution taken twice daily for several days) Roka & Laytha (85)
claim no reactions but the reviewer hopes they have some oxygen handy

GENITOURINARY TRACT

Newer drugs for demonstration of the uninary tract by intravenous ad
mimistration continue to be sought One of these sodium acetrisoate (Urokon
Sedium) was extensively tred during the last year and appears to be as
satisfactory as its predecessors with even fewer side effects Your reviewer
was 1nterested to observe the wid d use of p m
with intravenous urography 1n the Scandinavian countries at the present
wme A compression belt consisting essentrally of a flat lucite plate held in
place with two small canvas straps 1s placed over the lower abdomen Im
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1sotopes 1s emphasized by Failla (26) He thinks that each worker should
acknowledge the permissible imits of exposure and stnive to keep his own
exposure well below such These limits for whole body exposure to x or
+ rays up to 3 million volts are 03 r per week measured m air for local
exposure lited to the hands 15 r per week or 1n the case of frays 15¢
per week measured at the basal layer of the epidermis Brues (11} pomnts
out that the effects of large dosages of radioactive 1sotopes resemble those of
total body irradiation allowing for tissue distributron

The hazards of the ub shoe fitting fl are wisely stressed
by Lewis & Caplan (61) 1t 13 1mpossible to justify the continued use of this
potentially hazardous weapon for such futile purposes Shoe fitting fluoro
scopes should be abolished from stores and departments especially those to
which children have access

Degoy & di Rienzo (22) published a small monograph on artificial an
terior p: d. i nfants i with the early diagnosis
of thymic hy perplasia The illustrations are of considerable interest and help
to clear up many problems related to upper mediastinal shadows

TECHNICAL DEVELOPMENTS

Besides the remarkable high speed senal radiographic device developed
by Wegelius and his associates mentioned above under CARDIOVASCULAR
SYSTEMS two other devices ment commendation and study One s the rapid
automatic seralograph for roll films {10 1n wide) developed by Scott &
Moore (88) which 1s extremely useful for high speed study of the cardio
vascular apparatus 1n adults of the cerebral crrculation and of other por
tons of the body The other 1s a somewhat similar but even more rap:d roll
flm device developed by Hodges of Ann Arbor This also permuts from two
to four films per second of the adult heart Hodges and his associates (50)
at the University of Chicago continue their work on improved x ray photo
timers

There has been further interest :n h ! body sectron rad; h
during the Jast year Stevenson (97) of the Royal Free Cancer Hospital m
London has perhaps the most experience and the most balance n this mat
ter the apparatus was of singular value 1n a case of double aortic arch but
not of outstanding valye in ather pulmonary problems Nevertheless 1tisa
new tool of possible anatomic and clintcal use Gebauer (36) goes into the
problem of horizontal body section radiographsc work fairly exhaustively

Bell (8a) of Brooklyn and Watson {99a) of London have done farther
work on multiple h In the Scand
countries one sees a considerable amount of vertical tomography and the
Belgians have developed a very neat apparatus for making rapid senal
tomographic films 1n the erect position which has promuse of being very use
ful 1n some questionable cavernous lestons 1n dense portions of the lungs

Improved scatter reducing cross gnds are being developed and are es
sential for 1 right angle rad; phy A Finn named Paatero (76)
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Methods for improving the diagnosis of jomnt disorders such as double
contrast arthrography continue to be developed While of great anatomical
interest the real clinical value of these methods remains to be established

Holt & Owens (52) report the bone changes of sarcoidosis 1 a senes of
65 cases They concluded that only 15 per cent of their cases show defintte
roentgenographic bone changes However they did not stress sufficsently the
element of time 1n the detection of these lesions Sarcoidosis 1s a systemuc
disease of great chromeity n some cases Bone lestons may be visible one
year and not another We believe that under senal observation they are
demonstrable 1n about 25 per cent of cases Carroll & Evans (17) discuss the
bone changes 1n sickle cell anemia and report additional findings of 1mpor
tance espectally 1n the southern parts of this country

Inasmuch as the roentgen findings of greatest interest 1n Cushing s dis-
ease (pituitary basophilism) are the bony ones 1t would seem approprate to
draw attention here to the excellent paper by Sosmaa (94) on ths subject
With the production of Cushing s syndrome by protracted adrenocortico
tropic hormone (ACTH) and cortisone admimstration this paper with de
tailed reports on seven idiopathic cases 1s most timely

MISCFLLANFOUS INVESTIGATIONS

The use of radioactive 1sotopes in clinical investigation continues to
arouse considerable interest An excellent summary of the present knowledge
of this subdivision of radiology published tn book form by Low Beer (67
augments the fine outhtne on rad pes 11 chinical 4 prepared by
Newell (74a) for Volume I of this revien Like Newell he stresses the point
that chnical measurements and 1sotope dose determinations are not yet very
accurate procedures You may remember Newell s note on the samples of
1odine 131 which were sent to institutions actually known to be working with
this partscular 1sotope thetr measurements of the standard vanied from one
half to twice the average value an error of no mean dimensions Miller ln
{67)] who did extensive work with Low Beer in radiorodine determinations
also stresses the difficulty of 1sotope measurement 1n even the most practiced
hands

The infl of rad on bioch I thought and practice i»
discussed by London (66) as part of an dioact’
1sotopes He regards two pnncipal developments a:
techniques namely greater appreciation of the dynamic state of the body
constituents and greater msight into the mechanism of biological synthesis
‘Marshak (68) reports further work on the use of radtoactive phosphorus 12
the study of the metabolism of normal and neoplastic tissues The following

s are particularly considered phosphate esters and carbohydrate
on nucletc acd

symp o
s being the result of tracer

subject:
metaboksm nuclerc acds and nucleoprotens x ray effect
turnover and deposition in bone

‘The problems of protecting personnel employed in the use of radioactive
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of the eyes We know no radiologrsts who would attempt to pursue or pre
scnbe surgical procedures on the eyes but there are apparently some oph
thalmologists who prescnbe roentgen ones The doses reported make your
reviener shudder For example Guyton & Reese (42) report a senes of 12
cases of reumtrs proliferans treated with doses of from 3 500 to 15000 ¢
They report giving from 1 000 r to 10 000 r measured 10 air to fields 2 § cm
1n diameter on the temporal and nasal sides of the affected eye If these pa
tients survive long enough the condition of the irradiated skin soft tissues
and bone 1s not gomng to be very healthy

The judictous use of modest doses of roentgen srradiation for bemugn
occular disorders 18 well established we believe 1t 1s of great value 1n certain
cases of hypervascular corneal scars certan types of intis inflammatory
lesions of the hds etc However dosages should rarely be in the four figure
level

Radiotherapy for hyperthy roidism continues to arouse constderable dis
cussion Internal radiation by radioactsve 10dine has caught the attention of
many workers despite the fact that doses are more difficult to calculate and
control than external trradiation with convenuional roentgen therapy beams
We wonder 1f radivactive jodine would not be more useful as 2 diagnostic
(tracer dose) weapon to control the efficacy of roentgen therapy in hyper
thyroidism than as 2 pnmary therapeutic weapon Cnle & Rumsey (20) re
port a senes of 38 cases of subacute thyroiditis in which they obtained

prompt and complete results with doses of from 600 to 800 r measured 1n

air

Of the many forms of human r ankylosing spondyliis 1n
young adults 1s one of the most crippling Roentgen therapy mm moderate
dosage 1s valuable in relieving the pan and disability of this condstion
Spishakoff & Low Beer (95) report a senes of 125 cases of anhylosing
spondy litis treated with roentgen therapy They believe that the results were
proportionate to the dosage of 11 patients who recerved one course of treat
ment about 50 per cent obtained long standing relief of 73 cases who e
cetved three courses 86 per cent obtarned such relief The courses consisted
of 600 r 1n air to each of three or four fields over the spine postenorly This
total dose of 600 r 1s repeated 1n one month and again after three months
Such therapy 1s now of well established repute and of great value tn perhaps
75 per cent of cases

The results of roentgen therapy of the adrenal glands in the cases of
angina pectons aroused some interest several years ago Raab (83) bnngs
us up to date on his own series of 200 casesin a recent article Unfortunately
no controls are reported and we fear his conclusions are over optimistic

NEeorLasTic DIsEASES
The field of radtation therapy 1n neoplastic diseases ts an ever expanding
one [t has been estimated by Garland (35) and others that about 60 per cent
of all cases of I disease require srrad erther for cure or palha
tion at some tume 1n their course The great need for standard methods of

I
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has developed an mtriguing techmque for the radiography of curved outer
surfaces the resulting films of the mandible and skull are quite startling
Adolph (1) kaplan (56) and others continue to work on mproved
barrum pr for roentgen di purposes In Kaplans hands a
special collordal barium sulfate suspension has proved of great value in some
gastromtestinal problems The long awarted electron fluoroscope 1s still on
the drawing boards but like the man 1n the moon 1s dubitably there

RADIOLOGY IN THERAPEUSIS
INFECTIOUS DISORDERS

Despite the availability of new and improved antibiotics better endo
crine preparations and general hy giensc advances cases of severe acne vul
gans shif trouble the practicing physian Quastler (80) reported the results
of different roentgen therapy techniques in 2 group of cases While his con
clusions are rather sweeping 1n view of the small number of cases m each of
the groups treated your reviewer beheves that his work 1s important and
sustains the value of wisely given roentgen therapy for this ailment One
presumes that ordinary measures have always been exhausted before resort
1ng to so powerful a weapon as roentgen 1rradiation and that this weapon s
employed only by a well trained 1ndividual

Another severe chronic inflammatory disorder of the shin and its append
ages which sometimes defies medical and surgrcal procedures ts hydrademts
suppurativa asillanis Schench (86) reports restlts in 54 cases with thisstub
born condition and 1llustrates the value of radiation therapy

Hultberg (53) treated an interesting group of cases of tonailar infection
with short distance low voltage roentgen therapy Now that the tonstl s
ceasing to be an organ automatically removed from our younger citizens the
possibility of having to handle infections by nonsurgical means reansés
Hultberg 1s an experienced radiation therapist and his results are believed
to be reliable

Lampe ¢ al (60) report the result of concentrated roentgen therapy 1
cervical t \! 1y mphad This d 1s still not uncommon
and may prove very stubborn Streptomycin therapy requires several
months and has side effects of potentral neurologrcal hazard (21) Lampe by
giving a course of four or five treatments 1n one week was able to control
most of a small senes of 37 cases His doses are within the reasonable range
and his technique quite interesting 1n view of the fact that most radxothc;a
pists tend to treat these cases by small weekly doses spread over 12 weeks
The convemence and economy of four or five days treatment 1s obvious

MiscELLANEOUs NONNEOPLASTIC DISORDERS
to be

hth. 1 di

The use of § rays 1z vanous en
expounded chiefly by those who do not realize that low voltage ment%re
rays havea similar biological action are more easily controlled and are ;ﬂth!
accurately measured The new § ray emitters produced as a result o e
atomic pile will probably mnerease the number of needless radsation 1y
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hemmet between 1936 and 1941 The author beheves that radiation therapy
does not enhance the results of Stage I cases but observes that 1t 1s not
always possible clinically to determine that the lesion 1s Stage I preopera
tively He believes that a b of rad and 1s ad
wvisable 1q Stage 11 and that radiation alone 1s the supernior neapon 1t most
cases of Stage IIT breast cancer We heartily concur

A comprehenstve sy mposium on cancer of the cervix ulers 1 which seven
authors take part 1s presented under the direction of Arneson (5) The
majonty of workers in this field now recommend a combination of external
roentgen therapy plus carefully apphed ntracavity radium for the cure of
this common malignancy The techmque of external roentgen therapy
vanes in different chnics the doses reaching what your revieser regards as
potentially hazardous levels 1n some hands notably the doses of Fletcher
29 ‘

In Volume 5 of the Annual Report on Radvotherapy sn Cencer of the Cervix
Heyman et al (47) comptle the resultson 7 675 cases from 10 selected centers
which have been reporting five year results for over a decade Tor the period
1936 to 1941 these centers obtained a relative five year cure rate of 38 per
cent This compilation 15 a model of site cancer statistics and a tribute to
the untinng work of Professor Heyman

Tumors of tnaccessible sites —Cancer of the larynx continues to be treated
by radwth ar surgery d ding on the aad enth of
the attending chmcian The cure of early cases of laryngeal cancer 13 not
difficult by either method (80 per cent five year arrests) radiotherapy
leaves the patient with a good voice Far advanced case cure by any method
15 difficult perhaps very radical surgery offers more than radiotherapy for
attempted cure but not for palhation [Jackson (54) Harns (44) Cutler (19)]

Cancer of the bronckus remains a baffuing leston Squamous cell tumors
are difficult to cure by any method surgery offers more hope than radiology
Some of the other malignant pulmonary tumors 1f still lobar 1n locahzation
are ble to exciston P d of the affected hitum or
reliance on radiation alone 1s not uncommon in Bntish clinics but the cure
rate 1s very low

Cancer of the esophogus rarely mamfests itself early and 1s usuvally
curable by any known means In order to make patients with obstructive
symptoms more comfortable radiation therapy 1s commonly employed
either multiple fields or rotation technique hrebsetal (58) report the results
by a fairly large group treated by rotation roentgen therapy with figures
similar to those obtained 1n Copenhagen (not more than 3 per cet of five
year arrests) The method 1s very time consuming and 1ts supenority to
simpler techniques or to palhative surgery 1s to be doubted

Harvey (45) presents a comprehensive paper on the results of roentgen
therapy i Wilms tumor together with an extensive bitbliography He re
gards roentgen therapy as a useful postoperattve measure 1n most cases
Wittenborg (102) ceports the end results of roentgen therapy of malignant
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reporting 1n order to permut evaluation of results 13 nowhere more mamfest
than 1 the field of neoplastic diseases For almost 25 years the Swedish
school has been stresstng the importance of absolute figures that s results
based on all cases seen not merely on those treated Only a minonty of
surgeons and radiologists so report Most worhers report relative figures that
1s results based only on cases treated by surgery or radiation

For purposes of brevity we shall consider this subject under the head
ngs (a) Tumors of accessible sites (§) Tumors of inaccessible sites and
(¢} Lymphoblastoma and leukemia

Tumors of accessible sstes—The results of radiological and/or surgical
procedures 1n the control of cancers of the skin lip and oral camty were

d1n a sy (15) published by the American College of

Surgeons 1n 1950 The curability of skin cancer 1s reported 1 the range of
75 to 85 per cent of Iip cancer 56 to 88 per cent and of tongue cancer 14 to
50 per cent Since few workers exceed cures of 20 per cent 1n tongue cancer
this 50 per cent figure for the tongue must refer only to small or early lesions
of the antertor half and not to all tongue cancer

A camprehensive sertes of reports on radiation therapy of cancer of the
tongue by authortties such as Baud Berven Windeyer and Wood was pub
Iished 1n the American Journal of Roentgenology for 1950 (8) This can be
heartily recommended to all interested 1n this serious form of cancer

The present place of roentgen therapy 1n operable and 1noperable cancer
of the breast 1s reported in the American Journal of Roenigenology Volume
62 The authors include Berven (10) Haagensen (43) McWhirter (70)
Taylor (98) and Baclesse (7} McWhirter presents the most conwncng
data This radiologist worlang at the Royal Infirmary in Edinburgh has
treated several hundred cases of cancer of the breast in conjunctton with
surgeotis from ail over Scotland The basic method of attach s stmple
mastectomy followed by early postoperative roentgen therapy about 15
treatments being spaced over a period of 2 5 weeks and arranged so as 10
deliver a dose of approxtmately 3 700 r into the tissues of the axlla supra
clavicular fossa and chest wall The figures of McWhirter are the best
absolute figures pubhshed for such a large group of cases 41 per cent five
year survivals However before one can unreservedly recommend his
method one must awatt 1ts confirmation at the hands of other workers

Guttman (41) reports a senies of 82 cases of primary 1noperable cancer of
the breast treated by roentgen therapy alone with modest results Baclesse
(7) beheves that he can obtan superior results by extremely protracted
roentgen therapy delivering doses equivalent to about 200 r twice a week to
each of several fields about the breast and regional node areas for 2 peniod of
four months Of 131 1noperable cases treated over five years 2go 41 arere

dly alive and climcally well

pm1’1Eheymcst thoroughly documented monograph on cancer of the breast
which has appeared 1n recent years was published i the end of 1949 by
Nohrmann (75) This1sa clnical study of 1 042 cases treated at the Radm
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greater extent than the tumor because of the ! Compton effect of the recorl
electrons However if 1t becomes possible to limst the effects of radiation
selectively to the tumor cells by added chemtcal or other means the higher
potentials may bring improved results

An apparently economical form of supervoltage apparatus 1s the pro
jected radioactive cobalt bomb or cannon Myers (72) reports on observa
tions with radioactive cobalt 1n stmple applicator form The v rays of radio
active cobalt are stmilar 1n action to those of radium and therefore tmprove
ment 1n chnical results merely because of the 1sotope 1s improbable Quimby
& Braestrup (81) offer constructive suggestions for the planning of a radio
active 1sotope program in an average institutton and an editorial in a subse
quent 1ssue of the same journal deals with the problem of disposal of radio
active wastes in a general hospital

RADIATION PrySICS

The depth doses of electrons obtainable from the betatron are described
by Skaggs (92) It 1s hoped that this weapon will have some use 1n certain
deep seated tumors but clinical data are still lacking The physics of most
presently known types of rad ared d 1n the encyclopedic second
volume of Medical Physics edited by Glasser (38) Stevert (91) and his co
waorkers take an entire ssue of Acta Radiologica to report on medical radio
physics 1n Sweden from 1920 to 1950 This 1s highly recommended reading
Parker (77) gmves us hus 1deas on dose units for mixed radiations This 1m
portant problem 1s not yet solved

RanroproLoGy

Andersen (3) discusses the problem of differentiatton following wrradia
tion He made observations on some 660 malignant tumors 1n anrmals and
human beings but faled to produce the apparent increased differentiation
reported by Glucksmann (38a) of the Strangways Research Laboratory at
Cambndge In Andersen s opinion all of the changes in irrachated tumors

p cellular d

Snyder & Kisielisk: (93) discuss the relative brological eflectiveness of
roentgen rays and § rays in the particular matenal which they tavestigated
the relative effectiveness appeared to be in the order of 14 to 1 Presently
available data on the radiobiology of radioactive 1sotopes 1s ably presented
by Low Beer (67) 1n lus monograph

An umt of rad dosage 15 d by Cohen (18)
termed the rec or roentgen equivalent chinical He describes the relative
biological effects of specific 10n density overall ime and field size so that
equivalent dosage can be obtained under any treatment condition One
lulorec 1s equivalent to one standard erythema dose under all treatment con
ditions He has constructed nomograms enabling the tumor dose which 1s
most hikely to be effective 1n a given set of circumstances to be computed
He believes that when relatively short hived radioactive sources are used 1n
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bl {adrenal and abd 1} 1n 73 cases seen at the Childrens
Hospetal 1n Boston The results are fairly good 30 per cent absolute three
year survivals 60 per cent relative three year survivals mn cases without
metastases {surgery alone 1 small lesions surgery and spotoperative srradia
tion 1n more extensive ones)

Bachman & Haxns (6) report the results of radration therapy of 64 cases
of priustary adenoms They record an apparest correlation of tumor dose
with {avorable response in these cases

Taylor (99) and Martin (69) s surgical and radiologreal papers discuss
the best method of handhng metastatic carcinoma in cervscal Jymph nodes
These important papers are recommended to students of tius problem

Lymphoblastema and leukemss ~—The results of radiatson therapy 1 the
pul y £ of Hodgkin s disease are analyzed by Sheame!
(90} on the basis of a farrly extensive expenence He compates the apparent
results from roentgen therapy alone and mtrogen mustard therapy alone
and 15 of the opinson that the former 1s less toxic and preferable as a pnmary
weapon Mustard 1s 1aluable 1o advanced and appareatly radioresstant
cases

Fredell & Storaash (32) discuss the celective take up of radwactive
phosphorus by 1arous normal and tumor tissues They regard prmary
polycythemia and chromtc myelard feukemia as sutable for such treztment
reporting 10 cases of the former and 15 of the Iatter However no data are
presented to show that the results are supenor to those obtamable bx)'
judicsausty applied external roentgen nradiation either total body or loca!

MiSCELLANEOUS INCLUDING TECHWIQUE Equienext EIC

The relative mentsof standard voltage and supervoltage equrpment
continue to be a subject of debate Some 15 years ago there was conslderaiﬂle
hope tn the Umted States that supervoltage roentgen therapy mght result
1n supenor choical results sufficient time has now elapsed o know thﬂ]‘
unfortunately this 1 not the case Schulz (87) on the basis of considerable
experence with 1 and throat noted no sgmficant }:r!:e
provement with msfion volt over conventional therapy Cantnl & Busc] :
(12 16) believe that it has some ments but that thewr own results are noa
statistically superior to those achieved at the Institut du Radigm using 3
comparable techmque and 200 kilovolt x rays  Robinson who execu(;et
constderable careful work with Stone sn the early 1940s rerminds us ¢ ah
thewr pattents were just as nauseated and had just as much darrhea V';i
supervoltage as they did with orthovoltage This of course 13 to be

ected
" Roentgen therapy at 200 kilovolt potential (KVP) with 1or 2 m:"l ;‘
copper filter rematns the most valuable weapon of the radsatron thel;ﬂx;mt
1n lesions at any depth 1t permits a reasonably geod tumor dastzx wmmm
skin damage Belot (9) regards the higher potentsals {(even i the mullt n
volt range) as besng as apt to damage the deeper normal structure:
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IR .. P R

F1G 2 Flash effect of a hydrogen bomb 1 000 times more powerful than present
bombs would be relatively greater than its blast effect The Hiroshima bomb caused
fatal burns at distances up to 4000 to 5000 ft (small circle) A hydrogen bomb
would cause fatal burns at distances of 20 m1 or more (large circle) The mhabitants
of Chicago and 1ts suburbs could thus be wiped out [Th:s information was comptled
by the editors of Scientsfic Amerscan (8”b) on the basis of previously published ma
teraal |

[« <) o

———— He'+n'+ 17.6 mev

Ft6 3 A tritwm and deuterium reaction would release more energy than any
other reaction involving these heavy isotopes of hydrogen Trittum 1s H? or the
hydrogen 1sotope of mass 3 Its nucleus 1s composed of one proton (small white
circle) and two neutrons {small black eircles) Deutersum 1s H? or the hydrogen 1so-
tope of mass 2 Its nucleus 13 composed of one proton and one neutron When these
two nucler are brought together they form hehum of mass 4 (He ) a neutron (n")
and 176 million electron volts of energy (mev) Unlike the reacton of a neutron

and ; Plutonmm nucleus this reaction does not yield products that can perpetuate 1t
(82a)
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therapy there 1s a cnitical snterval of time duning winch the bological
efficacy 1s approaching 2 maximum Chmical dosage prescriptions must be
caleulated for this enticatatersal and doses based on sharter or longer tume
intervals are lkely to prove exce stve He offers a formula wheceby cnueat
biological sntervals can be determined for ssotopes having vanous half nes
This series of papers 13 an amb, attempt at reducing biologeal vanables
to ther fowest common denonunator

AL § (3]
CERTUMENNERIEIVE - i
R = AL

Fic 1 Blast effect of present and proposed atomc weapons § projected 0’1;
map of New Yark City and the surrounding area A uranium bomb &t off abmerr; y
own New Y ork would casse severe destruciion wathin a saduss of 1 mr (smati e hcx A
a bydrogen bomb 1 000 tsmes more powerful would cause severe destructiant mlﬂﬁ{
10 m (large cuecle) [This mformation was compiled by the edstors of Scien
Amerscan (82b) on the basts of previousiv published matenal }

The hterature on atemc energy continues to efforesce Under the dnrcc‘
tion of the Los Alamos Stientific Laboratory the United States Depanme:n
of Defense and the Atomic Energy Commussian have pubhshed 3 crcah;! o
The Lffects of Atomic 1 zapons which has almost reached the best sc{!lerﬂrﬁan
While intended primanly {for those concerned with the planmng i &
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defense this treatise 1s virtually a source bool. on nuclear radiations ther
generation measurement effects and alhed matters Giasstone (39} and s

assoctate editors are to be fated on this } work
The develop and smpl of the hydrogen bomb are expoundsd
1n a genes of articles app n the Setentific Amerscan Rad (82a}

presents an account of the theoretical background of the neapon and a dis
cussion of some questsons tn regard to our present policy of secunty Bethe
{82b) 1ttustrates the nuclear reactions svolved the time required for their
devel and it the dous flash hazasds of this weapon
(fatal burns at distances of 20 nules or more} Bacher (82c) follows these two
distinguished physiasts wath a discussion of the strategic and moraf aspects
of the weapon and finally Lapp (82d} iliustrates the appalling problem of
orgamung an eflective civihian defense agamst the hydrogen bomb These
four articles are weli i d and th ghly d

Alten (2) and hus associates discuss the treatment of srradiation ssckness
based on a mx year study of the effects of wradiation conducted at the
Unwversity of Clucage This authontatve article ss part of a group of 15
deating with defense against atomic attack published 1n a spectal ssu¢ of
The Bulletin of the dtomsc Screntests This sssue contarns some of the most
frank, discussions of the entire problem which have appeared to daten the
Amencan literature The article on srradiation sickness 15 ampostant 10
lustrating how lsttle can be done for casualties of this type
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LABORATORY AIDS TO DIAGNOSIS AND THERAPY!

By Joax P PETERS
Depariment of Internal Medscine Yale Unuersity School of
Medicsne New Haven Connectscut

It 15 obviously impossible 1n the short space allotted to cover exhaus
trvely the subject which has been assigned to this author A review that at
tempted this could be no more than an uncritical catalog of the ships
a proper assignment for a bibliographer Instead the author has confined
Ius 2ttention to a few topics that appear to him to have pecular significance
and with which he has had sufficient experience to lend to hts optnions some
semblance of expertness and authonty In consequence of this policy undue
weight may seem to be given to studies with which he has been connected

lopiNe Axp TaYROID DISORDERS

Protewn bound or precspitable sodine of serum (SPI)—The presence ot
10dine 1n the thyroid hormone and the segregation of this element 1n the
thyroid gland early raised hopes that 1t might be possible to devise methods
for the dtrect measurement of thyroxine 1n the blood by chemical procedures
Although simple measurements of total todine provided information of some
value the inclusion of 1nerganic 10dine was a confusing feature hmiting the
diagnostic and therapeutic value of these measurements and rendering them
almost entirely useless when persons were recetving todine compounds for
therapeutic purposes Early efforts to differentiate orgamc or hormonal iodine
by ethanol extraction were not altogether successful It was demonstrated
however that most of the todine 1n blood 1s confined to the plasma and 1s
nondiffusible (1) while inorgamc 1odine added etther 1 vitro or tn vigo
enters blood cells (1 2) and can be removed from serum by dialysis (1) It
was further discovered that the rodine 1n serum can be precipitated with the
proteins to which 1t 1s so firmly attached that 1t s not removed from the
precipitate by repeated washing that will remove all inorganic sodime (1 to 6)
Thyroune added to blood 5 pitro behaves in this respect ke the intrinsic
protemn bound todine (1 3 5) Some duodotyrosine also seems to adhere to
the protemns (1 5) Taurog & Chaikoff (7 8) have demonstrated that or
dinanly most of the protemn bound or prectpitable 1odme of the serum (SPI)
consists of the thyroid hormone thyroxme

Methods for the measurement of SPI have been developed (5 9 to 12)
and have been intenstvely employed 1n a number of chnics It appears to be
the most rehable critenion of thyroid activity that has thus far been utilized
for the analysis of diseases and drsorders of the thyrosd gland (5 11 to 19)
In normal persons SPI hes between 3 0 and 7 2 pg per cent with occasional

* This review covers approqumately the period from 1945 to 1950 References pre
vi0us to 1945 have been tnserted chuefly for bachground
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but no spectfic quantitative technique for thyroxine has as yet been re
ported

1n addstion to these obkus\) artliactua\ abermunns SPI 1s affected by
certain phystol I and path d with other
evidences of disturbed thyroid function In the nephrotic syndrome ad
vanced cirrhosts of the liver and certaim other diseased states associated with
malautritton low values are frequently encountered These were at first
connected with hypoalbuminerma (30) but this connection appears to be
merely comcidental (20 31) In the first 24 to 48 hr after senous operations
SPldropssharply 1to3ug perceat (2 1)} Presumably thisis a feature of the
general reaction to mjury but the depression of SPI 1s more transitory than
the hypoalb and hy that also occur after operations last
ing usually only 2 or 3 days

SPI nises early 1n pregnancy to concentrations frequently so mgh that
1n the woman a d of hyperthy would be war
ranted After 16 weeks SPI usually exceeds 6 pg per cent and may be as
high as 10 pg per cent without evidences of abnormal thyroid activity (33
34) It remains at these levels throughout pregnancy falling at a vanable
rate after delivery There 1s some evidence that failure of SPI to nse results
1 miscarnage v\hxch may posstbly be p ted by timely ad: of
thyroid sub of SPI1s by butanol and 1s
presumably thyrold hcrmone (1 29)

With all these defects measurement of SPI 1s a far more effective means
for the determination of the activity of the thyroid gland than any other
generally apphcable procedure It has proved valuable in the detection of
hy dism secondary to defi of the antenor lobe of the pituitary
gland (31) The principal advantage 1t has over other tests however 1s1ts
apphicability to patients suﬂenng from complicating conditions which m
terfere with the 101 of basal b or
serum cholesterol (32) In order lhat 1ts full value may be realized the effect
upon SPI of diseases and disorders not connected with the thyroid must be
further explored Measurement of SPI has not been widely adopted because
of the technical difficulty of the procedure This 1s one of the marks of the
failure of clinical chenustry to achieve the dignity required if 1t 1s to realize
the full benefits of advances n medical science At the same tume efforts to
find a more spectfic method for the direct measurement of the thysoid hor
mone tn serum should be continued For this purpose extraction with butanol
appears to be a promising point of departure

Radioactive sodine (1'%} —Further reports of the use of tracer doses of
radicactive 10dine (1) appeared in the past year (35 to 48) The procedure
has proved ble in the elucid of certain ph;
and its utihty m the diff d of thyroid ders has been
established This reviewer does not however share the enthustasm of his
predecessor (23) for 1ts general adoption as a routine chncal procedure
The use of radioactive 1sotopes even 1n tracer doses can not be safely en
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values between 72 and 7 8 ug per cent In hypothyroidism 1t 1s less than
30 usually less than 20 pg per cent In hyperthy roidism 1t 1s usually above
78 pg per cent occasional values may be as low as 7 2 pg per cent (20)
While the SPI values of the members of any group of normal individuals
differ from one another within the range defined above the SPI of any single
tndividual 1 good health 1s remarkably constant over long intervals (20
21 22) SPI seems to murror accurately changes of thy roid activity 1n patients
with uncomplicated disorders of thy rord function (5 12 to 19)

Aberrations of SPI not related to thyroid activity have been discovered
Some of these are artifactual Certain organic compounds contaming todine
attach themselves to protems firmly enough to be 1ncluded 1n measurements
of SPI Chief among these are dyes employed for x ray visualtzation of the
gall bladder urmary tract and blood vessels lodized o1l (Liprodol) may atso
contaminate SPI (23 24) Mercury on the other hand forms msoluble salts
with rodme and therefore prevents its recovery by distllation Conse
quently so long as this metal 1s crculating in the blood (for example fora
short time after the ad ron of mercunal d ) analyses of serum
for SPI will yield low values (21)

Of a somewhat different nature are falsely high values found after the
administration of morganic 10dine and certain other drugs It has been shown
by Danowskt and associates (25) that after the admumstration of large
amounts (enormously greater than therapeutic doses) of todides not only the
tnorganic 1odine but also SPI becomes considerably elevated Shght eleva
tions were noted after even therapeutic doses of 10dme (26) After pmlﬂﬂzed
admunistration of large doses of thiourea or propylthiouractl with thera
peutic doses of rodine SPI may rise to 1ons altogether Jated
to any other evidences of thyroid activity Under these circumstances values
as high as 10 ug per cent have been observed 1n myxedema and 70 ug per
cent 1 hyperthyroidism (27) These extreme anomalies appear to be transt
to

l'}These artifactual aberrations of SPI have led to the search for a more
specific means of separating hormonal from other types of 1odme Extraction
of serum with butanol followed by alkahne washing and employed for @
somewhat similar purpose by Taurog & Chatkoff (7) has been tested This
procedure does not take up morganic todine but does extract and retatn
thyroune Fractions of some other organic 1odine compounds such as duodo
and monotodo tyrosine may also be retaned by butanol (§) In addrtion
some thyroxine may be destroyed by washing with alkah (28) Nevertheless
in the serum of normal persons and of patients with untreated thyrod dis
orders SPI and butanol-extractable rodine do not differ appreciably (21 2;
26 29) The of SPI produced by ad of .odnd;a 2
and apparently those that occur in the course of treatment with tho o;“‘fe
and odine (21) are not soluble 1n butanol Itis possible therefore thatiodt

y butanol may be more specific than SPI as a measure of hor
tempted (8)

extractable b
monal 1odine Chromatographic analysis of serum has been ati
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cance of these distortions ss apparent only when precise methods of analysis
are employed They are not confined to the cholesterol fractions butinvolve
also the ratio of cholesterol to phospholipid

Cholesterol and ath ~-Because chol 1 esters are found in
atheromatous lesions (67) and because the administration of cholesterol to
rabbits causes hy percholesteroleria and abaormal depositions of cholesterol
1n the aorts this essential d has fallen nto d; The reaction
of the rabbit to cholesterol 1s 2 pecuharity of this spectes mysteriously hnked
with activity of the thyroid gland (68) Other ammals including man (5%
69 to 71) appear to dispose of admimstered cholesterol with great facility
It has been shown that 1f dogs are rendered hypothyroid this capacity 1s
reduced (65 66 72 to74) Injury to the aortaalso conduces to deposition of
hol 1 when 1t 15 1n large with or without thiou
racil (74) There 1s no good reason to believe that atheroma of man 1s related
to hypothy roidism

Recently Mornison (75 76) and others (77) have claimed that there 1s a
statistical relation between hypercholesterolemia and coronary disease In
these studies however the statistical difference depends upon a preponder
ance of igh values for serum cholesterol in the figures from coronary cases
which also include values as low as any found in normal subjects As Mor
nison and associates (75) have pornted out this may mean that certain groups
or types of subjects with hy hol 1 havea bility toathero
sclerosts and coronary occluston That there 1s such a condition among per
sons wath famulial hpemza the disease which also gives rise to xanthomatosis
tuberosum has been established (70 78 to 80) although the susceptibility
to atherosclerosis even in farmilies with this diathesis appears to be variable
81 82 83) The frequency of this condition seems to have been underesti
mated Emphasis has been placed also on the varnability of cholesterol 1n
patients with coronary occlusion (76) This 1s however a characteristic of
disease 1n general and can therefore be evaluated only by a careful analysis
of associated disorders Although attention has been centered on hyper
cholesterolemia in familial ipemia actually the phospholipids are increased
as much or more than cholesterol (63 77 81) This 1s only one sllustration of
the need to mclude other lipid fractrons 1n analyses of clinical condattons
Efforts have been directed to the use of diets which will reduce the concentra
tion of cholesterol in the serum Ewven m fanulial hpemia however it has
been found that serum cholesterol 1s peculiarly unaffected by the quantities
of fat or even cholesterol eaten (63 70 82 84 85) Itis doubtful whether 1t
would be an unconditicned blessing to lower the serum cholesterol of an 1n
dividual by dietary measures Serum cholesterol does fall after myury (86)
or m (87 88) d with speaific
deficencies In animals and presumably i man 1t 15 2 charactenstic ac
compamment of most types of dietary fatty hver a condition that with its
unhappy sequelae 1s not necessanly preferable to potential arterial disease
Choline and other lipotropic substanees appear to have noeffect on the hyper
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trusted to inexpert hands without adequate facilities Besides the techmique
1s inappheable to the clinical appraisal of thyroid activity at mntervals over
long periods which 15 an essential part of the proper management of patients
with thyroid disorders For this purpose chemmcal analysss of the serum 15
far more smtable

TuEe SERUM LiriDs

Most clinical—and indeed physiological—studtes of hpid metabolism
even forinvestigative purposes are limited to measurement of the concentra
tion of cholesterol 1 the serum This has httle more than symbolic value
When for further simplification the Liebermann Burchard colonmetric
procedure 15 applied to simple extracts of serum even the symbolic value
of the results 1s open to question Precipitation with digitonin and ssolation

of the p are essential prereq es to the de! of choles
terol Methods have been devised for the precise measurement of the pre

d chol Letther color Iy (49 to 52) org 1ty (53)
While the of chol 11s quite over long periods m

the same mdividual (54 to 57) the range of variation among the members of
any group 1s large from 150 to 300 mg per cent abnormahties can only be
recogmzed when they are gross therefore unless the concentration charac
tenstic of the individual 1s known The relations of the vanous hpid compo
nents to one another 1s quite consistent and independent 1n health and manv
pathological conditions of the total concentrations of ipids In the serum of
pormal persons the proportion of cholesterol n the free state varies only
from 24 to 32 per cent regardless of the concentration of total cholesterol (58
59) The ratio of phospholipid to cholesterol 1s equally constant (59 to 64)
Because of the constancy of the proportions of lipid constituents the con
centration of cholesterol 1s ordianly an mndex of the concentrations of all
lipd It 1s this y 1n the inter hips of the lipid
fractions that has tempted cl and phystol to use chol lasa
measure of ltpids 1n general
In the past cholesterol has been used as an aid 1n the diagnosis of thyroid

disorders Its value for this purpose 1s however quite hmited It 1s usually
fevated 1 un 1 d hypothyreid but the effect of thyrod defi
aency may be modified by 2 variety of other conditions (60) A possible ex
planation for these anomalies has been found by Entenman Chatkoff &
Reichert (65 66) Apparently removal of the thyroid gland renders the
serum hipids of an animal susceptible to the effects of diet Inhy pothy rotdism
(60) and 1n the nephrotic syndrome (62) 1 which hyperlipema 15 also ;n
countered the normal relations of free and total cholesterol to one anotl e:’
and to phospholipids 15 preserved but in the nephrotic syndrome neutral
fat ses while 1t 15 unaffected 1n hypothyroidism In dseases of the hiver «:!n
the other hand the interrelationships of the kipids are profound!y distusbe .
and these disturbances have a distinct relation to the nature and sewenf}"ﬁ’
the hepatic dsorders with which they are associated (59 63 64) [he signt
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diseases of the hiver (97) these estimations can be made with a reasonable
degree of assurance Esen tn normal persons the concentration of neutral
fat 1s more capricious than that of the other ipid components with which it
does not seem to be correlated (59 to 62 64) The sigmificance of 1ts vaganes
and their relation to visible ipema and lactescence ment further nvestiga
tion by precise methods preferably those that measure the fatty acids stor
chiometneally

The physical state of the hipids has recently attracted renewed attention
because of improved methods of observation The studies of the distnbution
of biptds between protein fractions has already been mentioned In the some
what emotional 1nterest in coronary disease and the failure to relate ather
oma directly with serum cholesterol efforts have been made to connect 1t
with the physical state of the serum lipids Becker Meyer & Necheles (98)
have reported that after a standard fat meal of 05 gm of oleomargarine per
kg the chylomicron counts 1n the sera of elderly persons rise higher and re
mam elevated longer than those of young persons Gofman and associates
{99) by nltrac fugal tech have d d 1n sera a class of large
tipid molecules of low density containing approximately 30 per cent choles
terol but little or no protein These appeared to be more plentiful i the sera
of males than females they mcrea ed 1n frequency with age and were par
ticularly conspicuous 1n persons who had suffered coronary occlusions They
also appeared to be more frequent i the sera of diabetics Such statsstrcal
relations are open to the same objections raised earlter to ssmilar treatment of
chemical determinations of cholesterol despite the novelty of the techmque
and the dramatic nature of the correlation Even 1f this correlation should
prove more precise than others 1ts e will require of
1ts sigmuficance with respect to lipid metabolism

Fecal fat —Quantitative examination of feces for other than investigatine
purposes has been neglected m the clinic chiefly for esthetic reasons With
modern blenders muxers and homogenizers some of the objecttons to such
analyses have been removed The 1mportance of measunng fat and mtrogen
of feces m the duff of d has been d d Van de
hamer ten Bokkel Hurnink & Weyers (100) have recently published a meth
od by which the fat 1n a homogemzed stool can be determined with ac
curzcy and relative ease within 45 min

PROTEINS OF THE SERUM

Indirect methods and especially the copper sulfate speaific grawity tech
nique of Van Slyke e?al (101 102) for the measurement of serum proteins
filled a crying need 1n the war where facilities and time were hmiting factors
They are not appropnate for a well-ordered clinic with proper facilities be
causes they give falsely hugh values 1n the presence of hyperglycerua or m
trogen retention and because they do not permt fractionation of the proteins
which 1s essential for the eval of protein For the actual
measurement of protern and its fractions the Kjeldahl method still remains
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cholesterofemua of patients with heredatary hipemsa (63 70) or coronary
dusease {76) although they seem to present (89) or even reverse (90) the
cholesterc! atheromatosss of rabbits The diffetence 15 probably referable to
the fact that in the latter the atheromatoss 1s onfy part of a general disorder
of i;id metaboltsm which includes fatty hver (68 91)

The phystcal state of the sernm hprds —Under ordinary conditions plasma
ss a hmpid solution although 1t contams about 04 to 08 per cent of Iipids
that are msoluble 1n water It has long been recogmized that the apparent
solubility of the ltpids in plasma depends upon thesr attachment to the pro
tesne swce they are precipitated with the latter by the preapitants com
monly used and can be d from the precipitated protein by appro
priate selvents It has now been demonstrated that this veluewlar function
¥ not a common property of all the proten fractions but adheres particy
larly to the e and 8 globulins or to components of these groups (92 to 96)
1n the dog & globuhn carnes the larger load whale 1n man 1t 1s borne chiefly
by the# fraction (84 95) The distribution of the hpid load may be disturbed
by dssease (96) Duscovery of the forces which determune the distnibution
of thus Joad should aud 10 the resolution of the mystery surroundsng the trans
port of the lipsds Tn spate of the fact that the major part of mngested hipd 15
rapidly absorbed and defivered wia the lymph from the thoracic duct er
masse snto the systemic blood stream the concentrations of hpids 1o the
serum of normal individuals are surpnisigly httle affected by meals or by
other actavities that must invohve large transfers through the blood stream

In addition to the hipids firmly attached to protesns there appears to be
a small fraction 1 & more or less free state Under certain conditions and m
certain diseases this may increase to such an extent that the fatty matensl
separates hke cream when the secum 15 chilled Sometimes st smparts 3 defi
nite lactestence to the serum at room temperature or even at the temperd
ture of the body Although in these extreme cases there s usually a coeess
tent hyperipemia  the gross winibility of lipemia 1 not directly correlated
with the concentration of hipids in the sersm In 1ts more subtle forms thia
disturbance of state of the Lipids may be discerned by special optical tech
nigues Chylamicrons mucroscopscally visible ipid particles 1ncrease m the
serum after meals {or perhaps more precsely after a fatty breakfast) when

d § 15 also not L of a gross type I8
most strikingly encountered in diabetic acdosis the nephrotic syndrome
some forms of liver disease and herechitary lipemia These conditions hate
one common featiare 1 all the concentration of neutral fat sa the sexum 15
shuormally fugh 1t 1s more correct perbaps to say that the ratio of lathy

acd to chol ! esters and phosphohpids 15 abrormally high swnee the
concentsation of meutral fat can be estsmated only by difference as the fatty
acd not d for as chet ! esters or phospholpid Such an 3¢

counting involies ¢ertain assumplions concerning the nature of the phos
phohpids Snce recent snvestigations have generally agreed that the propor
ton of choltne-contatmng hpids 12 the serum s quute constant even 8
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stum 1a serum and other biologteal flnds has become 2 practical chinical pro
cedure There are a number of suitable wstrusments oa the market but the
Iiterature on their application and behavior s extremely scanty So laborious
and time consuming were analyses for sodium and potassium 1n the past that
they were useful only for investigative purposes or for retrospective consider
ation For diagnostic purposes or the control of therapy serum sodium had
to be estimated from chlortde—or better chlonde plus bicarbonate—with
the aid of inference Direct measurements of sodium on large numbers of pa
tients with vanous diseases and disorders have proved that such estimates
and 1nferences were not highly reliable and that the concentration of unde
termned antons Na (Cl4+-HCO;) 15 more vanable than had been supposed
(115 116) Stnce sodm 1s a measure of the osmotically actine electrolytes
of the serum knowledge of 1ts concentration 1s of the utmost importance 1n
the regulation of the equhbrium of salt and water 1n the body Its measure
ments should not however become a substitute for but a supplement to
determinations of chlonde and bicarbonate hnowledge of the concentrations
of these three 1ons provides the data necessary for the evaluation of both
osmotic and actd base In a well clnteal ch \
laboratory it should be possible 1n case of emergency tosecure this informa
tion withm an hour or less so that 1t can be made available 1n advance of or
early 1 the course of therapy

More frequent deter of serum have disclosed the

h fact that deficits are far commoner and more

sigmificant than the excesses that had been feared (119} Such defiaits are
espectally prone to develop 1n condittons in which there has been wasting
especially when this 1s associated with loss of gastrointestinal secretions
Among the conditions m which they have been descnibed most frequently
are drabetic acidosis (118 to 123) drarrhea (124 to 127) and vonuting (128
129) They may be encountered even in the presence of severe renal msufl
fictency (129 130) They are most ltkely to appear when dehydration and
starvation are by ad of fluds sodium
chlonde and carbohydrate for example duming recovery from diabetic
acdosts The depression of serum potasstum under these conditions results
from of the flud accel d excretion and move
ment of the ton 1nto cell (122 123) This last process 1s probably connected
with resumption or acceleration of carbohydrate combustion although 1t
may be arded by rectification of the concentration of sodium i the extra
cellular fluds

‘VoLunES oF Bopy FLuips

Methods have been devised for the estimaton of the volumes of various
fluid compartments of the body All of these methods depend on the general
punciple of measuring the concentration 1 the serum of some test substance
that has been njected nto the blood stream after sufficient time has elapsed
to permut the substance to become uniformly distributed throughout the
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the standard procedure It has been amply demonstrated by compansons
with electrophoresis that the Howe method of salting out protern fractrons
which has been widely adopted as the standard techmque does not separate
albumin from globulin precisely ncluding with the former a large proportion
of the a globulins The latter tend to increase 1n most conditions 1 which
albumun 1s depleted The Howe method therefore fails most signally when
precise information 1s most desirable Electrophores:s 1s not suitable for
routine clinical analy ses because 1t 15 50 time consuming and so 1ll adapted to
multsple measurements Furthermore although 1t 1s an elegant procedure
1t has not the infallibihty generally attributed to 1t because 1t measures with
the proteins the lipids attached to them ?

A number of methods have been devised by which albummn and globukn
and globulin fractions can be separated chemically with preciston For this
purpose Pillemer & Hutchinson (103) employ methano! The procedure 15
adapted only to the separatton of albumin from globulin and must be con
ducted at temperatures near freezing Bing (104) and others have for many
years used the techmque of Henniques & Klausen (105) 1n which preapita
tion 15 effected by a mixture of sodium and potassium sulfates Bock (106)
has reported that 1t grves values for serum albumin that agree with those ob
tamed by the method of Pillemer & Hutchinson Majoor (107) showed that
by a modification of Howe s principle not only albumin and globulin but also
the fractions of globulin could be differentiated by salting out with sodum
sulfate Milne (108) and Kibrick & Blonstein {109) have shown that values
for protein fractions by Majoor s principles agree with those obtaied by elec
trophorests Cohn & Wolfson (110) have presented a method for the partition
of alburmn and globulin by sodium sulfite that meets the same critera With
these new procedures available the Howe and stmilar techmques that give
inaccurate partitions should be abandoned This will necessitate the revt 1o
not only of standards for the concentrations of protem fractions but also of
formulae which have been proposed for the estimation of colloid osmotic
pressure calaium bound to protein etc from concentrations of protein frac
tions It has been conclusively demonstrated that a variety of empirical
tests for hner function such as the Takata Ara and cephalin flocculation
tests are quite nanspecific and depend chiefly upon derangements of the pat
terns of proteins 1n the serum Although the utility of these tests can not be
disparaged they should not because of their convemence become & sub
stitute for 1 1 of protem or hpids and their
fractions 1n the serum Jager & Nickerson (111) and Kunkel efal (112) have
described methods for the separate measurement of 7 globulin

FLAME PHOTOMETERS
With the development of a simple and suitable flame photometer by
Barnes Berry and associates (113 114) measurement of sodrum and potas

2 The mitrogen of phospholipids 1s of course included 1n Kieldaht analyses, but

the error from this source 15 comparatively small
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marntamed for 24 hr or longer (144) conclustve proof that at least the tagged
red cells do not escape from the cireulation nor become trapped 1n mactive
portions of the circulation If uneven distribution of red blood cells does vit1
ate the use of tagged cells for the measurement of blood volume there 1s as
yet no precise measure of this function Even if the use of cells tagged wath
radioactive 1ron were oper to no question 1ts appltcation would be extremely
Iimited because 1t requires prepared donors Iron can be 1ncosporated tn red
blood cells only 11 s190

Radioactive phosphorus P has been proposed (149 150) as a more
practical substitute since phosphate can be introduced into red blood cells
11 wnitro (151) Exchange of phosphate between cells and plasma 1s orduanfy
such a slow process that 1t 15 negligible in the short period required for meas
urement of blood volume Values obtained by P® and by radioactive iron
agree 1n most instances (152) butin particutar individuals 1n all sertes blood
volumes measured by P are too large presumably because the discharge of
cellular phosphate 15 1 d by some bolic disturbances (150 to
153)

Extracellular fiustd —For the measurement of the extracellular flud a
large number of substances have been employed The majority of those which
appear to be most speaifically confined to this compartment are excreted by
the kudneys with great rapidity usually chiefly or entirely by glomerular
filtration For this reason 1t 1s almost 1mposstble to establish a uniform con

of the test sub hout the extracellular fluid m equilib
rium with its concentration in the water of serum (154) This difficulty 1s
h d 1f the ext flular flurd 1s ded by edema particularly if 1t 1s

segregated n pools 1n serous cavities (154) Itis also exaggerated if the test
substance diffuses slowly In addition some of the substances used for meas
urement of the extracellular flud (e g mannitol sucrose and sulfate) have
a diuretic action They therefore tend to alter the function they are n

tended to measure To avord the errors attendant upon failure to attan
equilibrium between serum and extraceliular fluds 1t has been suggested
that the extracellular fluid be estimated from the quantity of test substance
excreted after a constant concentratlon of the substance 1 the serum
has been b by mjection Inulin and man

mitol have been utlized for this purpose (155 156) With such a rapd
rate of urinary excretion and such a slow rate of diffusion especially when
inuhn 1s used it 1s doubtful whether eqmlibnum can be attaned i all
cases within a reasonable time even by this techmque (157 158) Even sf
equilibrium 1s attained the procedure 1s so time consumiug that 1t can not
be used to measure the volume of extracellular fiuid for chnical purposes
nor to study rapid changes of this volume Bestdes these imitations 1t re

quires the injection of a considerable volume of fluid which alters the volume
of extracellutar find Certain test substances of which mannitol 1s an exam

ple by their osmotic effects may alter the distribution of flud between the
mtra and the extracellular compartments {159) It does seem to have been
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body of frd to which st has access The quantsty of substance 1 the body
divided by 1ts cancentration m the serum will of such a state of equaltbrum
has been attamed give the volume of fusd through which 1t 19 distnibuted A
proper correction must be apphied for the quantity of the substance that may
be destroyed or excreted 1n the course of the test The precision of any such
measurement depends first on the degree to wich the test substance 15 con
fined to the particular flmd compartment under consideration M it 1s not
completely restrained theremn ar 1f 1t 15 destroyed or evcreted means must
be found to evaluate the magnitude or rates of these distushing factors
Secondly there must be certamty that equiltbrium that s unsformity of
concentration m the water of serum and all parts of the flud compartment
ss attaned Unfortunately the methods avardable without exception fal to
meet these requirentents to vanable degrees Furthermore although theyhave
served useful purposes 1 physiolomeal and chintcal tnyvestigations they are
not for the most part sustable for control of therapy

The cirevloting blood and plosma—The use of the biue dye T1824 for
the measurement of the solume of the circu lating plasma s open to objection
because this compound escapes from the blood stream to appeart m the thora
e duct lymph by which a part may agam return to the carculation For
this reason alone 1t must yield excessive values Whatever argument there
may be about the maguitude of this error 1t can not be dismussed altogether
and 1s presumably vanable Correctron by extrapolation to the tume of e
tion on the removal curve (the curve descrbing the diminution of the con
centration of the substance i the serum after apparent equilibrium has been
reached) 1s unsatisfactory because tt has been repeatedly demonstrated that
the mitial portron of this curve 1s highly complex (131 to 135) Whereas
equihbrium 1s reached with tagged red blood cells within the space of aboat
4 min (132 133 136) the tme required to attamn a steady rate of removal
of T15241sfour or five timesaslong The vaganes of the instial curve are not
therefore merely & product of nuxing The use of carbon monoxide to tag ";d,
blood cells yselds values for bload volume that on the average agree mtd
those obtaied with T1824 (137 138) Ewidence has however been adduce
that carbon monoxide may be oxidized to some extent in the body (139 #40
141)
Red blood cells tagged with radioactive sron regularly yseld smaller vatues
for blood volume than dyes do (142 to 145) Tthus has been attnibuted by 5””‘;
0 unequal distribution of cells and plasma tn the crrculating blood ahh:.mﬁe
evidence on this powt 15 not clear (142 to 144 146) Whatever may be t
magmitude of this esror 1t will not ehmunate nor cancel the error of thebdy:
method There s mo mathematical justification for the proposal by G ”o(
et al (147 148) and others that the dye method be used for the emmaho’;“
plasma volume and the radreactive celf method with a corrected hemmo; .
for the estimation of cell volume the sum of the two being taken to repremrs
the total volume of the circulating blood This ss only compound;!g;r b
With radsoactive cells H: 15 of { withis 4 min and may
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maintained for 24 hr or longer (144) conclusive proof that at least the tagged
red cells do not escape from the circulation nor become trapped 1a 1nactive
portions of the circulation If uneven distribution of red blood cells does vits
ate the use of tagged cells for the measurement of blood volume there 1s as
yet no precise measure of this function Even f the use of cells tagged with
radioactive iron were open to no question 1ts application would be extremely
hmited because 1t requires prepared donors Iron can be ncorporated 1n red
blood cells only 11 vivo

Radioactive phosphorus P has been proposed (149 150) as a more
practical since phospt can be duced nto red blood cells
n witro (151) Exchange of phosphate between cells and plasma 1s ordmanily
such a slow process that 1t 1s neghigiblein the short period required for meas
urement of blood volume Values obtained by P*? and by radicactive iron
agree 1n most instances (152) butin particular individuals 1n all senies blood
volumes measured by P3 are too large presumably because the discharge of
cellular phosphate 1s accelerated by some metabolic disturbances (150 to
153)

Extracellsdar flusd —For the measurement of the extracellular flid a
large number of substances have been employed The majority of those which
appear to be most specifically confined to this compartment are excreted by
the kudneys with great rapidity usually chuefly or entirely by glomerular
filtration For this reason 1t 15 2lmost impossible to establish a uniform con

centration of the test sub h h the ular fluid 10 equikb
Tium with its concentration 1 the water of serum (154) This difficulty 15
h d 1f the lular flud 1s ded by edema particularly 1f 1t 15

segregated 1n pools 1n serous cavities (154) It 1s also exaggerated if the test
substance diffuses slowly In addition some of the substances used for meas

urement of the extracellular flurd (e g manmtol sucrose and sulfate) have
a diwretic action They therefore tend to alter the function they are in

tended to measure To avord the errors attendant upon failure to attamn
equlibrium between serum and extracellular fluids 1t has been suggested
that the extracellular fluid be estimated from the quantity of test substance
excreted after a constant concentration of the substance n the serum
has been blished by nt mjection Inulin and man

nitol have been utilized for this purpose (155 156) With such a rapid
rate of urinary excretion and such a slow rate of diffuston especially whea
mulin 15 used 1t 1s doubtful whether equlibrium can be attained n all
cases within a reasonable time even by this techmque (157 158) Evenaf
equiltbrium 15 attained the procedure 1s so time consumng that 1t can not
be used to measure the volume of extracellular flud for clinical purposes
nor to study rapid changes of this volume Besides these imitations 1t re

quires the injection of a considerable volume of fluid which alters the volume
of extracellular fluud Certain test substances of which manmitol 1s an exam

ple by therr osmotic effects may alter the distribution of fluid between the
intra and the extracellular compartments (159) It does seem to have been
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established by means of these techniques that the volume of evtraceliular
fnd 1n narmal persons has been overestsmated n the past. It 1s probably
smaller rather than greater than 20 per cent of the body wesght (156)

Sulfocy anate continues to be used because it can be grien orally and be
cause 1t 1s excreted slowly This substance 1s definstels not confined to the
extraceliular flud  Even in normal persons st penetrates red blood cells and
enters gastramtestinal fusds It has recently been demonstrated that m some
diseases 1t becomes even more w wely distnibuted {160 161)

Because muscle cells contain inappreciable amounts of chlonde and be
cause this 100 has a smaller volume of distribution than sedsum 1t has been
used at the suggestan of Darraw (162) as a general criterion of changes of
the volume of extracellular fimd and to esumare transfers of sodim and
potassium between this fluid and the cells despite the knowledge that cer
tamn tissues among them the hiver contam proportionally tore chiorde than
sodium In the mtact ammal such estimations based on balances of sodum
chlonde and and the of these 10ns 1n the water of
serum must be made with considerable reserve Not only may chlonde enter
or leave these tissies in the course of a study but st may be discharged selec
tively into the stomach or absorbed with the same selectivity 1n Jasge quan
tities from the gut

Total body water —For measurement of the total water sa the body heavy
water appears to be the most sustable test substance (163 164) It diffuses
with great rapidity  Because 1t mives completely with all the water of the
body and 1s excreted with normal water m proportion 1o its concentration
the elimination 1 the urine of the small quantities requtred for the measureA
ment of body water is quite slow Equilib can therefore be establish
within a reasonable time Deuterium owde 1s not an wdeal substance for the
measurement of body water because it 15 not altogether mest (Water enters
inte all lunds of chemical {especially hydrolytic} reactions Ulusmately
deuterium may become corporated in most of the organtc compounds of
the body Since the quantity of deuterum oxide given s so small 1n propor
tian ta the total water howeser the degree to which it 1s utthzed i the short
interval required for determmatson of its volume of distribution is aimost
neghgible 1t has been employed for the measurement of the total body water
of humans by some observers (165 166 167)

Soberman Brodie ¢ al (166) have proposed the use of aatipyrme for
the measurement of total body water This compound like alcohol appears
to diffuse freely throughout all the nater of the body traversing all mem
branes including those of the renal tubular epithebum Its conceatration 1
unine and serum are theref d P It s 4 exﬂfﬂ‘edd’;!
tremely slonly It does not howeser meet alf the other critenia for an cd
measure of total body water The major part of the compound 15 de’“”'r
sn the body or excreted 1 some other form Although the rate of disappeal

and consistent in normal persons st has not been established with
some evidence

ance 1sslow
certasnty that it may aot san pathalagical states Therets
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that the site of destruction may be the liver which seems to tahe up more of
the compourd than other organs do Fnally a fraction appears to combine
with the serum protems In the aggregate these properties especially the
combination with protemns constitute serious objections to antipyrine
as a measure of body water It may however prove a useful imstrument
Values for total body water estimated from the volume of distributton of
antipynne are shightly but distinctly smaller than those obtained with
deuterium oude (166) Measurements by both methods indicate that the
volume of water i the bodies of normal men and women have been over
estimated 1n the past being nearer 60 per cent or even less of the body
weight instead of 70 per cent (166)

RENAL CLEARANCES

Information of the greatest value has been obtained by means of measure
ments of renal clearances In fact alarge part of our knowledge of the details
of renal function has been dertved or venfied by means of these techmiques
Nevertheless even the simplest of them ts 1l adapted to routine chnical use
because all demand such meticulous attention to detail The most painstaking
accuracy 1n chemical analyses 15 utterly wasted if there 1s any error in the
timing and collection of specimens of blood serum or urine The latter 1s at
all times somewhat uncertain the uncertainties are exaggerated by diseases
especrally those of the urmary tract Insertion of a catheter cspeaally an
mlying catheter xs not an mnocent p: d! If these tech:
are are elegant ve of renal dis
abtlity i disease On the other hand they can not be used with the same con
fidence as precise measures of particular functions of the kidneys

A great vaniety of substances have been proposed for the measurement
of glomerular fltration The clearances of these substances are nearly 1den
tical and when any two are employed simultaneously they vary propor
tionally but in no studies are 1dentity and proportionality consistently as
precise as the estimated accuracy of the methods themselves should require
So capnicious are these deviations that it 1s impossible to deny that they may
be products of technical error but the possnbxlnty can not be excluded that
the tubular epath 1500t 1y to these test sub:
that small fractions may be regularly or under spectal conditions secreted or
reabsorbed Inulin has many properties to recommend 1t as a measure of
glomerular filtration and has almost by common consent been accepted as
the yardstich for the evaluation of purely filtrable substances but some of the
evidence on which its use for this purpose 15 based 1s purely mferential
Robson Ferguson et ol (168 169) have recently adduced evidence that as
much as 15 per cent of the inulin that passes through the glomerular filter
may be reabsorbed from the renal tubutes They have also directed attention
to the fact that cleasances of snubin Like those of exogenous creatimne and
certain other vary ding to the cond under which they
are d d hing when the of inulin 1n the serum 15
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established by means of these techniques that the volume of extracellulas
flwud 1n normal persons has been overestimated mn the past It s probably
smaller rather than greater than 20 per cent of the body weight (156)

Sulfocyanate continues to be used because 1t can be grien orally and be
cause 1t 1s excreted slonly This substance ts defimtely not confined to the
extracellular find Even in normal persons 1t penetrates red blood cells and
enters gastrointestinal flurds It has recently been demonstrated that 1n some
diseases 1t becomes even more widely distributed (160 161)

Because muscle cells contamn inappreciable amounts of chlorde and be
cause this 1on has a smaller volume of distribution than sodium 1t has been
used at the suggestion of Darrow (162) as a general criterion of changes of
the volume of extracellular flud and to estrmate transfers of sodum asd
potassium between ths flud and the cells despite the knowledge that cer
tain tissues among them the liver contain proportionally more chloride than
sodium In the intact ammal such estimations based on balances of sodum
chlonde and potassitm and the concentrations of these 1ons m the water of
serum must be made with considerable reserve Not only may chlonde enter
or leave these tissues 1n the course of a study but 1t may be discharged sefec
tively 1nto the stomach or absorbed with the same selectrvity 1n large quan
tities from the gut

Total body water —For measurement of the total water in the body heavy
water appears to be the most suitable test substance (163 164) Tt diffuses
with great rapidity Because 1t mixes completely with all the water of the
body and 1s excreted with normal water mn proportion to1ts concentration
the elimination tn the unne of the small quantities required for the measure
ment of body water 1s quite slow Equilibnum can therefore be established
within a reasonable time Deuterium oxide 1s not an 1deal substance for the
measurement of body water because 1t ts not altogether ert Water enters
nto all kinds of chemical {especially hydrolytic) reactions Ultimately
deuteritm may become tncorporated 1n most of the organic compounds of
the body Stnce the quantity of deuterum oxtde given 1s s0 small i propor
tion to the total water however the degree to whichitis utihzed in the short
interval required for determination of 1ts volume of distrsbution 15 almost
neghgible It has been employed for the measurement of the total body water
of humans by some observers (165 166 167)

Soberman Brodie ef al (166) have proposed the use of antipyrine for
the measurement of total body water This compound ke alcohol appears
to diffuse freely throughout all the water of the body traversing all mem
branes mcluding those of the renal tubular eprthebum Its concentration 11
urme and serum are therefore identical It 1s consequently e‘(Cfetedde"]
tremely slowly It does not however meet all the other critena for an 1 ead
smeasure of total body water The major part of the compound 18 destro)';
in the body or excreted n some other form Although the rate of dx:asptnh
ance 1s slow and consistentin normal persons it has not been establishe: d:nce
certamty that 1t may not varyn pathologieal states There 1s some evi
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paragement but to call attention to the need for discrimination m their ap
pheation and interpretation Such indirect measurements which mvolve the
intermediation of phy stols 1 can not have the specific sigmfi
cance of direct chemical analyses They can not be mterpreted with the same
nigor but must be tested by other d and by astute nf 1t
follows also that they can not be proved by normal controls alone they re
quure also 2nalogous controls
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falling Clearances of substances that are secfeted or reabsorbed by the tu
bules are subject to disturbance by other factors not connected with the
1l they are ded to Forexample the secretton of p ammo
hippurate (PAH) which has been widely used for the measurement of renal
plasma flow may be influenced by the reabsorption of glucose (170 171) Its
secretion ts also reduced by the mercunal diuretic mersaly! (Salyrgan) (172}

Substances which are used to measure erther fitration or renal plasma
flow are excreted with such rapidity that when changes of these functions
overany long period are under investigation, 1t 18 necessary to 1nject the sub
stances continuously with considerable volumes of flid The discomforts
of such procedures as well as the introduction of such volumes of flnd can
not be neglected :n the evaluation of the clearances The addition to these
solutions of other solutes such as sodium chlorrde or the use of diurettc sub
stances such as 1, further 1 nterp: For these rez
sons cl of end though analytically less prectse
are frequently to be preferred

These errors however sink into insignificance when compared with those
that may enter when these clearance techniques are applied to the analysts
of glomerular and tubular functions 1n diseases or disorders 1n which the 1n
tegnity of the tubular epsthelium has been compromused The use of sub
stances for the measurement of renal plasma flow or glomerular filtration 13
predicated upon the impermeabifity or at least a refative and constant degree
of impermeability of the tubular epithelum to these substances When this
impermeability 18 tmpaired bv inyury of the tubular epsthelum the test
substances beconung concentrated in the tubular luruna wl diffuse back
mto the renal tubules and vessels This was first illustrated i the classic
expeniments of Richards (173) on the behavior of phenol red m the Ludney
potsoned by mercury A similar phenomenon was demonstrated with respect
to creatinine (174) 1n dogs who had been poisoned by uransum Several
articles have appeared recently 1n which direct measurements of renal blood
flaw or the removal of PAH from the blood passing through the lidney have
been compared with the renal plasma flow estimated from renal clearances
of PAH 1n acute renal failure (lowet nephron nephrosts) and other conditions
attended by 1njury to the tubular epithelium In these conditions 1thas bec'n
found that because of back-duff: renal cl greatly und e
renal plasma flow (175 to 178) Presumably measures of fittration by cleat
ance techmques 1n these conditions are equally faulty Argung by the r¢
ductio ad absurdum 1t must be obvious that 1f lower nephron nephrosis 18
reparable temporary anuria can not depote complete cessation of the blood
flow through the kudneys 1t need not even sigmfy that glomerular filtration
1s abohshed although spso facto all clearances are ml A recent article by
Ohiver (179) discusses the general sub]ectko; the applicability of renal clear

ests to the study of diseases of the kidney

anc:\:tennan has been called to these weaknesses of available methm‘il’s;‘;'
the measurement of body fueds and renal function not 1 & spifit ol L
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DISEASES OF THE SKIN!

B: Jup R Scmortz AND CrAIG WiLLIAMSON
Department of Dermatology School of Medicine Unsaerstty of Southern
Califorma Los Angeles California

INTRODUCTION

This chapter reviews recent advances in selected areas of dermatology
with stress on those disorders of the skin associated with internal and
systemic disturbances Modern dermatology finds itself fusing with internal
medicine and conversely internal medicine 1s turning to and learning from
the skin It becomes constantly more evident that there are relatively few
dermatoses 1n which the disturbance 1s limited to the skin and consequently
study diagnosis and treatment involve more than lookmng at the skin and
applymg something to 1t No attempt ls made to cover the entire field of
dermatology and space coverage of the
hterature on those subjects included Subjects dlscussed are vitamuin A
metabohsm porphynia and photosensitivity localized myxedema acne vul
gars haxr roentgen lhempy bactenal mrecnons psoriasts pemphigus dis

d lupus eryth ); ! in virus calaf
erol mn treatment of lupus vulgans and adrenocorticotrophic hormone
(ACTH) and cortisone

MeraBoLic DisoRDERS

Vutamin A —In the twenty years since the fundamental paper of Frazier
& Hu (1) appeared the subject of vitamun A 1 dermatology has become of
major ymportance A large number of apparently unrelated cutaneous syn
dromes and chnical disorders have been shown to respond to vitamin A ther
apy and at present we seem to be on the verge of a great synthests in which
this group of disorders can be brought together as morphologic varants of
the same bastc disease—namely abnormal keratimization due to disturbed
vitamuin A metabohsm (We would hike to suggest the phrase vitamin A
fatlure rather than deficiency nce many of these syndromes occur
in the presence of adequate dret and apparently normal blood levels of vita
mm A and because there ts mcreasing evidence that the error may be m
assimilation utilization storage release etc Vitamin A dietary deficiency
1s rarely the cause of the difficulty )} Included are rchthyosis pitynasis rubra
pilans keratosts folliculans (Daners Disease) pachyonychia congemita
keratoderma palmans et plantans phrynoderma xerosts hichen spinulosus
porokeratosis and a large group characterized by hyperkeratosis of the

pilosebaceous ortfices such as keratosts pilans lichen tvadus schthyosts fol
heulans etc

mso‘nus review covers approximately the period from January 1948 to September

31
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Frazter & Marmelzat (2) m a fine retrospective study of the fiterature
from Willan to the present have shown that most if not al of the dsorders
Iisted above are o fact morphelogic vanants of the same disease They state

As ore threads through the vaned terature one finds that the confusson
and chnisteming and rechnstenng of sumilar diseases in large medsure depended
merely upon the chance m b ! and shapes of folliculr
festons upon the ease with which the fotlicular plugs could be distodged and on what
type of residusl scarning eventuated—all of no ymportance withan themselves Many
times the same <ase 18 cammed under various names by different dermatologists

Although in thus particular comment Frazier & Marmelzat were refermiog 10
the follcutar by perkeratoses the same might well be apphed to att of the
primary hyperheratotic diseases

It shoutd be noted that most of the drseases listed above have been
previously classified a5 nevt 1e 2 congenttal and developmental struc
tural defect Furthermore prior to the use of vitamss A 1n therr treatment
most were considered incurable It 15 of wmterest now to conmder that they
may in fact be based upon an hereditary defect but that the defect 1
snrtially phystologic and metabohic not structural A strong case 2 be
made for the thesis that they represent an iborn error of metabohsm genet
seally transmstted In thisconnection stis % orthwhile to recall the prophette
chnscal judgment of Witson (3) ho 1 1878 sn discussing one of the forms
of follicular hyperkeratosis which he called  follsculttis rubra satd

The cause of thisstate of theskimnis essentally defectof nutrition power 0peratit
in congemtat and sometimes hereditary weakskin 1was nuch struck with the prev
ence of this affection 1n 2 famsly of three or four young faches the daughters of 2
gentleman who T knew to be the subject of schthyosis with which defect of the sk
folficuhitss rubra ts closely ahigned

Thus far we have been concerned with what might be cafled the prmaty
dyskeratoses There 15 another group of disorders 1 which hy perkeratoss
securs as @ sequential or concommitant phenomenon and 1 these alse
yrtamin A therapy s often of great value wm correcting the h)Pefk“’m:C
component The more important m this group are sente feratoses and the
keratoses of chrome actic dermantis acne vulgaris keratoderma dxm:c
tencum (Haxthauses s syndrome) abposmal callus formation feukoplakia
of the buccal mucosa kraurosss vulvae and others

The medical treatment of semtle and actinic keratoses represents 3 mﬂlﬂé
step m the prophylaxis of skin cancer numerous observers fiaving 1eporte
excelient resuits The reviewers own unpublished expenences are it AEFEC
ment A recent report {Sawitt & Obermayer s representative They "d

¢t results on 11 patients with well-developed semle keratoses treate
with 150 000 umts of vitarmn A o1l dasly Duration of treatment wﬂ:n
{rom 6 to 18 months Four of the eleven showed no response the other W“m’
had substantial smprovement It should be noted that satisfactosy W’nd"
are not obtamned n all cases and this 13 true s Most of the syndromes #
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discussion  This raises certain as yet unanswered questions concerntag
dividual differences 1 absorption utifization type of preparation ad
mnistered  hepatic function and other links m the chamn of vitamm A
metabolism These will be considered later

St another group are the ndividuals with dry  shan muld degree of
xerosts who because of this are susceptible to infection and contact irnitation
and thus develop nonspecific eczematous dermatitis or lichen simplex
chromcus This group represents a numerically important problem 1n clinical
dermatology

With mcreasing interest 10 and gl of vitarmin A dysf! 3
1s fortunate that great advances have been made 1n the past several )ears
1n the development of more efficient ) for

therapy The result has been not only that more complete and rapld rtesults
can be obtained but that cases which did not respond to vitamin A 1 ol
n many mstances show satisfactory response to the newer emulston and
water soluble preparations Since the absorption of the new preparations 1s
many tunes more effictent therapeutte dosage levels are correspondingly re
duced thereby reducing the cost and frequency of admimstration and 1n
creasing the chances that the patient will take the medicine It s also ap
parent that since so called daily requirements were based upon studies with
oily solutions current standacds will need revision

Davidson & Sobel (5) studying vitamin A m the treatment of acne
vulgans found (g) absorption was greater (b) blood levels were hugher and
(¢} therapeutic response appeared earher with aqueous dispersion as com
pared to oily solutions They raise the important question that higher blood
levels theoretically might be the basis for greater diffusion ito tissue plus
the fact that the smaller particle size of the vitamin A 1 aqueous dispersion
may also account for better diffusion into the skin

Thesr work as well as that of many others tndicates that 25 000 to 40 000
units of vitamm A i aqueous dispersion may be as effective as
100 000 to 150 000 umts 1n olly solunon Furthermore 1t has been shown
that the aqueous sol; are ab d f: ry amounts 1z indavid
uals with such disturbances as steatorrhea and pancreatic fibrosis {May &
Lowe (6)]

Volk & Popper (7) report continued studies on the absorption of vitamin
A and fat as determuned by fluorescent mictoscopy After feeding test doses
to rats sections are taken from duodenum upper and lower jepunum and
tlium and fixed 1n formalin Frozen sections are made mounted 1n water
aad py This permits determination of the
tissue distributton of vitamm A and a rough measure of quantity Tissues
to be studied for fat are staned with Phosphme 3R

‘Thesr findings confirm that vitamun A and fat are absorbed faster and
n greater quantity when grven 1n aqueous dispersion than 1n mily solution
the absorption with aqueous dispersion being three times as great The
route of absorption 1s via epithehal cell to mesenchymal cells in the lammna
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propria of the intestinal villi thence to the Jacteals None 1s found n blood
vessels With the aqueous preparation, the greatest absorption occurs 1n the
upper jejunum, whereas with the oily ton the major fi

was more often in the lower jejunum Furthermore the vitamm A fluo
resence disappeared at a higher level 1n the tntestine with the aqueous prep
aration

The charactenstics of di s as { to ouly solutions
are summanzed (8} as follows (a) increased rate of absorption in children
as measured by blood levels 1n normals and with celiac syndrome (5) m
creased liver storage 1n test antmals (rats) (c) more effictency in promoting
growthn vitarun A deficient chicks and (d) higher blood levels in premature
and full term infants children and adults The difference ts apparently
based on the greater intestinal absorption as mdicated by fecal excretion

Stnce 1t appears that evidence of vitamin A farlure or dysfunction 13
relatively common in the skin 1t 1s surprising that 1t 1s not manifested more
often 1n other tissues and organs even admutting that the skin 1s most sen
sitive to deficiency states because of 1ts charactenstic rapid growth and re
placement Except for the field of ophthalmology Ihttle attention 1s given to
the subject A recent report (9) on leukoplakia of the renal pelvis mcludes
vitamin A deficiency as a possible etiologic factor Higgins (10) reported
that 40 per cent of patients with renal Iithiasis have subnormal darkadap
tatton and recommended vitamin A in the therapeutic program Lobel (11)
reported 1mproved hearing 1n patients with progressive deafness following
the use of parenteral vitamin A Support of Lobel s results 1s found n 30
cases reported by Anderson and co workers (12)

Marmelzat (13) has observed an erght year old gul with keratotic fol
licular papules renal calcult localized corneal hy perkeratosts and kerat
mnszed epithehial cells in the urinary sediment Response to vitamin A
therapy was defimite

The development of the climcal signs of vitamun A failure involves many
weeks or months and reversing the process 1s equally slow In well-estab
hished syndromes several months under therapy are required to show be
ginning 1mp: t and the may not be achieved 1 less than
18 to 24 months as 1n well-developed phrynoderma and ichthyosis

Investigative work of concrete value has been carred out during ¢
cent years relative to important links 1 vitamin A metabolism The evidence
has been outstanding that the intestinal wall rather than the liver is the maift
site of the converston of carotenes to vitamin A This was fiest demonstrated
by Sexton Mehl & Deuel (14) who found that 8 carotene given Pafe"‘m‘“x
in the rat appeared 1n the liver as carotene with no mncrease 1n vitamut
1n plasma or liver whereas vitamun A formation could be readily demon
strated by giving carotene orally This work has been confirmed by others
especially Mattson (15) and Krause & Prerce (16) the latter proving :;
trahepatic conversion of carotene 1n the normal rat by the followmg’Pm
cedure partral higation of portal vein to promote coflateral esrculation 12
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complete closure of portal vein hepatic artery and common bile duct and
then feeding of carotene Blood taken 6 to 8 hr later showed great increase
1n vitamin A comparable to that in normal rats fed carotene but no carotene
was found m plasma proving extrahepatic converston

Since some snstances of vitamin A failure may be on the basts of failure
of carotene conversion this mechanism s of great chimcal interest Among
other factors which may influence this process is the role of thyroid function
Johnson & Baumann (17) present data that thiouracil and thiourea prevent
storage of vitamuin A 1n the liver when carotene is fed but not when vitamun
A ttself 15 given thus supporting evidence previously submutted (18)

The hver nevertheless represents the main storage depot of vitamin A
and releases 1t to meet needs of the body Liver disease through failure of
storage or release may lead to vitamin A defictency as iltustrated by the
reports of Glazebrook & Tomaszewsht (19 20) In one mstance ichthyosis
developed 1 Hodghin s disease 1n which liver disease was demonstrated
chncally The plasma vitamin A level was very low and could not be
matersally rarsed tn spite of massive doses of vitamin A by oral and paren
teral admimistration although there was a temporary clintcal response 1n the
shin Their second case (with spindle-cell sarcoma) showed similar skin
lestons chimcal and postmortem evidence of liver disease and failure to re
spond to masstve vitamun A therapy Of particular interest was the fact that
1n the second case more than 3 milhon umits of vitamin A were found 1n the
hver indicating failure of release

White and co workers (21) have used plasma vitamm A levels as a test
of hepatic function 1n the differential diagnosis of jaundice In 92 cases in
which jaundice was demonstrated chnically and by serum bilirubin and 1n
which the final d was blished by y [ y nec
ropsy or adequate follow up and often by needle biopsy of the ltver 1t was
found that in general the plasma vitamun A levels were lowered in viral
hepatitts and not in obstructive jaundice In hepatitis a prompt fall mn
vitammn A levels occurred with prompt return to normal concident with
chnical recovery There was no quantitative relationship between vitamin
A and bilrubin levels On the other hand 1n obstructive jaundice the
wvitamun A levels remamed normal for weeks or months In the small
number with obstructive jaundice which did have low witarun A levels
five out of seven metastases to the liver or extenstve liver damage secondary
to long standing obstruction were proved at operation or necropsy

In some cases i which parallel tests such as thymo! turbidsty thy mol
i alkahne phosph: and urine urob were perf
the plasma vitamn A determination was found to pomnt to the correct
diagnosts when one or more of the other tests failed to do so The authors
believed that plasma vitamm A levels constrtute an additional useful test
1 the differentral diagnosts of jaundice pointing out that no single test 1s
sufficient and that multiple procedures should always be employed

A sigmficant clmscal fact and one which has caused much misdirection
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ol effort ss that normat pretreatment blood fevels of witamm A ate {ound
in many with hyperherat yid: such as schthyasis
Daners disease and pitynasis rubra plans but i spite of this improve
ment can be obtamed i many of the cases by feeding vitamin A of smmat
or synthetic sources Several explanations might be proposed none of which
is proven It 1s theoretscally possible that the indvidual with congemital
d b of vitamin A bol, o a sub from carat
which bekaves chemucally ke vitamun A but does not hase s buojoge
properties Or st may be a witamin A of quantitatnvely mferior eslogie value
or one which 1s not well utiized by the tisspes Another possible explanation
1s that these persons have elevated tissue thresholds and in order to mamtain
eptthelial integnity tugher than sormal plasma and tissue levels are required
These speculations need mvestigation

To add to the difficatties response to vitamin A therapy i these s3n
dromes 1s pot umform and fatlures are frequently reported Some of the
faslures may be due ta meffective preparations used in therapy fadure 0

d ] ders in the { tract hypo

thyrodism or our present inabshity to determune other defects ia the chamm
of vitamin A metabolism 1n & given panent

Porphyria and pholosensihie dermatoses —The hight senstiive dermatoses
are important and not ad 1y explamned in most One cause
the presence of abnormal porphyrins 1s established but accounts caly for
the relatvely rare case seen in chnscal practice Porphyria is impertant siace
1t may represent a prototype mechamsm and study of related metabolic
abnormalities may efucidate other causes of photosensitivity Brunsting has
marmtaned a prolonged mterest 1 this field aad m a recent publeatson
Brunstsng & Mason (22) add three carefully studied cases to the hieraturt
In each the disease became maniest i adult hie and alcohohsm and et
disease were probable precipitating factors The cases were classfied 25 the
tardive phase of congenttal porphysia with bemgn and chronic symptoms a
though one of the patients presented clinical and laboratory features of acute
porphyrs In this case the patient s mother shonad latent porphyna d

The ek 1w porphyria has a Jowered threshold to mnjury by light an
mechantcal tranma which 1s manifested by the occurrence of erythema and
bhsters 1 exposed areas increased melanin prgmentation By pertncfiosts
and msha formation Afthough sunfight 1s known to eboit the skunt knvﬂ:
attempts to reproduce lesions with artifical sources such as pltrasolel a:
carbon arc lamps have siof identified the spectral energies responsible Tl ;
extent of the cutaneous leston may be proportional to the concentration r:
porphy rins 1o the tissues the kind of porphynin the nature and concent!
tion of the light source and the factor of cumulative effect

The syndrome kaown as acquiced eprdermoly s bullosa w
scally sdentical msofar as cutaneans findings and evidence of

d 1z not d by the of ab

bieh 15 el
fiver disease
1 porphyrins

ate ¢
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This supports the thesis that the injured liver may put forth other abnormal
metabolie products as yet umdentified which can produce phatosensitiza
tion Numerous cases of light sensitivity such as lupus erythematosus urti
cana and prungo solare solar hydroa le and
vacamforms and pellagra which the bulk of ph der
matoses 1n chinical practice do not show abnormal porphynns or demonstra
ble liver disease as such That some umdentified and subtle metabolic dis
turbarnce 1s common to all of these ts possible but as yet purely hy pothetical
Lamb and co workers (23) reporting on 145 patients with solar dermatitis
seen 1n the southwestern United States found no evidence of disturbed por
phyrin metabolism and found that the activating wave lengths could not
be identified

Localised mywedema —An excellent discussion of localized myxedema
and 1ts with htbal 15 d by Curtis
and co workers (24) and includes case reports and a thorough survey of the
mechamism of production of the two lestons The thests 1s put fornard that
the two cond are allied £ of the same underlying disorder
both being due to excess of pitwitary th pic hormone The ph
occurs most often followsag surgical or chemical thyrodectomy 1n diffuse
touc gorter and presumably 1s due to absence of effective mhbttors of
thyrotropic hormone namely thyroxd cells and/or thyrod seeretion Al
though thyroid extract can be shown to effectively depress the activity of
thyrod stumulating hormone 1o the 1at the admunistration of thyrod to
patients with localized myxedema and progressive exophthalmos 1s of hittle
value The autbors do not discuss this contradiction

Acne vulgaris —Because of 1ts great prevalence and the major physical
and physic damage 1t so often produces acne vulgans represents a dermato
logic and medical problem of the first rank The past several years have
seen the beginnmg of a new and productive era m the study and treatment
of this disease pertinent and crueial facts have been established 1n etiology
and rational and potent medical are bie for The
numberless traditional useless and often harmful methods which have ac
cumulated over the years can now be discarded

Although there have been many important contributors the names of
Hamulton (25) Lawrence & Werthessen (26) and Barber (27) are outstand
g The last has presented a masterful exposttion of the newer concepts
regarding the role of sex h and the refe cited 1s
to all readers for careful study A buef summary of Barber s essay follows
(4} The essential and primary lesion of acne 1s the comedone (b) Comedones
develop pare passu with pubic and axllary har which both 1n the male and
female are known to depend upon stimulation of the pnlcsebaceous system
by and thus 15 anal to of
sexual hair (c) Androgens are'known to induce hyperkemtos:s especially of
the pliosebaceous onfices which lesion 1s the inital stage in the development
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of the comedone (d) Without androg tirmul! of piloseb fol
licules acne does not occur (e) The determuning factors are two—first a
relative excess of androgens and second a susceptibility of the receptor
mechanism—the pilosebaceous apparatus (f) The development of the in
flammatory phases of acne depends upon other factors ncluding espectally
bacterial activity and metabolic influence particularly carbohydrate metab
ohsm and hydration of the skin (g) Adequate doses of estrogens will cure
acne vulgans

The elucidation of the role of sex hormones has opened a fundamental
approach to the problem and to the primary lesion—the comedone Addt
tional factors which must be considered 1n individual cases are hypothy
rotdism which appears to have a high mncaidence (even though transtent) 1
puberty and the inmediate prepubertal years dssturbed vitamin A metabo
hsm anema physical fatigue and emotionat stresses All of these are now
better understood In addition the antibrotics especially aureomycin 2re
available for the control of the severe suppurative components 1n some cases

Tt 1s no longer necessary to experiment with the patient s diet A high
protemn low carbohydrate diet 1s satisfactory and the only specific foods
which seem to aggravate the condition 1n some 1ndividuals are chocolate
nuts and butter fat (in the rare case)

There 1s a healthy and increasing trend to decrease or completely elimt
nate the use of roentgen rays in the treatment of acne An outstanding €%
pert 1n the field of radiotherapy wn the shin Andrews (28) has well stated
this position I have not used 2 di 1n the t of acne
1n well over a year The results appear to be much better than with roentgen
therapy and the old routine therapy I doubt that I shall ever use roentgen
irradration to treat acne again  (The reviewers have ot used x ray i the
treatment of acne 1n their own practice for several years and are completely
convinced that the results are as good if not better than with the use of
xray)

Advances have also been made in local medcations utilrzing sulfur 10
newer penetrant vehicles Outstanding among these 1s mtraderm sulfur
as developed and reported by MacKee and co workers (29)

That estrogenic substances can control acne seems well established
However optimum dosage and timing 1n relation to the menstrual period
1n the female have not as yet been determined There 1s still much disagree
ment on the possible parallel effects on other organs and systems “h‘d;
may be deleterious 1n both sexes It1s also possible that progestins may beol
value with possibly fewer disadvantages [Way & Andrews (28)] The prom
1se 1s 50 great and the basis of the therapy so well established that every
effort should be made to develop an aptimum treatment schedule Our ow:
expenence ndicates that small doses of estrogens m the physlologlcalﬂ“‘Ee
over a petiod of several months are adequate 1n mild and moderately sevedI
cases In general the dosage levels used i this country have l}een :m“
smaller than those employed by Barber and the British dermatologists
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Har GrowTir AND HaIR Loss
—D: escential 1e hypertnchosts without
demonstrable associated endocrine disturbance Callaway and co workers
(30) reviewed curreat evidence on normal and abnormal harr growth
a major psychol 1 problem in the female and nus
conception is wndespread among phy sicians relative to the role of endocrines
m control of hair growth Danforth (31) stated that although humoral
control of hair growth probably ewists not all hair follicles are affected
Danforth classtfied hair as (a) general body hair (lanugo) () ambosexual
hair of males and females pubic and axillary stimulated by hormonesand
equivalent 1n both sexes (¢) truly sexual hair the beard in males and toa
lesser extent the termimal hair of shoulders antenor chest and abdomen
Harmilton (32) stated that (coarse) terminal hair on the external ear 1s ab
solutely charactenstic of the male
Endocnne glands concerned with hair growth are adrenal cortex gonads
thyrod and antenor pitustary Danforth stated that general body haur is
not fl d by end factors Amb 1 hatr can be lated by
adrenal cortex 1n the absence of gonads Truly sexual hair 1n males 1s de
pendent upon gonadal androgens
Hirsutism has been reported 1n encephalitis neuntis mumps gonadal
teratoma mental retardation and multiple sclerosts Endocnne diseases
d with h are b: hilic tumors or hyperplasia of the p1
tuitary neoplasms or hyperplasia of the adrenal cortex arrhenoblastoma
and adrenal rest tumors of the ovary tumors of the thymus with secondary
adrenal hyperplasta and luteomas
Callaway and co workers (30) contrasted a group of women with es
sential hirsutism with a group with known endoerine disorders the patients
being selected for comparable clinical and laboratory data Their conclustons
are clear-cut and significant The 1ntensity amount and distnbution of
are not d d of endocrinopathy Patients with
established endocrine disorder may not show major hirsutism Proof of
normal ovulatory function rules out viril, syndromes A h
longer than 12 months d with b 15 of grave fi
The chief basts of the d of essential and hi
associated with endocrine disease lies in the clinical approach rather than in
ahoratory nvestigation  There 1s no evidence that endocrine therapy will
bit essential Excessive hair falls slowly if at all
Even 1n vmhzmg syndromes after correction  harsutism 1s one of the most
persistent and slowly reversible of all signs and symptoms The authors dep
recate the use of estrogens in treatment of fursutism 1n women with normal
ovanan function since no benefit can be expected and possible untoward
effects are considerable
Premature baldness—A thought provolang and convineing theory of the
pathogenests of ordmary human baldness ss presented by Szasz & Robertson
(33) ntegrating well-established concepts of previous workers with ob
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of the comedone {d} Without androg of prloseb ol
hieules acne does not occur {e) The detesmuntng factors are two—first 2
relative excess of androgens and second a susceptibiity of the receptor
mechamsm—the piiosebacecus apparatus (f) The development of the 15

flammatory phases of acne depends upon other factors sncluding especially
bacterial activity and metabohc influence particularly carbohy drate metab
chsm and hydration of the skin (g} Adequate doses of estrogens wilf cure

acae yulgans

The elucidation of the role of sex hormones has opened 2 fundamentat
approach to the problem and to the primary lesion—the comedone Addi
tional factors which must be conmdered 10 tndivdual cases are hypothy
rordism which appears to have a high sncidence (even though transent) i
puberty and the immediate prepubertal years disturbed vitamin A metabo-
hism anemuz physical fatigue and emottonal stresses Al of these are row
better understood In addition the antibiotics espectally aureomycn ase
avatfable for the control of the severe suppurative componesnts 1R s0ME Cases

1t 15 no fonger necessary to expersment watk the patient 5 diet A hugh
protewn low carbohydrate diet 1s satisfactory and the only speafic foods
which seem to aggravate the condition m some indmviduals are chocolate
nuts and butter fat {m the rare case)

There 15 5 healthy and thereasng trend to decrease or completely elms
nate the use of roentgen rays 1n the treatment of acne An outstandang e¥
pert in the field of radiotherapy in the skin  Andi (28} has well stated
this positton [ have not used g & i the t of acne
tn well over a year The results appear to be much better than with reeatgen
therapy and the old rostine therapy 1 doubt that I shall ever use Toentgen
srradiation to treat acne sgam  {The reviewers have not used x ray mn the
treatment of acne n their own prachice for several years and are completely
convinced that the results #re as good if not better than with the use of
xray)

Advances have also been made m local medications utilizing sulfur 18
newer penetrant vehiuwles Outstanding among these 16 ntraderm suffur
as daveloped and reported by MacKee and co workers {25}

That estrogensc substances can contro] acre seems well established
However opumum dosage and timng i relation to the menstrual et
1n the female have not as yet been determuned There »s stil} much disagiee
ment on the posstble parallel effects on other organs and systems which
may be deletertous i both sexes It s also posstble that progestins may beof
value with possibly fener disads antages [Way & Andrews (28)] The pront
1se 1s 50 great and the baats of the therapy so well established thar every
effort should be made to develop an optimum treatment schedufe Our owtt
dicates that small doses of estrogens sn the physiologieal range

erately pevere
ek

expenence
over a pened of several months are adequate mild and mod

cases In general the dosage levels used m this country have been m
smatler then those employed by Barber and the British dermatologists
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Hair GrowTH AnD HaIr Loss
—D essentral | 1e hypertnchosts without
d disturbance Callanay and co workers
(30) reviewed current evidence on normal and abnormal hair growth
a major psychal 1 problem in the female and mus
concepuon 1s widespread among phy sicians relative to the role of endocrines
n control of hair growth Danforth (31} stated that although humoral
control of hair growth probably exists not all hair follicles are affected
Danforth classified hair as (a) general body hair (lanngo) (b) ambosexual
hair of males and females pubic and awllary stimulated by hormonesand
equivalent 1n both sexes {¢) truly sexual hair the beard 10 males and toa
Tesser extent the terminal hair of shoulders antenor chest and abdomen
Hamslton (32) stated that (coarse) terminal hair on the external earis ab
solutely charactenstic of the male
Endocrine glands concerned with hair growth are adrenal cortex gonads
thyrosd and antenor pitwitary Danforth stated that general body hair 1s
uot influenced by endocrne factors Amt 1 hatr can be lated by
adrenal cortex 1n the absence of gonads Truly sexual hair 1n males 1s de
pendent upon gonadal androgens
Hirsutism has been reported 1n encephalitts neuritts mumps gonadal
teratoma mental retardation and multiple sclerosts Endocrine diseases
associated with hirsutism are basophihic tumors or hyperplasia of the p1
twtary neoplasms or hyperplasia of the adrenal cortex arrhenoblastoma
and adrenal rest tumors of the ovary tumors of the thymus with secondary
adrenal hyperplasta and luteomas
Callaway and co workers (30) contrasted a group of women with es
sential hirsutism with a group with known endocrine disorders the patients

d. bl

being selected for climcal and lab y data Their 1

are clear-cut and sigmficant The intensity amount and distnbution of
are not d; of end thy Patients with

established endocrine disorder may not show major hirsutism Proof of

normal ovulatory function rules out vir syndromes A

longer than 12 months d with b 1s of grave

The chief basts of the d 1on of essential | and hirsutism

assoctated with endocrine disease lies in the climcal approach rather than 1n
abnrator) mvestxganon There 13 no evidence that endocrine therapy wll
essential k harr falls slowly if at all

Even 1 vinhizing d after T 15 one of the most
persistent and slowly reversible of all sxgns and symptoms The authors dep
recate the use of m 1n women with normal
ovanan function since no benefit can he expected and possible untoward
effects are considerable

Premature baldness —A thought provoking and convinang theory of the
pathogenesis of ordinary human baldness 15 presented by Szasz & Robertson
(33) 1ntegrating well established concepts of previous workers with ob
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servations of their oun The argument briefly 1s as follows Gssen the
average male with the genetic background which deternunes the requuste
skull shape and with adequate levels of testosterone which reduce the thick
ness of the {at pad 1 the central portion of the scalp the stage ss then set
for the action of shearing stresses in the devmus of the scalp which over
a long period of time 1aterfere with the circulation to the scalp 1 this area
The argument to this point 1s well documented by the work of previous ob
servers Szasz & Robertson believe on the bass of thetr own observations
that the charactenstic facial expression of the man who 1s to become bald
15 essentially one of tenston and as can be shown on an anatomcal basis
tension of facial muscles 1s accompanied by tensmon of the scalp muscles
which s the smmedsate canse of the sheanng stresses in the scalp Thew
argument is presented 1n logical and convincing terms

LisT&T50s OF RoENTOEN THERAPY

A most paper on the | and ¢ d is to the
use of roentgen therapy in cutaneous diseases by Lane (34) 1s beartily recom
mended for careful reading Many including the revieners have been
alarmed by the ever and often md: auge of rosntgen 13ys
tn the treatment of skin diseases both by dermatofogists and others Muchts
suid about the value of roentgen rays too Iittle about the himitations and
hazards Lane hists as pnmary or absolute contraindications (g} ymproper

of () inadeg trasning of p 1 {6} un
d d amount of p radiation {d) chseases charactenzed by
atrophs and scarnng (¢} blood dyscrasas and (f) diseases known not to
respond to rad Partsal ¢ d are (o) fack of a definste

diagnosis {B) farlure to respond after a faur tr1a} (¢} acute wnflammatory proc
esses and () diseases of the scalp other than certan types of fungus wlec
tion
The most commen abuses 1n the reviewess expernence have been sadia
tion 1n conditions in which no benafit can be expected radiation in cases 18
which no d has been established and the lete lack of an) idea
as to what constitutes a fate thal since Uttle or no controlled data are avaf!
able on how much x ray 1s needed to produce a response s any giver conds
tion (other than malgnancy and kelowd)

BacreriaL Dispaszs
The treatment of certan bactenal diseases primary and secondary has

been re d by the mntrod of the newer antibotics The dis
eases under consideration constitute the largest numerical gronp af sk
d when the dary pyog of acute and chrome

d are meluded Furthermore 1t has been the secandaty

snfection and 1ts consequences wiich have accounted for the long’ddura;l;:
b d erial dise:
of mans P The pnmary bact )

nelude tmpetigo ecthyma  fur -

and PP
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Iiculitis including the notoriously resistant sy cosis barbae pustular eruptions
of the hands and feet dermatitts repens many intertrigos and locahzed cel
{uliis secondary to fissures many cases of otitis externa pemphigus neona
torum 1nfectious eczematoid dermatitts erysipelas and erysipelod many
chronic ulcers following trauma and others Secondary infection with the

of and d. may occur in any
acute dermatitis such as contact dermatitis from chemicals and plants and
any chrome prurnitic dermatosts such as neurodermatitis At times the nfec
tion component dominates the clinical picture and cure depends upon 1ts
control Prior to the effective anubmncs control was well nigh :mpossible
Except for the simple 1 f such as both sys
temic and local treatment are necessary Pemcillin aureomycin and ter
ramycin systemically have been outstandingly effective against the bacterta
commonly present.

Baatracin 1s by far the most destrable agent for local use (35) having
high bactericidal power a broad spectrum and extremel) low sensitizing
dex All previously used agents such as sulf 11
streptomycin mitrofurazone and others although of moderate value in killing
bactenia caused so much localirntation and more important skin sensitiza
tion with immediate or delayed dissemunated sensitization dermatitis that
often the treatment was worse than the disease Sensitization with bacitracan
even after very prolonged use 1s uncommon most reports mdicating 1t to be
less than half of one per ceat

Baatracin 1s moderately effective in commercial ointments which utilize
petrolatum lanohn bases and which are stable without refnigeration for at
least one year We have found that the drug 1s even more eflectine when
freshly prepared in a water muscible base 500 units per gm of ointment This
preparation must be refrigerated and matenal loss of potency occurs after 7
to 10 days as occurs also 1n aqueous solutions of the drug

has been ly effecttve 1n the treatment of staphy
loccocal nfections heretofore very resistant to treatment many of which
did not respond to penicilin Terramycin may be equally valuable but ex
pertence thus far 1s imited These drugs are used m dosesof 1to1 Sgm daily
for 5 to 7 days Response 1s usually apparent in the a1erage case in this pe
riod However longer periods of treatment may be required or the course
repeated Optimum dosage and period of are not {ully blished

OTHER RECENT DEVELOPMENTS
Psoriasis —Psorrasis continues to be an emgma Numerous effective
treatments are reported but a carefully controlled large seres of cases 1s yet
unavailable The difficulty probably lies 1n the fact that psoniasts 1s 2 reaction
pattern induced by several preclpltatmg factors which vary 1n different 1o
dividuals A singl h and a single cure 1s not to be ex

single

pected That psoniasis 1s 2n mternal systemic disturbance seems well estab
hshed
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servations of ther own The argument briefly 1s as follows Owen the
average male wsth the genetic background which determines the reguaite
skull shape and with adequate levels of testosterone which reduce the thiek
ness of the fat pad in the central portion of the stalp the stage s thea set
for the action of sheaning stresses 1n the dermus of the scalp which over
2 long penod of tume mterfere with the airculation to the scalp in this arez
The argument to this potnt 1s well documented by the work of previous ob
servers Srasz & Robertson behieve on the basis of thetr own observations
that the charactenstic facial expressson of the man who s to become bald
15 essentially one of tension and as can be shown on an anatomical basss
tension of facial muscles 1s accompanied by tension of the scalp muscles
which 18 the tmmediate cause of the shearing stresses i the scalp Ther
argument 1s presented in logical and convincing terms

LiyrraTions or RoesroEN THERARY

A most paper on the | ns and cont d ns to the
use of roentgen therapy in cutanecus dseases by Lane (34) 1s heartsly recom
mended for careful reading Many including the reviewers have been
alarmed by the ever and often ind use of rogntgen 1ays
1 the treatment of skin diseases both by dermatologusts and others Muchs
sard about the value of roentgen rays too fittle about the hrutations and
hazards Lane lists as primary or absolute contrasndications {a) mproper

of 63 d tramang of p { {c}un
determined amount of previous radwtion (d) diseases charactesized bY
atrophy and scarnng (¢} blood dyscrasias and {f) diseases known not to
respong o rad: Partial d: are (a) lack of a defintte
diagnoss (b} fatture to respond after a fatr tral {¢) acute infammatory proc
esses and (d) dseases of the scafp other than certam types of fungus wlec
tion
The most common abuses 1n the reviewers expersence have been radia
tien n conditions 1n which no benefit can he expected radiation 1n cases it
which no dizgnosis has been sstablished and the complete ack of any idea
38 to what constitutes & faie tnal since hittle or no controlled data are vai!
able on how much x ray 1s needed to produce a response 1n any givesn condi
tion {other than mahgnancy and kelord)

Bacteriar Diseases

The trextment of certain bactersal diseases primary and secondary has
been re d by the wnt of the newer L The dis
eases under d < the largest Y group of skiw
disorders when the dary pyog ! of acute and chrome
eczemataus dermatoses are inclisded Furthesmore tt has been the secondaty

f and 1ts which have d for the long duratio?

of many prmanly nonbactenal dermatoses The primary bactenal diseased
o { losis and carbunch ppuratise o

nclude mp n
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treatment period from 2 to 6 weeks No specific advantage was noted 1n this
form of treatment

Calciferol —Panser & Anderson (42) add three more cases of lupus vul
gans 1n which large doses of vitarua Dy (calolerol) caused involution of the
skm lestons A bref review of the recent d A
warmng 1s given concerning the potentral hazards o{ the treatment In this
connection 1t seems necessary to point out that calcferol therapy has been
somewhat abused 1n dermatologic therapy Calaiferol has its optrmum effect
1n lupus vulgans a serious and mutilating disease and the use of therapy
which carries constderable hazard 1s justified However calaferol bas been
used 1n relatively benign disorders such as rosacea ke tuberculid acne

um and ! fare the tub lous etiology of whichis

very doubtful and 1n which the caleiferol treatment 1s more dangerous than
the disease As pointed out by Bradley (48) numerous reports tn recent j ears
mndicate that h \! renal ffi and wid d calafica
tton of tissue may follow the intake of 100000 1 U of vitamun D per day for
extended periods

ACTH anp CORTISONE

Because of the widespread nterest and potentia} signtficance of ACTH
and cortisone we believe 1t d ble to mnclude the foll 2 and
survey even though isolated case reports personal expertence and com
munication with those who have used these agents in the treatment of
several skin disorders constitute the only available matenal for review The
reviewers appratsal of the results to date agrees well with the statement of
O Leary (43) reporting the experience at the Mayo Chmec that these hor
mones 1n the treatment of skin diseases to date are popular but I fear dis
appointing  Unfortunately the literature as yet contains very few detailed
case reports 1n which favorable results have been maintamed over critical
pertods of time The expertence of many observers as yet unpublished does
not substantiate the optumstic outlook of the early general statements re
leased mn the medical and lay press and by the drug manu{acturers On the
other hand profc changes are ur produced 1n many different
and )l disorders and the possible use

y shin
fulness of this action 1s yet to be deternuned
ACTH and cortisone have been used 1n the following skin disorders with
vanable and inconsistent results acute and subacute disseminate lupus
erythematosus scleroderma penartenitis nodosa dermatomyositis psoriasis
pemphigus eczema of various types includ d neurod
and chromc urticana These diseases are charactenized by erratic and un
predictable chinical courses spontaneous remission of vanable duration and
in some 1astances remussions of varable duration induced by a number of
therapeutic agents which later fail when applied 11 the same cases in a later
period of activity Itis therefore extremely difficult to evaluate any form of
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Stace psonaws has been repo rted to respond to ACTH and cortisone the
report of Retss (36} 1s of interest In astudy of 25 cases he found the plasma
cholesterol to average 263 mg per cent with § cases over 300 mg He ob
served hed unmary k ds n 12 cases flat glucoss tolerance
curve sn O cases and vitaman C depletion {using saturation test) w 22 cases
He noted that psonasis usually improves 18 pregnancy and ganndice and

d that p may rep + 2 relatavely specific response to
adrenal hypofunction

The use of undecs lentc aad orally admimstered caused widespread 1
serest sn the past year following a very enthustaspie and unfortunately pre
mature and uncontrolled pubhcation It has not proven to be of alue

Since psonasis TUAS 3 CaprICIoUs CouTse and many measures scem 10 be

ffect h thee of any new treatment must be donewith
scrupulous care The hist of psoriasis  cures 1S endless, and to date notonf
13 congstently good

Pemphigus —~Inttial reports and unpublished data from AL MErous SOUrCes
ndicate that ACTH and cortisone (see below} exert a profound effect 13 the
treatment of pemphigus 1tis therefore of interest to recall the writings of the
past 10 years especsally those of Talbott & Coombs (37) which presented
evidence that at least in some Cases of pemphigus significant dusturbance &
dlectroly te balance can be demenstrated and of Goldzeher (38) relatre to
adrenal cortical snyury 1t would appear that some of the pieces of the pemphi
gus puzzle are begnmng 1o fall into place and on 3 rational basts

Hunt & Minot (39) snvestigated the possible relationsiup of fyaluronsdast
and the phenomenon of bulla formation 1 pemphigus In pemphigus P2
tients they found no evidence of sncreased hyaluronidase 38 the skin sesum
or bulla fuid nor decreased hyalurome aed sn the skin 25 compared 10
normals

D

d lupus ¢ryth _Montgomery & McCresght 40
studied 286 cases of & ted lupus ery seen up to 1045 at the
Mayo Chime They conclude that the L E celt 15 of diagnostic and prog
nostic value 10 d fupus eryth & with and without skan
lesions ustofogic chaages the skan do not support the concept that this
1s primarnty 8 collagenous disease the cause 1 unknown They brefly men
toned the veny vital question of solar dermatitis {10 tupus
erythematosus & subject worthy of 3 major publication (Itas the expeniencd
of the reviesers that dermatologists too often make a diagnosts of lupus
erythematosus without crtseal judgment n patients with photasensitive
dermatoses of the face This causes unnecessary alarm for the patient 10 53}
nothing of adulteratng the data on therapentic resuits } ¢
Chlaramphenical —Beinhauer (41) treated 76 cases of skin diseases O
established of suspected visus et1ology mcluding ey thema muttforme
herpes zoster herpes smplex  vel 1 g aricella
and dermatitts herpetiforms Daily dosage ranged from 500 to 2000 8




SKIN 325

we believe that 1t 15 representatsve of the general expenience These com
pounds appear to have the capacity to block tissue responses to toxins and
antigens n the skin as well as in other organs and systems n a nonspectfic
fashion and there is no evid that the fund. 1 etiologic path
mechanisms are affected With the possible exception of pemphigus there 1s
no evidence that there ts any deficiency of adrenal function 1n the diseases
here dhscussed It appears that the drugs as presently constituted are not
suitable for the treatment of chronic diseases of unknown cause but 1t may
be reasoned that the drugs could be useful in certain acute dermatoses to
block the destructive tissue responses to temporanly acting toxic or noxIous
agents for example 1n allergic states and drug reactions Experience 1 this

may be forth as the fable supplies of the drugs increase
and are diverted from those conditions i which they 2re now known to be
of hittle value An obvious ment of their use 1n acnte conditions of refattvely
short duration 1s that the major physiologic disturbance attending their pro
longed use can be avorded
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treatment without relatively large numbers of cases carefully classified and
obsesied over long penods of time

D ted lupus eryth —0 Leary (43), reporting os three
cases treated with cortisone stated that there was remarkable remission 1
the chnweal signs and symptoms such a3 cutaneous nflammation {ever
arthralgia and general toxaty wheteas the laboratory findmgs changed
relatnely hitle On discontinuation of thedrug L E cells could be found
consistently and chmeal refapse was prompt Renussion was anduced by
retreatment on two subsequent occasions but the patients eventually died
severs psychie disturbances haviag occurred some tune duning the rourse of
treatment ta two of these cases

Ths report 1s generally consistent with those from other sources and with
the expertence on the dermatology and medical services of the Los Angeles
County Hospital in using ACTH Possibly the most comprehensive published
report to date 1s that of Bachr & Soffer {44) who found that although remus
sions could be mduced no permanent results were obtained

Scleroderma—Iin two cases diseussed by O Leary (43) each of which
recerved three cousses of cortisone the mtial response was more dramatic
thart 10 any other condition treated but unfortunately relapse $a8 equally
prompt when treatment was discontinued

Dermatomyosshis —0 Leary (43} repocted a caseof acute dermatomyosits
treated with cornisone w which there was marked remission of the wflam
matory changes but 1 which the muscular weakness 13 progressnve and &
which the patient died six weeks after the treatment w23 began Oppel and
co workers (45) seport an extended remission i 3 case of chronic desmato
myositis treated with ACTH

Pemphegus —In cases of acute exfohative pemphigys and acute pempht
gus vulgans treated with cortisone O Leary (43) reported that both patients
died 1 spite of wtial response to treatment and the exfoliatve case 18
Japsed under treatment dusing the hurd conrse A case of pempligus veE®
tans presented before the Los. Angetes Dermatological Society by Newmat
(46) has mamtamed satisfactory remission for four months (at the bme of
this wrniing) after reatment with ACTH

Ee.ema -—~We have observed savesal cases of exudatine neurodermatitis
which had fasled to tespond to a great vaniety of therapeutic agents over &
penod of soveral years which responded promptly to cortisone ot ACTH
One case trented with a total of 1200 mg of cortisone had prompt FOSPROse
and has maintained remission for tno months Sternberg (47 reports that
cortisone has httle value tn neurodermatitis pemphagus lupus eyt em
tosus and although mtial response can be obtamed with ACTH relapée
15 prompt upar disconnsnuance of the drug and a0 sa tisfactory mamtenanct
dose could be established On the other hand we hiave seed several mswﬂctz
of exudative eeremAtous dermattis which showed no response to the 1t

course of ACTH
Discussion — Altheugh out survey of this eubject1s obviousts smeamplete



THE GENERAL ADAPTATION-SYNDROME

By Hawns SELYE
Institul de Medecine et de Charurgse exptrimenlales Unwersitt de
Montréal Montreal Canada

With the concept of the general adaptation syndrome (G A S) we have
attempted to integrate a number of seemingly quite unrelated observations
1nto a single unified brofogic system The hterature concerning this field has
become so voluminous that it would be 1mposstble to survey 1t within the
frame of this brief synopsis Since on the other hand 1t would be unadwvisable
and musleading to select a few ref at random for discussion here the
reader 13 referred to the bibliography given in our recent monograph con
cerming this subject (1) upon which the present review 1s based Some of the
more recent references by the author which may be accessible to many phy st
cians are hsted at the end of the chapter

By way of an histonic introduction one might mention among the many
earlier pbservations pertaning to this general field the work of Claude
Bernard who showed how important 1t 1s to maintain the constancy of the

miheu interreur  Cannon s concept of homeostasts  Frank Hartmann s

general tissue hormone theory of the corticords Dustin s observations on
the caryoclastic powsons the post operative disease  the curative action
of fever foreign protemns and of other non specific therapeutic agents
the nephrotoxicsera of Masugtand the Goldblatt clamp for the produe
tion of experimental renal hypertension

At first sight 1t would seem that all these observations have httle 1n
common and that there is 110 reason to attempt the:r integration into a unt
fied system of physiologic and pathologic events Yet the above mentioned
monograph (1)—and indeed most of the author s research work—has been
devoted to the construction of bridges between these and many additional
facts since they were thought to be interconnected 1a nature Through the
comprehension of therr umty we hoped to learn how to use them hetter for
the understanding of life and the treatment of disease The keynote of this
unification was the tenet that all hving organisms can respond to stress as
such and that 1 this respect the basic reaction pattern 1s always the same
1rrespective of the agent used to produce stress We called this response the
General Adaptation Syndrome (G A S) and 1ts deratlments the Diseases
of Adaptation

Anything that causes stress endangers life unless 1t 1s met by adequate
adaptive responses conversely anything that endangers hfe causes stress
and adaptive bility and to stress are fi
prerequisites for hife and every vltal organ and function participates in them
In order to present a well proportioned outhne of the G A S 1t 1s necessary
therefore to peruse every branch of phystology biochemustry pathologic
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pressure represent the interplay between a force and the resistance offered
toat

In addition to damage and defense every stressor also produces certamn
specific actions e g anesthetics act upon the nervous system duwretics upon
water metabolism 1nsulin upon the blood sugar quite apart from their
stressor effects Hence the G A S never occurs n 1ts pure form but 1s al
ways complcated by supenmposed specific actions of the ehaiting stressors
In contemplating any btologic response e g a spontaneous disease an in
tovucatmn a psychosomatic reaction 1t 1s usually quite difficult to identify

1 1ons as being due respectively to damage defense or

specific acttons of the pi agent Only fic damage and de
fense are integral parts of the G A S but the specific actions of the ehciting
stressors modify the course of the resulting G A-S eg the glycemic curve
will deviate from the charactenstic pattern if msulin 1s used as the stressor
agent the neurologic mamfestations will be atyprcal if the G A S 1s provoked
by ether In this sense they act as condittoming factors Certain circum
stances not directly refated to the stress situation are also prone to alter
the course of the G A S Among these heredity pre-existent disease of cer
tain organ systems and the diet are especially rmportant

‘The schematic drawing {p 330) disregards the specific actions of stres
sors stnce they are not part of the G AS It attempts to depict only the
main pathways through which nonspeafic stress itself affects the organism
and the manner n which such reactions are conditroned

DEFENSE

The systemc defense measures against both general and localized (top1
cal) njurtes are coordinated through the hypothalamic vegetative centers
and the hypophysis The intitial pathways through which stressors act upon
these centers are not yet known Probably either humoral or nervous im
pulses coming from the site of derect mjury can induce the hypothalamus
hypophysis system to gear the body for defense Subsequently both of the
two great mtegrating mechanisms the nervous and the endocrine system
are alerted

The nervous defense mechanism —Nervous impulses descend from the
hypothalamic vegetative centers through the autonomic nerves to the

); organs The splanch nduce the adrenal medulla to discharge
h h and ) ) 1nto the blood Other
adrenergic nerves influence their target organs directly through fibers which
m the final analysis again act through the hiberation of adrenergic com
pounds n this case at then‘ endings i the eﬁec(or organs themselves (blood
vessels glands etc) P the d {
1nto the crreulation 13 most effective when they are needed throughout the
body while the sympathetic nerves are better swited to tmpart stmular 1m
pulses sel y to certain ‘The most

results of such neuro humoral discharges are changes 1n the contractility of
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anatomy and chnical medicine 1n search of the stress factor 1 all aspects
of normal and abnormal life

Unfortunately during the past few years there existed 2 tendency to
apply to clinical medicine certain aspects of this problem in a rather hap
hazard manner without much effort to understand the underlying physsologic
mechantsms Since some of the hormones produced during stress have
definitely tovic effects this kind of procedure 1s not without danger It ap-
pearssdesxrable at this ime therelore to survey at least the marn lies of the

It will take many years indeed many generations before the details of
the G A S are satisfactonly elucidated In fact we shall never truly under
stand this ph since the complete compreh of hife 15 beyond
the limuts of the human mind But there are many degrees of eluaidation It
seems that now the fog has been just sufficzently dispersed to perceive the
G A S through that measure of twilight which permuts us to discern the
grandeur of 1ts outliaes but fills us with the insatiable desire to see more

We realize that many lines 1n our sketch will have to be hesitant some
even incorrect 1f we try to put on paper now what we still see only vaguely
But a preliminary map—albeit largely lete and partly
1s needed now by those &ager to exploit this field which holds so much promise
for all who suffer from stress! We hope that these proneers in uncharted
territonies will accept my partial and distorted map 1n the spint 1n which 1t
offered to complete and rectify 1t It1s i this sense that I should like the
reader to consider the following synopsis of what I thunk I see

PRincIPAL FAcTs AND THEORIES UPON WHICH
THE G A § Concepr Is BASED

Apart from the many specific defense reactions (e g formation of speaif
¢ antibodies adaptation to cold habituation to morphine hypertrophy of
much used muscle groups) there 1s an integrated syndrome of closely mter
related adaptive reactions to nonspecific stressatsell this has been termed the

General Adaptation Syadrome It develops 1n three stages the Alarm

Reaction the Stage of Resistance and the Stage of Lxhaustion Marst of
the ch fe of the Alarm R (tissue b
hypoglycemia 1 erosions disch of secretory granules from

the adrenal cortex hemo concentration etc ) disappear or are actually re
versed dunng the Stage of Resistance but reappear in the Stage of Exhaus
tion This suggests that the abihity of living orgamsms to adapt themselies
to changes 1n thetr surroundings thesr adaptability or  adaptation energy
15 a finite quantity 1ts magmitude appears to depend largely upon genetic
factors

Inthe GAS the I of passive
¢ricately intermixed with those of active defense This s an inherent charac
teristic of the stress which ehiats the G A'S In the bulogic sense stress 15
the interaction between damage and defense just as in physics tension oF

fic damage are 1
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eral resistance 1n the cardiovascular system and hence the blood pressure
nises (cf below)

There 15 some evid; of a dunng
systemc stress Concurrent activation of both agonists and antagonists
oceurs 1n many effector systems dunng the G A S Presumably it helps to
stabtlize the target organs 1n the face of very powerful sttmult which might
otherwise cause excessive deviations from the norm This concurrent tenston
of agonssts and 13 h of the
contraction of flexor and extensor muscles for 1nstance in a hmb to prepare
aganst possible displacement by a blow which may come from any direction
However damage (shock) endangers Iife particularly through vasodepressor
and hypotensive actions hence the predominant response dunng the GA S
15 a defl (prophy ) 1ctton and hypertension

The nervous system also particzpates 1n many other defensive reactions
dunngthe G AS eg the regulation of water metabolism through the hy po
physeal stalk and posterior lobe the blood sugar through the hepatic
branches of the sympathetic division and the blood count through splenic
contraction but for the sake of sstmphcity these are not specifically mndicated
1n our schematic drawing

The k ! defense h —The d response to
stress 1s charactenzed by the so-called shift sn antenor lobe hormone pro
duction  Thrs consists 1n a dimunushed secretion of somatotrophin the

dotrophuns (follrcle hormene 1 h prolac
tn) and thy rotrophio—which are not essential for the maintenance of life
durnng d. of d by an increase in the sccre

tion of adrenocorticotrophic hormone (ACTH) Apparently the antenor
lobe 1s unable to produce all its hormones at an optimal rate 1t if 1s called
upon to disch d ly large of corf b

ACTH 1s a glucocorticotrophic hormone It induces the adrenal cortex
to produce predorminantly glucocorticoids e g compound F cortisone The
fatter act upon the blood count (lymph poly h
clear leucocytosts) the thymicolymphatic ussue (lympholysis) the reticulo
endothehal system (increased phagocy tosis and antibody formation) and

(transf, of nto carbohydrates) The

glucocorticoids bt fl m many add 1 ways
which have not yet been fully analyzed Through all these actions such
steroids help to maintain adrenalectomuzed animals even during exposure to
stress

All glucocorticords so far examined possess some mneralocorticoid ac
tivity {actions upon sodium chionne and water bot
thus they resemble the pure mineralocorticoids but the latter are much
more potent 1n this respect and possess no ghtcocorticord action Hence
changes 1n mineral and water metabolism observed after the mjection of
ACTH do not necessanly reflect the production of pure mmneralocorticords
by the adrenat

The action of glucocorticords upon the kidney has not yet been exten
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smooth muscle Due to an adrenergic vasoconstriction penpheral restst
ance ncreases and the blood pressure rises This hypertensive response may
be further accentuated by an mcreased cardiac volume and the openmng of
the renal shunt which deviates blood from the cortical glomeruli to the jux
tamedullary region of the tidney This neurogenic activation of the shunt s
quite comparable to that induced by mechamical interference with the ar
¢enal mflow (Goldblatt clamp endocrine kidney  operation) 110 the kid
ney, hence 1t augments the production of renal pressor substances Thelatter

lso cause penpheral vasoconstriction thus they further augment periph
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1 ly with the inhib of glomerular filtration tncreases the en
docrine actuvity of the nephron At the same time the inactivation of renal
pressor substances 1s impeded and a hormonally induced renal hy pertension
ensues

Presumably both stimulation of renal pressor substances formation and
inhibttion of their destruction 1s thus tnduced by muneralocorticords This
affects the blood vessels At first the resulting excess of renal pressor sub
stances causes a functional vasoconstriction w1th an mcreasc n penpheml
resistance and blood pressure More prol ge with
corticoids results 1n ar changes (especially penartentis nodosa
and hyalinosis) with 2 consequent permanent inerease 1n penipheral resistance
and blood pressure

In this respect muneralocorticoids and glucocorticoids mutually antag
omize each other but since at least at certarn dose levels theiwr actions upon
the kidney are synergistic it depends upon the conditioning circumstances
whether the admimistration of glucocomcmds to ammals overdosed with

ticord: or d the blood pressure (cf also conds
tioning effect of sodium and renotrophic substances below)

There 1s no definite evidence to prove that either type of corticord hasany
durect vasopressor effect Addition of corticords to perfused vessel preparations
does not cause them to contract Nevertheless muneralocorticoids can aug
ment the blood pressure even 1n the absence of the kudney presumably by
raistng the blood volume through their effect on mineral and water metabo
hsm

Both types of corticords act back upon the anterior lobe and imhibit ats
ACTH production through the so called pkenomenon of compensatory
atrophy Itisnot yet known whether corticoids also impede the endogenous
production of that X factor which renders ACTH muneralocorticotrophic
However this ls very pmbabl: smcee otherwise ACTH therapy would only
by symptoms of mineralocorticord over
dosage If the production of the X factor 1sinhibited 1n the same manner
as that of ordinary ACTH then the therapeutic action of ACTH 1s readily
explicable In both mstances the prtustary 1s exposed to an excess of gluco
corticords The latter are even more potent 1n ehciting the compensator)

atrophy ph: than the locorticords C Iy
corticotrophe stimub (ncluding X factor ) are wirtually ehrunated and the
{ pred glucocor ACTH acts

vninfluenced upon the adrenal cortex
There 1s much to suggest that at least certam t)pes o( stress eg emo
tional simule can 1ncrease the d which s
probably identical with This eﬂect 1s undoubtedly mediated by
nerve tracts di ding from the hyp to the pos(enor lobe since
unlike the disch f ACTH stisabolished b; of the hypophys
eal stalk Vasopressin exerts important effects upon the blood pressure

and diuresis these may be supertmposed upon the typical reaction pattern
dunng the G A'S However the rale of

stress has not yet been adequately mnvestigated

duning
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sively studied H 1 Y 1nv tions show that they cause
marked hyperenua of the glomeruh and may render the latter permeable to
proteuns and even blood Heavy overdosage with glucocorticords can produce
severe hyal, 1on and di 1on of glomerul; Ths 1s followed by a
fise 1n blood pressure presumably mediated through the senal pressor sub
stances system In this respect glucocorticords and mmeralocorticords may
mutually synergize each other

The glucocorticords mhibit the production of arteriosclerotic changes
(especially penartentis and hyalinosis) In this respect they antagomze the
effects of mineralocorticoids The glucocorticords generally mhibit exceesive
proliferation of fibrous tissue the formation of intercellular protemn deposits
{e g, hyalnosis collagen disease allergies) and excesstve granulomatous
defense reactions against those local irritants which stimulate fibroplastic
nfl 'y reactions 1n hymal tissue They also tend to decrease
the erythrocyte sedimentation rate through their effect upon the blood pro
teins In all these respects they act as antagonists of the mmeralocorticords
The mechanism of the marked ant: allergic and antihistamupergic actions of
glucocorticords has not yet been elucidated It may depend upon the break
down of the proteins which store histamine as a protein histamine complex

Many data suggest that under conditions of stress muneralocorticord
production 1s likewise increased Such a rise can also be elicsted by certan
wmpure muneralocorticotrophic  anterior pituitary extracts for nstance
lyophilized antenior pitmntary tissue (LAP) Threshold doses of LAP are
further activated 1n this respect by simultaneous admstration of ACTH
Apparently the action of thelatter can be qualitatively altered by some L;:cwl
(+X ) present 1n crude pitwitary extracts and I AP This ¢ X factor’ ap
pears to be a specific pritutary principle as 1t has not been found to occurt
stmular preparations of other tissues (e g liver) The X factor 1s manifestfy
not ACTH but 1t may be dentical with one of the other already knows
hy pophyseal hormones It could also be a special hypophyseal principle not
Iitherto identified Be this as 1t may 1t has now definitely been established
that certain pitnitary extracts produce a glucocorticord type others a mit
eralocorticotd type of reaction Furthermore In response to stress the pitut
tary ttself may discharge predominantly glucocorticotrophc or mineralo

rticotrophic principles

° t'I‘he m‘n’neragocor(?cmds share with the glucocorticods the ability to 1
crease the general resistance of adrenalectomized animals They also cause
severe lesions 1n the kudney if large quantities of them are given over 3 tong
tume There 1s d of the luted tubules prolif of ”::
spiral segments hyalimzation of the glomerul protemnuna hyalin ea
formation and eventuaily nephrosclerosis .

1t 13 hughly probable that muineralocorticords increase renal pressot st:he
stances production especially through some direct functional effect u;wﬂ -t
convoluted tubules Even the subsequent morphologic changesg t! ::Sly
of the nephron precede the development of glomerular sclerosts Even! e
however, the gradual constriction of the'glomeruhr capullary bed a:l::: ad
what like the Goldblatt clamp or the *endocrine ludney opera
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1 1y with the inh of glomerular filtration 1increases the en
docrine activity of the nephron At the same time the inactivation of renal
pressor substances 1s impeded and a hormonally :nduced renal hy pertension
ensues

Presumably bath stimulation of renal pressor substances formation and
1nhibetion of their destruction 1s thus induced by mineralocorticords This
affects the blood vessels At first the resulting excess of renal pressor sub
stances causes a functional vasoconstriction wlth an increase penpheral

ressstance and blood pressure More prol d with
corticoids results in ar changes lly penanenus nodosa
and hyal ) with a coneeq; P ncrease 1n

and blood pressure

In this respect muneralocorticords and glucocorticoids mutually antag
onize each other but since at least at certain dose levels their actions upon
the kudney are synergistic 1t depends upon the conditioning circumstances
whether the admimstration of glucocorticoids to ammals overdosed with

)| ticords ar d the bload pressure {cf also condy
tioning effect of sodium and renotrophic substances below)

There 1s no definite evidence to prove that either ty pe of corticoid has any
direct vasopressor effect Addition of corticords to perfused vessel preparations
does not cause them to contract Nevertheless mineralocorticoids can aug
ment the blood pressure even in the absence of the kidney presumably by
rassing the blood volume through their effect on muneral and water metabo
lism

Both types of corticods act back upon the antenor fobe and 1nhtbit 1ts
ACTH production through the so called pKenomenon of compensatory
atrophy  Itisnot yet known whether corticoids also impede the endogenous
production of that X factor which renders ACTH mineralocorticotrophic
However this ls very pmbable since otherwise ACTH therapy would only
d by symp of locorticoid over
dosage I the production of the X factor 1s nhibited 1n the same manner
as that of ordinary ACTH then the therapeutic action of ACTH 1s readily
explicable In both mstances the pituitary 1s exposed to an excess of gluco
corticods The latter are even more potent in eliating the cnmpensator)
atrophy ph than the 1 ticords Ci
mrtlcotmp}uc stlmuh (mcludmg Xfactor }are virtually ehmnated and the
glucocorticotrophic ACTH acts

unmﬁuenced upon the adrenal cortex
There 1s much to suggest that at least certain types of stress eg emo

tional stimuli can increase the production of antidiuretic hormone which 1s
probably identical with Thus effect 1s undoubted] d; d by
nerve tracts d ding from the hypoth to the postenor lobe since
unlike the disch: f ACTH 1tisabolished by tr of the hypophys

eal stalk Vasopressin exerts important effects upon the blood pressure
and dwresis these may be supenmposed upon the typical reaction pattern
duning the G A-5 However the rdle of vasopressin secretion dunng systemic
stress has not yet been adequately nvestigated
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DaMACE AND OTHER FACTORS CONDITIONING DEFENSE
As we have said before many nonspecific actions of stressors merely repre
sent manifestations of dimage and are not medrated through either the hum
oral or the nervous defense sy stems outlined 1bove These changes appear to
vesult from 1 of cells not suffi Iy protected by the systemic de
fense mechimsm Thus tissue catabolism oceurs under conditions of stress
even in the absence of the piturtary the adrenals or the sympathetic nervous
system Although glucocorticoids enhance catabolism espectally of readdy
dispensable protemns e g that of the thymus the lymphnodes and connec
tive tissue extensive losses of body protein {4t and carbohvdrate can occur
even after adrenalectomy
Catabol thus produced can cond the defensive chain reaction of
the G A'S at various links We have seen that protein tends to favor the
muneralocorticotrophic type of hypophyseal discharge that sodium increases
while renotrophic steroids decrease the sensitiuity of the hidney to overdoses
of mineralacorticords that topical chemical irnitation augments the fibro
plastic and hyalinosis producing action of mmeralocorticords and so forth
There 1s every reason to believe that endogenously liberated protew (or
amino acids) sodium renotrophic sterords and wrrtating metabohites would
influence such hormone actions 1 the same manner as these substances do
when they are exogenously introduced into the body The ntensity and the
quality of such endogenous self conditiomng of the G A S largely depends
upon the body s reserve of these metabolites and the ntensity with which
they are discharged 1nto the blood Presumably this in turn 1s nfluenced
by heredity species differences previous exposure to stress the nutntional
state of the orgamsm etc
We saw that the specific actions of 1ndividual stressors may lkewise act
as conditioning factors Thus agents causing intense renal damage can sen
sttize the body to the pressor effects of the G A S somewhat 1n the same
manner as partial nephrectomy does pyrogens histamine and other stres
sors capable of causing severe vascular paralysis will selectively decondr
tton the artenal tree to the pressor action of endogenous renal pressor sub
stances microbes allergens or local mechanical trauma can stimulate the
tissues which come 1nto direct contact with them (somew hat hike the formalm
or mustard 1n our topical irutation arthritss  test) to the formation ofa
3 and hyalin tissue
Such conditioning factors affect the defense mechanmism at different ponts
and may erther increase or decrease the efficacy of any one among s nds
vidual components Hence 1t 1s evident that the essentially stereot) pical
defense pattern of the G A 'S can mamfest itself 1n widely different wa3s
pending upon such d factors
This 18 partscularly 1mportant for the understanding of the diseas
adaptation Unless conditioning factors could considerably alaer the reacuo:
pattern to stress 1t would b ble to ascribe rh tord arthntis p:he
artenus nodosa allerges certatn types of diabetes or hy pertension to .
same causative agent, namely to systemic stress The concept t[hac :z:n
widely different maladies should result from the same cause has often been

es of
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constdered to be quite contrary to d views the
of disease Since this tenet 1s rather fund 1 for our of the
diseases of adaptation 1t deserves special attention

Let us point out first that such an assumptlon 15 not without precedent
1 medicine For example 5 P of thyroid h may be
assocsated with predi I h bolic or cardiac derange
ments B:fore the tuberctlosis bacillus had been 1solated 1t would have been

d most bable that such d as Pott s disease

phthisis of the lungs miliary tuberculosis and the tuberculous lupus of the
skin are all caused by the same pathogen yet this is the case

We have attempted to demonstrate that the polymorphism of the G A-S
symptomatology 1s due to two principal reasons First every stressor has
speaific actions 1n addition to 1ts stress producing abihity The former modily
the response caused by stress as such hence the polymorplism of the
G A S mamfestations can be due to specific effects of the evocative stressors

The following schema will illustrate this pornt In all three figures the
solid arrow represents stress the other the contamnating specific actions

1

Y A 4

Obwiously the end results of exposure to the three agents represented here
could not be the same

This type of conditioning may also be illustrated by an example taken
from chemstry All acids have many properties in common yet the reactions
of each member 1n this group are essentially different The charactenstics
which they share are due to their actdity the properties which distingutsh
them are the specific reactions of the carmers of this acd function In
pharmacology the stressor effect 1s what the drugs have 1n common their
other properties endow them with spectfic pharmacologic actions Both
chemistry and in pharmacology the specific properties condition that non
specific feature (acsdity stress) which the entire group shares Hence no two
aads—and no two stressors—act exactly alike This may help to illustrate
conditioning by specific properttes of the stressor

We have seen however that even exposure to the same stressor agent
may result in qualitatively different responses Here polymorphism of the
G A S mamfestations 1s due to selective conditioning by factors extraneous
to the stressor This penipheral conditioning may occur at the vanous iter
mediate stations of the G A-S or 1n the target organs themselves We have
compared this to the mamfold effects one can obtain with the same electric
current Duning an emergency 1t may be necessary to supply more electricity
for a community This current will always be of the same quahty and 1t will
always travel along the same p: t main ch Is Vet
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upon the kind of emergency and the special needs of each district bothits
quality and quantity has to be regulated locally in the persphery Thus the
same current can be used to produce mechanical work sound light of any
color heat orcold andindeed 1t may be shut out completely from a locality
where 1t would represent a fire hazard Of course the more we approach the
peniphery of such an electric circuit the more subject 1t will be to condition
ing first because the thin termnal wires can more easily be handled than
the thick principal cables and second because interventions anywhere along
the line above such a peripheral point would affect the latter
Essentially the same 1s true of the G A'S The more we approach the
periphery the mote often do we note deviations from the standard GA S
pattern All stressors cause an ACTH discharge but this may or may not be
d by the d of the ‘X factor which 13 necessary for
muneralocorticotrophic actions Interference at a lower level may cause even
more selective deviations from the ty pical stress response Thus transection
of the splanchnics may impede epinephrine discharge dunng the Alarm Reac
tion withoutinterfenng with anv G A S mamifestations except those resultng
directly from hyperadrenalinenua Possihilities for conditioning become ever
more selective as we approach the peripheral target organs each of which can
be individually protected or sensitized to the typical actions of the GAS
It 1s an nherent charactenstic of most ramifying systems that side
branches are more readily mnfluenced than main lines The following sche
matic drawing will help to illustrate this

«—C
1 2 3 4 5 6 7 8 9 10 n 12
Titustration of selectsve condstsomsng an o ramsfyeng system Here 12 target orxﬂfl"
recerved smpulses through branches of a single mawn hine Condstioning at A woul

affect targets 7 to 12 without affecting targets 1to 6 Conditioning at B perm-l: u:::
stngle out targets 10 to 12 lty Ci at € onfy the

target organ marked 12
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PrixcspaL CriTicisMs oF THE G A S CoNcerT

The general outlines of the G A S concept have not been challenged but
some of 1ts aspects became the subject of much debate and cnticism  these
deserve special consideration here

Why are the diseases of adaptatson  so polymorph 1n therr manfestations
of they are all due to stress?—~We mention this question only for the sake of
completeness since it has already been answered in the preceding section
We beheve that the pnnapal reasons for this polymorphism are the g0 called
conditioning factors namely the speaific effects of the evocative stressors
and other exogenous or endogenous factors (heredity pre existent disease of
certain organs diet previous exposure to stress etc ) which can affect selec
tively certain pathways or target organs of the G A S response

Why does exposure to the same stressor produce disease only sn cerlain sn
dimduals?~It 15 undoubtedly true that the same drug microbe emotional
wnitant or physical injury may produce a disease of adaptation In one per
son and be tolerated with impumty by another It should be recalled how
ever that the G A S1s a useful normal phystologic reaction to stress only
its d have been d as diseases of adaptation Hence
expositre to a stressor can be expected to produce such diseases only 1f the
defense reaction 1s inadequate Thus for instance 1n our expenmental efforts
to produce the hy hypertension synd 1n rats by exp to cold
we found 1t necessary to perform unilateral nephrectomues and to keep the
ammals on high sddium high protein diets All these conditioning cireum
stances failed to produce disease in the absence of stress but upon exposure to
cold they caused a deraitment of the G A S with consequent cardiovascular
lesions nephrosclerosis and a nise 1n blood pressure It1s very probable that
m man also under the mnfluence of stress simlar diseases would develop
only when the G A S 1s prevented from evolving n a normal manner as a
result of adverse condstioning factors

Desoxycorticosterone may nof occur i the adrenals —The fundamental
work concerning the diseases of adaptation has been performed 1n animals
treated with excesses of DOCA It s this work which led to the concept that
diseases could be due 10 an excessive muneralocorticord productton  Yet
evidence now at hand is mnsufficient to prove with certamnty that desoxy
corttcosterone 1s produced as such by the adrenal cortex

It will be recalled that LAP (a minreralocorticotrophic extract) also causes
sumilar lesions in intact though not 1n adrenalectomized amimals Fven if
desoxycorticosterone 1tself were not secreted by the suprarenal cortex the
above observations would still strongly suggest that some simlarly acting
principle 13 produced as a result of hypophyseal stimulation Furthermore
the amorphous fraction of Kendall the sodium factor of Hartman and
desoxycortisone have all been shown to possess typical mineralocorticord
actions All these substances have been prepared from the adrenals by several

investigators and 1n good Yields so that there can be no question about their
being natural products of suprarenal activity
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The doses of desoxycortscosterone acetate (DOCA) used 1 the fundamentel
experiments on the  diseases of adaplation ' may exceed the amounis produced
endogenously by the adrenal sself —This cniticism has been vosced particu
farly with regard to the eathest expenments in which DOCA was givenn the
form of injections to d ammals Subsequently with the introduc
ton of the pellet implantation technique especially 1n amimals sensttized by
unilateral nephrectomy and/or high sodium diets much smaller amounts of
the hormone proved to be disease producing

It must be remembered furthermore that there 1s no objective reason to
constder the pathogenic amounts of mineralocorticoids as being beyond the
hmuts of what could be produced 1n the body during stress The quantities
excreted 1n the urine of men who had recetved DOCA 1n doses conducne
to hypertension 1ncreased blood volume edema and renal damage do not
exceed those eliminated by patients after burns traumatic snjuries or acute
safectrons If we can judge by the amounts of glucocorticoids required to pro
duce w those diseases which have been simulated
1n the ammal by DOCA overdosage then this critictsm appears to be even
more unyustified About 10 mg of DOCA per day given over a perod of
weeks would certainly be pathogenic in man while 80 to 100 mg of cortisone
are usually required to produce a pronounced remussion for mstance
rheumatoid arthritis or {upus erythematosus Furthermore even normal
amounts of mineralocorticoids could result in derailments of the G AS 1l
thetr effects upon certamn target organs was abnormally increased by the
actions of a pathogen

How can ons reconcile the foch that the  rheumatic-allesgse type  of disease
15 produced by corticosds 1n animals and nevertheless responds so favorably o
corticord therppy 1n man?—This question hardly deserves much comment
now although 1t was asked just after the introduction of cortisone nto
clinical practice The onginal ammal experiments of necessity had to be
performed with DOCA (a mineralocorticoid) since this was the only adrenal
steroid available 1n adequate amounts Its effects upon many target organs
are the reverse of those produced by glucocorticonds e g cortisone As we
now kaow this 1s due partly to a penipheral antagonism at the level of the
target organs themselves and partly perhapsalso to the mhibition by gluco
corticords of muneralocorticoid production through the compensatory
atrophy phenomenon

The urtnary elsmsnation of cortscords 55 not olways demonstradly abnormal ";
the diseases of adaplation —As we have repeatedly emphasized diseases of
adaptation do not necessanily result from an absolute defictency of €¥C¢sS
of corticords they can also ensue as a consequence of an 1mproper’ balanc?
between gluco and muneralocorticord secretion or be caused by 2 slalc‘ :
relatne hypocorticordism Thus 1n our  topical smtation arthnitis b e
introduction of an 1rfitant nto the Joint region produced 2 violent art] ':’l:l:
1n perfectly normal animals yet 1t failed to do so after pretreatment vnrtmr
excess of ACTH or cortisone This clearly ghows that the adequacy ol
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ticord production can only be assessed in proportion to the pathogen which
creates a need for such hormones [t 1s highly probable that pathogemc fac
tors which cause disease 1a 1ndividuals whose corticoid production rematns
normal would fail to do so if the adrenals responded with an increase in
hormone d with the ts occa
sioned by an abnorma] situation Indeed 1tis quite possnble that many 1n
dividuals who carry the pathogens (whatever these may be) of rheumatord
arthrtis allergies lupus erythematosus and so forth can rematn in perfect
health throughout hfe because through the G A S mechanism they have
rendered these potentral pathogens qurte inrocuous To use an analogy from
an entirely different field one might compare them with the typhord ar
meningococcus carrier who lives 1n perfect harmony with the deadly germs
present 1 his body

Tt should be mentioned furthermore that some evidence of an anomaly
m steroid metabohsm has been noted 1n patients suffenng from the theu
matic allergic diseases eg tncreased pregnandiol e‘(crenon after the ad

of lies in 17 Re

search along these lines has been handicapped principally by the difficulty
of 2ssaying blood ot unne speafically lor muneralocorticod activity How
ever several recently published improvements 1n the relevant techniques
hold great promuse as regards the elucidation of this important problem

Crivicar APPLICATIONS OF THE G A S ConcePT

As regards clinical medicine we feel that the principal value of the G A-S
concept 1s that by helping to understand the réle of the stress factor 1n
disease 1t enables us to adjust our therapeutic measures accordingly

Nonspecific therapy —It becomes increasingly more evident !hat many of
the time honored though not larly effective
measutes such as {ever therapy shock therapy parenteral admlmstranon of
foreign protemns blood letting or mere starvation are beneficial largely
through the G A S Often their prncipal value appears to be that they stimu
late ACTH and glucocorticord prodaction Vherever this 1s so 1t may be
preferable 1n the future to 1nject ACTH or cortisone In certain instances
however nonspeaific therapy proved efficacious where ACTH failed For
rstance 1n mental patients who did not respond to ACTH 1t could be
shown by subsequent shack therapy that they ave benefited by nonspeaific
stress Here presumably certam specific changes incident to the shock act
together as conditioning factors of the hypophysis adrenal discharge or
separatelv through other channels of the GA S eg the nervous system or
the catabolic respouse of the Alarm Reaction

There 1s a striking parallelism between the diseases empirically shown to

tespond to nonspecific therapy and those which show dramatic rerssions
under the influence of ACTH and cottisone e g rheumatoid arthrius vart
ous inflammatory conditions of the eye allergies Through the use of the
corhicotrophic and corticord hormones we are on the threshold of developing




340 SELYE -

a modern verston of nonspecihc therapy which 1s much more effective than
the old and lends 1tself better to a sctentific analvsis of sts mechanssm

Ductary treatment of cardiovascular and renal diseases—Diets poor 1
seasoning (spices salt) and/or protem have long been recommended in the
treatment of hypertension nephritis nephrosis and allied conditions How
ever the results were rarely spectacular and 1n the absence of any convincing
rationale which could justify their use, they have not been recetved with

d h Purely 1 observations on a heterogeneous

churcal matenial failed to show clearly even whether the detrimental effects
of highly seasoned food are due to sodium chloride or condiments in general
1t also remained a subject of debate whether certain vegetable protetns are
more readily tolerated than meat and especially whether in the face of
heavy urinary protein losses 1n renal disease, 1t 13 better to prescnbe low
protein diets to protect the hidney against overwork or rations rich 1 pro
temn to substitute for the constant urinary losses

A study of the mechamism through which stress causes cardrovascular
and renal disease has established certain defimte facts concerning the réle
played by protemn and 1s 1n the path of the exp tal
replicas of such maladies If these data can be applied to the corresponding
chinical diseases and there 1s much reason to think that they can then e
shall soon be able to prescribe diets on 2 much more rational basis Now that
we know how to reproduce these diseases 1n ammals 1t 18 comparatively
simple to estabhsh the pathogenic r8le of each dietary constituent under

d 1 cond

11

n 1
Corticolrophin and corticord therapy —Undoubtedly the most 1nportant
pertinent data are those derived from the clincal use of ACTH and cortisone
Since only very imited amounts of these hormones have been available up to
date 1t 1s not yet possible to assess their scope accurately However 1tis
precisely now that some general onientation in this field 15 most urgently
needed By way of a summary let us say therefore that apart from thewr
obvious utihity sn hypocorticordism and antenor pitustary deficiency ACTH
and/or cortisone have been shown to excite an effect n the following con
dittons agranulocytosts alccholism allergies (various in addition to those
specifically mentioned here) allergic rhimtis asthma atopic dermatitis
bleph horoids horoid ¥ svstss vernalis dermatomyo
sitis drug eczema exfol dermatitis erythema rnuh:
forme fevers (apparently irrespective of etsology though probably norma
1zation of the temperature 1s not always an advantage) gouty arthntis
hay fever hemolytic anemias of various kinds herpes zoster Hodgkn s
disease 1diopathic hypoglycerma 1nitts indocychtis keratitis leuken’::S
(various) Loefflers syndrome lupus erythematosus dlss‘emI?atus l):ﬂ.P 0
sarcoma nasal polyps h d phth « st
(espectally those charactenzed by allergic and mflammatory man )
tions) periarteritis nodus? pneumon:a {pneumacoccys pnmary ?WP "

) bulbar neuntis T
sortasts, retimitis p e
cher rh’eumato:d arthrtis and spondylitis serum sickness tuberculosis
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the larynx ulcerative colitis urticanas (varrous) usettis and vasomotor
rhimitis

Preliminary data suggest that this type of treatment may also be effec
tive 1n the following conditions Boeck ssarcoid glaucoma hepatitis hyper
tension hyperth d m \| the basal bolic rate
and reducing the exophthalmus) kelords liver cirrhosts myasthema gravis
nephnus (espeually 1l due to allergy) pemphigus scleroderma and throm

(Buerger) Available data suggest that ACTH and/or

cortisone are of no value 1n amyotrophic lateral sclerosis carcinomas of most
types congestive heart failure diabetes mellitus multiple myeloma polie
myelitis and multiple sclerosts

ACTH and/or cortisone may produce harmful effects 1n acne vulgans
congestive heart failure Cushing s syndrome diabetes mellitus hypertensive
disease of certain types nephntis of certain types osteoporosts pentomtis
septicemia and wound healing In this connection it should also be empha
sized that under certatn conditions ACTH and/or cortisone may actually
cause acute pulmonary edema ascites marked decrease in resistance to in
fectious and obscunng of the cmena of dlsease eg fever and abdominal
ngidity m theh of
the acceleration of the pulse in acute infections etc

diseases

DIAGRAMMATIC SYNoPsts oF THE G A S ConcErT

And now 1n the last few paragraphs of this review I should like to sum
marize concisely what appears to me 1ts most important outcome All agents
can act as stressors producing both stress and speaific actions No agent can
produce one without the other The specific actions affect the target organs in

a vanety of ways Stress acts only through the G A S It causes defense and
damage

STRESSOR

EXTRANEOUS.

(Headtydetpe aus
€ posu es 1 3t ess)

‘The defense mobh agonists and

which through their in
teraction on the target organ stabilize the latter and adjust its response to
wmjury But stress also invanably causes some degree of damage through the
G AS This hikewse affects the target organ though not through the hu
moral and nervous med:ators of nonspecific defense

Factors extraneous to the GA S ¢ g heredity diet previous exposure
to stress can condition these responses Thus 1n the final analysis the reac
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tion of the target organ will depend upon the spectfic actions of the stressor
the effects of the resulting G A S damage)
and extraneous conditioning factors This explaing how the essentally
stereoty pical G A S response can lead to a vanety of polymorph syndromes
and why so many apparently unrelated diseases are amenable to therapy by
stress hormones

Disease consists of two components damage and defense Up to now
medicine has attempted almost always to attack only the damaging pathogen
(to kull the germs to excise tumors to neutralize potsons) As regards defense
hitherto medicine hmrted stself to such vague advice as the usefulness of rest
wholesome food etc A study of the G A S suggests that henceforth we will
be able to rely upon much more effective means of arding adaptation to non
specific local or mjury by ! the natural defenstve
measures of the G A S whenever these are sub optimal

ADDENDUM

While this article was being composed we have been able to show that
electrophoretically pure growth hormone causes hy pertension myocarditts
and nephrosclerosts m the rat under sustable experimental conditions This
suggests that the hitherto umdenttfied X factor 1n our crude anerior
pituitary preparations is identical with or produced under the influence of
growth hormone
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By JosgpE C AuB AND IrA T NATHANSON
The Medscal Laboratorses of the Collis P Huntington Mewmorsal Hospital
of Harvard Unsersity Massochusetis General Hosprial
Boston Massachusetts

Because many different phases of cancer therapy have been brillantly
reviewed within the last two years no attempt will be made here to resum
manize nork even though it 1s per se of intrinsic sigmificance 1n the treatment
of neoplastic disease Brief mention of available summaries will suffice to
orient the reader n relation to this mass of valuable material We shall
therefore merely indicate the character of various reviews without attempt
10g to examune the large fields which they cover and then proceed to outline
more recent work 1n the field of endocrine treatment which deserves another
summary

A valuable Index of Tumor Chemotherapy recently prepared by Dyer (1)
hists all the substances tested n experimental tumor therapy It s of monu
mental proportxons containing 2 213 references and constitutes an almost
essential lat dbook Material the na
ture of the tumor ceIl and the relation of tumor cell to host was reviewed last
year by Shimhun (2} along with the latest therapeutic developments With
Bierman Shimkn outlines available procedures 2nd classtfies them according
to stte of evoked response (3} They fall into four general categories (a) pro
cedures which attack some physiological function retained by the cancer cells
themselves eg 1odine retention 1n thyroid tumors (b) procedures which
alter the biochemical substrate of the tumor which still remaims dependent
on its environment (¢) procedures which destroy or inhibit bone marrow or
arculating cells and (d) procedures which 1njure the vascular supply of the
tumor eg the use of Bocillus prodigrosus polysacchanide The trends 1n
experimental chemotherapy of neoplastic di ease and the agents which ap
peared to be of climcal value 1n 1948 have been discussed by harnofsky (4)
In a more recent publicatton with Burchenal (5) he extends this outline
through 1949 and provides a very large detailed bibliography These two
authors conclude from their survey of the hiterature that there 1s parallelism
between the response of the cells of Hodghin s disease to x ray and to mitro
gen mustard They state that there 1s no evidence for the idea that tumor
cells may be resistant to X ray but responsive to HN; or vice versa  Gellhorn
& Jones (6) cover much the same ground 1n a very comprehensive article
which reviews the various therapeutic methods historically and provides
many references to source material Other excellent general reviews have also
been published by Remnhard Good & Martin (7) and by McKee (8) Evalua

lM‘ ;1;h€ survey of the literature pertamning to this review was concluded 1 Novem
* Thss 1s publication No 727 of the Harvard Cancer Commussion

343



344 AUB AND NATHANSON

tion of therapeutic methods and about diag; p are
considered 1n a survey article by Homburger (9) which appeared 1n January
1950 Dodds (10) summarizes work 1n a smaller field emphasizing the man
ner in which various agents produce their effects Drugs hike drethylstilbestrol
are reparted to alter the environment so that tumors cannot flourish while
a second group such as colchicine and urethane are ¢y totowic tn action still
others prevent mitosis and the nitrogen mustards appear to mfluence nu
clear metabolism Much the same ground 1s covered by Snapper & Green
span (11) They include an nteresting discussion of results obtained expen
mentally with 2 hydroxystilbamidime This drug 1s reported to enter the cell
nucler of certain normal tissues (ver kidney testieles and adrenals) m
considerable amounts and to show a similar speaificity toward some neo
plastic tissues It enters the cell nucler of transplanted hepatomas with rela
tive ease but only traces can be found 1n the cell nucler of transplantable
Iymphosarcomas and ad of Present knowledge of
the chimcal usefulness of adrenocorticotrophic hormone (ACTH) and cortt
sone in many disorders including neoplastic disease has been clearly sum
marized by Thorn Forsham and their co workers (12) 1n a cosmprehensive
survey
Throughout these reviews there seems to be general consensus of opinion
that progress 1s being made 1n the field of cancer chemotherapy Although
none of the procedures now hnown can cure cancer some exert at least
transttory effects on the course of tumor development Certam of the newer
th P 1ally destroy many cells but obvteusly not
all 1n specific tumors To explamn this Gellhorn & Jones (6) assume that
among the cells of a susceptible tumor there 1s vanation 1n resistance to the
cytotoxic agent which may be a primary or an acquired characteristic

ACTH CORTISONE AND NEOPLASTIC DISEASES

Before entering into a discussion of the most recent climcal experience

with end pounds i the of cancer stis ble to coﬁl
sider certain expenimental work which has led to the development of clinical
proced with adi tical p Since the prod of ade

quate amounts of Compound E (cortisone) and of the piturtary adrenocortt
cotrophic hormone (ACTH) a large number of investigations have been
carned out The work 1s so new that many reports have not yet been pub
lished except 1n the form of very brief abstracts It seems worthnhile bow
ever to consider these in this survey because many of the studies are Si
mficant Smce the action of cortisone and of ACTH on tumors appears at
this early date to be quite analogous no attempt wilf be made to discuss the
effects of these two drugs separately It should be clearly keptin mind how
ever that ACTH increases the production of other adrenal hormones as “:i"
as cortisone and produces hypertrophy of the adrenal cortex while the a
rimstration of cortisone may lead to adrenocortical atrophy These cam
pounds are both most effective in influencing tumors of the Iy mphatic senes
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of cells and this one would have expected from older observations on for
unstance the relation between the adrenal the thy mus gland, and the lymph
nodes

Heilman & l\endall (13) were the first to publish data about the effect on

1 of the tical known at first as Compound E and

later as cortisone They withheld their original paper from publication from
1942 until 1944 so that they mght venfy results Werking on two malignant
tumors of the lymphosarcoma type 1n mice these mvestigators found that
Compound E produced dramatic but transitory results After 2 few weeks of
improvement the tumors recurred and were then found te be unresponsive
to further doses of the drug Heilman & Kendall at that time concluded that
thas form of treatment was unsuitable

Sugura Stock Dobriner & Rhoads (14) have published the results of an
extensive study of the effects of cortisone acetate (Compound E} and ather
steroids on the growth of many transplantable mouse tumors mostly not
lvmph Daily were given sub y for one weel the
first injection being made on the day following implantation of the tumor
Cortisone acetate (37 5 mg/kg day) 1n aqueous suspension caused a marked inhibition
of rat sarcoma R 39 both mouse lymphosarcomas and both mouse osteogenic sar
comas A shight inhibition of mouse sarcoma T 241 but no effect upon sarcoma 180

EO 771 and the mel: have been observed during the period of
1est despite relative desght losses in the treated ammals

Stock (15) has continued these expertments and 1n his brief report of the
longer study states that cor hibits growth of phog
enous sarcomata by slowing growth and lengthening survaival Compounds
F and A of the adrenal are also actively inhibitory while many other sterords
do not affect the progress of the mouse and rat tumors In work by Higgins
Woods & Bennett (16) the influence of cortisone on the growth of rhab
domyosarcoma in C3H mice was studied Growth of the tumors was com
pletely inhibited 1n ammals which received 1 0 mg of cortrsone intramuscu
larly on the day following implantation and daily thereafter When this
medication was discontinued on the eighth day after implantation the tu
mors grew and continued to grow until cortisone therapy was reinstituted at
the end of a weeh This second course of medication restricted further
growth of the tumors but did not seem to cause regression

Stoerk (17) and Emerson (18) observed regression of lymphosarcoma
transplants in nboflavin deficient mice and reststance of these mice to subse
quent transplants of the same tumor At the ACTH Adrenocortical Sterord
Conference of the Amencan Cancer Society Stoerk {17) reported that this
acquired immunity dimimshed dunng the hyperadrenal state and during
pyndoxine defictency 1n rats He stated that admimstration of cortisone or
the ind of pynd prevents this of the tumor
1 lymphosarcoma bearing rats which are deprived of mboflavin  Emerson
Wurtz & Zanett: (18) report that 1n mice with well established lymphosar
coma transplants admimstration of cortisone caused rapid regression of the
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tumors whale in nboflatin defictent control antmals the tumors were stil
apparent 10 days after implantation There was howeser no evidence of
summation of the effect when cortisone was adminsstered to ammals with a
dietary riboflavin defictency

Schoenbach (19) studied the effect of adrenocortical substances on 2

lantable stem cell leul (L1210} 1a ruce He reports that cortisone

but not ACTH appeared toenhibat development at the site of unplantaton
Netther compound altered the course of the disease or sugmented the effects
of ammnoptenn

harnofsky working with embryome chicks newborn chicks and muce
{(20) has observed a remarkable inhibition of normal growth followsng ad
mumstration of vanous adrenocortical compounds particularly Compound ¥
acetate In the egy retardation of grow th becomes evident on the esghth day
of development

“Turaing now from laboratory studies to reports of chinical work vwefinda
greater volume of avaitable material and greater varety of result Obsersa
tions have been made on patients of widely dffering age with tumors of
many types The observations of Dougherty & Whte (21) reported sn 1943
were followed by 2 recent study at Memonal Hospital in New York of 2
group of patients with lymphatic tumors Pearson Elel & Rawson (22 23)
reported the effects of cortisone and ACTH 1n a senes of seven adult pa
tients three with chronic lymphatic Jeuhesua one with follieular fympha
sarcoma one with Hodgkin s disease one with carcinoma of the prostate
and one with metastatic carcrnoma of the breast Cortisone acetate was also
gven to ane pattent with chroaic lymphatic leukerma The dosage was com
parable in afl mnstances that of ACTH bemng 100 to 200 mg dasty for 181030
days In the six patients with lymphomatous tumors there was dramatsic
progressive decrease in the size of Iy mph nodes and spleen Some of the sm
provement lasted for 4 matter of weeks and 1n same cases there was further
response to a second course of treatment In the patients with lymphatic
leukerua on the contrary the white blood celf count rose marhedly duning
the caurse of medication only to fall agan durng or after treatment Labora
tary tests shoved that the potassium phosphorys pstragen and cafespm
b were ly negative 1n all passents while both sodium ard
chlonde balances were positive Histological exanunation of tymph nades m
three patients befare and after admimstration of ACTH revealed no bisto
logteal changes in individuals with Iy mphatic leukemia whereas aftet medxr
caton in the patient with hympbosarcoma there was cisappearssce o
gerrminal centers and d of cellu: Neo plete chmcal remission
followed treatment with cortisone and ACTH The two cases of caramoma
did not seem to respond to the mjections

Dobriner and his assocates (23) state that sn patients with peoplastic
digease the excretion of adrenocorticat and gonadat sterod metabolites 13
smarkedly dimimsshed and that often certain steroids are no longer de]rréoz
strable they therefore think that there may be a govadal and adrenal d3
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function 1n patients with mal Tod the effect of \f
the adrenal they d the of k ds and [ deh
dogenic steroids before and after the admimstration of ACTH Tests for
ndividual ketosteroids as well as gross analyses rose essentially normally
alter medication 2 finding which indicates ¢learly that adrenal acuvity can
be increased in patients with cancer and lymphoma These workers conclude
from their observations that although there s great 1n the
of different imndividuals to 2 given amount of ACTH (100 mg } the general
trend of sterord mitrogen and electrolyte excretion after medication 1s
roughly parallel 1¢ when one Increases the others increase also

Taylor and his co workers have published two reports of chinical work
with ACTH and cortisone (25 26) The earlter of these describes results ob
tamned 1n two cases of advanced carcinoma of the breast with metastases one
case of mycoss fungoides one of caranoma of the trachea and one of
Ewing s tumor In no mstance except in the case of m) costs fungoides could
any regression of the disease be attributed to the eflect of ACTH alone al
though fever and di fort were all d by the med: In the pa
tient with mycosss fungoides the stching disappeared but histological ex
amination showed that the disease remarned active The later report deals
with the effect of ACTH and cortisone on 26 patients with far advanced
malignant disease nearly all of whom had previously received the wsual
types of treatment Ina this group there were vanous forms of caranoma

1

sarcoma hyj h multiple myel and various forms
of lymphocytic disease In the cases of carcinoma melanoma and myelog
enous | the drugs ap d to exert no reg effect on the neo

plastic growth The cells were viable and actively proliferating Reduction
of the size of skin lesions and heahing of ulceration which seemed to result
from treatment with cortisone 1n one case of carcinoma of the breast per
sisted only for about four weeks In three of the four cases of carcinoma of
the breast tumor growth d to be db: h
induration and edema around the site of the tumor frequently dsmmshed
Bropsy tests made after treatment with ACTH revealed no changes 1n pe
mipheral blood or bone marrow 1n the patrents with melanosatcoma subacute
myelord leukemia and acute leukemia (in a child) no changes 1n the nodes
of a patient with chronic leukemia and no changes in the bone marrow of an
ndividual with multiple myeloma In Hodgkin s disease on the other hand
there was major regression in the size of the tumor although the hstological
picture changed but little Spleen liver and tumor masses etc may be re
duced 1n size by treatment and remain smaller for several months as 1
lymphosarcoma The response to ACTH of two patients with mycosis fun
gordes was not identical Inone there was 90 per cent regresston and healing
of the lesions 1n the other only 10 per cent Cortisane evoked a better re
sponse than ACTH 1n this latter individual The seems d
that these drugs exert little effect on neoplastic diseases although in most
patients they produce a striking temporary 1mprovement of the general
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condition In other words this worl, seems to bear out the suggestion of
Thorn and s associates (12) that ACTH and cortisone may influence the
tissues surrounding the tumor rather than the tumor atself

Tnvestigators workung with Spies (27) on 10 patients (inoperable squz
mous cell carctnoma three acute leukerma five lymphosarcoma two)
found that mine r ded to ACTH t. with )| of symp
toms and dwindling of the lestons although the disease did not disappear in
any case The fact that histologteally the underlying Iy mphosarcoma did not
change was of special interest because the nodes became smaller fever dis
appeared appetite returned and the patient seemed better clinically while
pathol 1 findings d ltered When clinmical symptoms recurred
these patients responded again to further treatment

In multiple myeloma results of different studies with ACTH ate far from
umform but there seems to be no consistently favorable response (12 28
ta30) Ir one very sick patient who recetved 80 mg ACTH dauly for 20 days
marked clintcal tmprovement a dramatic fall of the elevated serum globuln
from 10 2gm to4 8 gm per 100cc and disappearance of plasmoblasts from
the bone marrow as well as increase of osteoblastic activity and higher blood
hematocnit values have been observed by Thorn and his associates (12) The
course of the disease 1n this patient after cessation of ACTH therapy remains
to be determined but Pearson and hus group reported that st seems Itkely
that the reaction of the 1 1 to that of

e my cell 18
lymphocy tes (28) Of the five cases reported by Dameshel. (29 30) only one
showed definite 1mp t after ad of ACTH This patient
had failed to benefit from urethane but laboratory tests gave evidence that
the improvement attributable to ACTH was maintamned for six months

Three patients with advanced multiple myeloma have been treated wath
ACTH by Kelley Nathanson & Aub (31) One showed marked prolonged
response to this therapy one an equivocal response and the third no rtd
sponse Before administration of ACTH the first patient had marhe
anemra which did not respond to transfusion bone pamn and kyphosis Ex
tensive osseous lestons were revealed by x ray Serum globulin was elevated
Bence Jones proteinuria was present and the bone marrow showed a Pfed
ponderance of plasma cell elements the majorty of them plasmoblasts and
plasmocytes ACTH was given n 80 mg daily doses for one month loﬂc;]w:h
by 60 mg daly doses for one month The patient improved steadily bo
subjectively and objectively throughout the treatment pertod and has main
tatned satisfactory status for six months without further treatment During
the cottrse of ACTH admunistration hemoglobin rose 5 5 gm and therefwa!
a corresponding rise 1n hematocnt figures Serum globulin dimumshed N:n':
112 gm per cent to 34 gm per cent uninary Bence Jones protein h:czh
virtually undetectable The bone marrow showed marked erythroid snmul .
tion and a sgnificant decrease 1n the proportion of plasma cell elemﬂ\f;s :V! o
a shift to the night of those which remained The usual metabolic € Ez T
negative mtrogen calcium and phosphorus balance and hypochforem
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pokalemc alkalosts were observed No toxic manifestations or Cushing like
alterations were noted X ray appearance of osseous lesions remained un

changed

Prior to treatment the second patient had anemia mental derangement

hyperglobulinerma  Bence Jones protenunia and widespread osseous and
soft tissue nvasion by myelomatous tissue Marrow aspiration revealed
large numbers of mature myeloma cells ACTH was admunistered for one
month 1 daily doses of 100 mg with no favorable chimcal hematological

physiological or pathological effect The patient died a few days after cessa

tlon of At necropsy tumors were found to be widely
d through bone abd chest and pelvis A third pattent
currently under shows 2 d of tes in mar

row There 1s no anemia but hy Bence Jones p!

and widespread osseous involvement are present After three weeks of treat

ment with daily doses of 100 mg ACTH there 1s some reltef of bone pain

some improvement of appetite and a shght fall in serum globulin The bone

marrow pattern has not been altered The response of these three patients

illustrates the vartety of reactton to ACTH n multiple myeloma and cor
the g y Teports mn recent! on the sub

Ject

Temporary and not very dramatic response has been seen 1n cases of
tymphosarcoma and Hodghun s disease already tncorporated 1n this report
Schoenbach (19) thought that patients with Hodgkm s disease derived hittle
benefit from with ACTH p: and
loss of fever sometimes occurred He found no advantage i alternating
ACTH with cortisone or combiming these drugs with mitrogen mustard treat
ment At Huntington Memonal Hospital helley Nathanson & Aub (31)
have admmmstered ACTH to three patients with Hodgkin s disease and to
one with advanced lymphocytic Iy mphoma and chronic lymphatic leukemia
In the latter case and 1n one case of advanced Hodgkin s disease ACTH ap
peared to hdsten death One patient with Hodgkin s disease which predom
nantly involved the spleen and hiver was given 100 mg of ACTH daily for
28days There wassatisfactory response to the drug as evidenced by dimunu
tion i the size of spleen hiver and nodes and a nise 1n the hemoglobm As
Yyet no figures for the posttreatment period are available In the third patient
with Hodgkmn s disease the chief disturbance was bone marrow depressmn
wath leuk 2 anemia thrombocytopema and shght Iymphad
Atthough there was subj, t during ad of ACTH
(100 mg daily for 10 days) to thxs 1ndividual there was no objective change
These facts seem to corroborate Thorn s statement (12) that st appears
probable that ACTH 1s able to reduce markedly the tissue reaction to the
cancerous material and thus to affect the symptoms of the disease although
1t may exert hittle or no beneficral effect on the carcinoma 1tseli

Although the leuk will be d d 1n detail 1 ths vol
ume brief mention has already been made here of certain observations of the
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condition In other words this work seems to bear out the suggestion of
Thorn and s associates (12) that ACTH and cortisone may infiuence the
tissues surrounding the tumor rather than the tumor itself

Investigators working with Spies (27) on 10 patients (inoperable squa
mous cell carcinoma three acute leuhema five lymphosarcoma two)
found that mne responded to ACTH treatment with amelioration of svmp
toms and dwindling of the lestons although the disease did not disappear m
any case The fact that fistologically the underlying lymphosarcoma did not
change was of special interest because the nodes became smaller fever dis
appeared appetite returned and the patient seemed better chimically while
pathological findings remained unaltered When chmical sy mptoms recurred
these patients responded again to further treatment

In multiple myeloma results of different studies with ACTH are far from
umform but there seems to be no consistently favorable response {17 28
ta 30} In one very sick patient who recerved 86 mg ACTH daily for 20 days
marhed clinical improvement a dramatsc fall of the elevated serum globulin
from 10 2gm to 4 8gm per 100 cc and disappearance of plasmoblasts from
the bone marrow as well as increase of osteoblasuc activity and higher blood
hematocnt values have been observed by Thorn and hus assocates (12) The
course of the disease in this patient after cessation of ACTH therapy remains
to be determuted but Pearson and his group reported that st seems likely
that the reactton of the immature myeloma cell 1s analogous to that of
lymphocy tes (28) Of the five cases reported by Damesheh (20 30) only one
showed definite smprovement after admimistration of ACTH This patient
had failed to beaefit from urethane but laboratory tests gave evdence that
the improvement attiibutable to ACTH was mamntained for six months

Three patients with advanced multiple myeloma have been treated with
ACTH by Kelley Nathanson & Anb (31) One showed marked prolonged
response to this therapy one an equivocal response and tha third no re
sponse Before admimistration of ACTH the first patient had marhed
anemia which did not respond to transfusion bone pun and hyphosis Ex
tensive osseous lesions were revealed by x tay Serum globufin was elevated
Bence Jones protemnuria was present and the bone marrow show ed 2 pre
pond of plasma cell el the majority of them plasmoblasts and
plasmocytes ACTH was given 1n 86 mg daily doses for one month follOth
by 60 mg daily doses for one month The patient tmproved steadsly bot!
subjectively and objectively throughout the treatment period and has main
tamed satisfactory status for six months without further treatment Durg
the course of ACTH administration hemoglobinro ¢ 55 gm  and there was
a corresponding rise 1o h figures Serum globulin dimumished from
112 gm per cent to 34 gm per cent unnary Bence Jones protein becarlne
wirtually undetectable The bone marrow showed marked ery throid stimt "h
fion aad a sigaificant decrease 1n the proportion of plasma cell elements \\ll‘
a shift to the rght of those which remained The usual metab;’hc eﬁe;!;o
pnegatine mtrogen calaum and phospharus balance and hy pochloremic by
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chromic lymphatic leukenua there was no response after single doses even
though twice the amount of drug was given This suggests that Iy mphatic
jeukemia cells do not respond easily to the acuon of this hormone

In the clintec as nell asin the b y )} of n‘eu;
therapeutic agents 1s ble without 2 backg d of full;
data The fi of sy and lab y changes can only be

understood 18 the chime when the duration of life 1n the disease under con
sideratton 18 known For this reason a smdy made by Bierman and his col
fab (42) o ph 1 childhood 18 very lmpomnt It
ncludes 103 cases of which 90 were cl d as ly

The data on 75 patients are complete The ﬁgures may be tabulated as pre
sented 1n Table 1

TABLE I
DoraTioN oF LiFE 1N LyarrAaTic LEUKEMIA 1Y CHILDHOOD

Average Duration
Treatment ’ Nusmber of of Survival
{months})

Untreated 18 56
Irradiation plus

Transfusions plus 17 58
Antibiotics

Blood Transfusions only 24 60
Antibiotics plus

Blood Transfusions| " 89

They show that the newer almost routine methods of medication sigmificantly
prolong Lfe a factor which must be taken 1nto consideration 1n esaluating
the effects on life expectancy of all new drugs and procedures

SEX STEROIDS AND NEOPLASTIC DISEASES

Expenmental and elintcal observations relative to sex stercids as etrologic
and therapeutic agents 1n vanous neoplasuc diseases have been reviened by
Nathanson 1n a senies of papers over the past six years (43 to 47a) A mono
graph Endocrsnology of Neoplastic Diseases edited by Pack & Twombly
treats m detail sex steroids and other endocrine cancer relationships (47)
These past studies 1ndicate clearly that only certain ty pes of neoplastic dis
eases can be altered 1n therr course by the sex steroid hormones This review
will attempt to summanze the sahent features of past and recent observa
tions 10 human beings which influence our present concepts of the problem
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effect of ACTH and cortisone on this group of neoplasiain man A numberof
nvestigators [Farber et 6} (32) Pearson efal (28 33)] have concluded that
with these compounds remussions could be tnduced 1 the acute leukema of
children and adults with fair regulanity but that they were mcomplete and
temporary Other workers Tude that all the leuk respond lal
to these drugs the best results being obtained 1n chronic tymphatic leukemia
acute lymphatic leukemia and in some cases of granulocytic leukema es
pectally i children and young adults

In chronic myelogenous leukemia and 1n monocy tic Jeukemta on the
other hand the effect of the drugs 1s of doubtful benefit Pierce has treated
19 cases of acute leuhemia with ACTH (34) In 12 of these cases there was

plete clinical and | 1 1 which lasted from 2 to 20
weeks after the first course of treatment with ACTH This group mcluded 9
of the 11 new cases subjected to treatment A second remission lasting four
to eight weeks was observed 1n five patients Bone marrow biopstes shoned
evidence of regeneration of both erythrond and myelocysic elements wth
speatfic stmulation of erythropoiesis Donohue and his co workers (35) re
port somewhat similar resuits According to Schulman (36) no refation
could be d d between resp to h therapy and to anti
{olic therapy certain leukemic patients who were resistant to one were found
to respond Ilently to the other Burchenal (37) has found thatmdividuals
who were resistant to a methopterin might respond favorably to the eado-
crine drugs and vice versa and has therefore concluded that the mechanism
of action of these substances 1s different Complete hematologtc remission
was reported by Farber and his associates (38) tn § out of 17 children with
acute leukemta who were treated with ACTH One of three children whore
cewved 100 mg cortisone daily also responded watha l All
remissions were short and could not be repeated with a second course of
treatment Of five children with ly mphosarcoma who were treated by these
same workers only ane improved In this child there wasa remarkable re
duction of the mediastinal and abdormnal masses within two davs after the

of med Dameshek s group of 45 patients (30) ncluded 2!

cases of acute or subacute leukemia His most satisfactor results with
ACTH were obtamed 1n children with the lymphoc) tic type of the disease
1n adults only occasional and very temporary benefit followed administra
tion of the drug although autohemolysis seemed to improve Other types of
leuhemia did not appear to be tmproved by the treatment or were even ac
celerated by 1t Since even w lymphocytic leukema the results of ueatm;ﬂf
were transitory lasting only up to mine weeks Dameshek thought that
ACTH treatment brought pathetic benefit Wintrobe s results nere;;ﬂ
better (39) Albright (40) has studied chromc tymphatic leukemia sn (a:TH
year old man which was made »orse by adminstration of 100 mg of A oo
for 15 days Saunders & Adams {41) found that cortisone reduced t}‘e-j °
1ate number of circul lymphocytes and hils sn normal g
and 1n patients with infectious mononucleosis while i four patients
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and ovulation whereas the efficacy of 1rradiation 1n these respects ss less
certain It 1s now clear that the conflicting reports of the effectiveness of
radiation castration 1 breast cancer may be due 1 large measure to the
dosage employed (60) The d of amenorrhea and other meno-
pausal symptoms following iradiation of the ovanes 1s not a suffictent cn
tenon for judging the degree of suppression of ovanan function Concrete
evidence by studies of the vaginal smear and uninary estrogen excretion inds
cates that 1a 1nstances there s still residual ovanan activity (60) The effec
tin e castration dose 1s lugher 1n young women presumably because of greater
ovanan activity (60) Theres good evidence that adequate radiation dosage
taking all factors into d may be as as o
“evertheless because of the uncertainty there has been a trend m our
clinics to perform ovartectomy in younger women wherever possible and to
reserve radsation of the ovaries primarily for women over the age of 40 when
ovanan function usually begins to dechine It 1s interesung that Adatr ef al
{55) and others found no sigmficant difference tn the response to ovartectomy
or ovanan radiation This poses a problem which needs further study since 1t
15 likely that ovanan function was not always completely ablated when
radiation therapy was employed 1f these obseryations can be confirmed 1t
15 possible that only certain elements of ovanan function need be obliterated
to obtam the desired effect

Effects of casiratsion —Improvement of physical status rehabilitation re
hief of pamn and increase n appetite and weight usually accompany but may
occur without obvious local responses Anemra secondary to osseousinvolie
ment may also improve Prnmary lymphatic and other soft tissue lesions of
breast cancer in the female may undergo profound regression and osseous
lesions may caleify following castratson (54 to 56 61) Beneficial effects of
castration  whenever tstituted are of hmted duration lasting for a few
months to several years Thus the trend 1s to withhold the procedure for
treatment of mamfestations beyond effective therapy by the usual tech
miques of surgery and local radration In this way 1t 1s possible that further
benefit may be obtained and the hfe expectancy of the patient may possibly
be protonged

Breast cancer sn the male —Orch w the of
breast cancer 11 the male produces striking benefits stmilar to those seen 1n
males with prostatic cancer (62 to 66) Although the number of cancers of
the male breast available for treatment by orchiectomy 1s small because of
the relatively low 1ncidence the effects are usually more obvicus consistent,
and prolonged than those seen 1n the female Every manifestation of the
disease may undergo profound regression

Prostatic cancer —Huggns 1n a series of monumental studies 1n ammals
and man estabhshed the fact that cancer 1s and
(67 to 71) Early studies suggested this posstbihty but 1t required precise
observations to establish the relationship (72) The historical events and the
effects of orch on are now common knowledge

d 1
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CASTRATION
Breast cancer in the female —Beatson 1n 1896 (48) and Schinzinger 1
1889 (49) tnd dently d that ov: mght favorably 1n

fluence advanced mammary cancer 1n the female These observations were
later confirmed (50 51) When 1t was discovered that x ray could suppress
ovaran function ovariectomy was almost completely abandoned as a
method of castration The observations during the next two decades on the
effect of radiation castration on advanced breast cancer were highly equno

cal and disappointing As wiil be pointed out below a number of the failures
might be attributed to incomplete suppression of ovarian function as a result
of insufficient radiation A review of the existing data and personal expen

ence using radiation therapy as a method of castration led Ahlbomn 1930 to
take a pessimustic view of 1ts effectiveness 1n the palliative control of ad

vanced breast cancer (52) About this time however Aub and his colleagues
observed a striking effect on osseous metastases from a breast cancer follow

ing irradiation of the ovaries 1n a premenopausal patient This precipitated 2
svstematic studv of this problem which was reported by Dresser (53} and
Taylor (54) Contrary to the report of Ahlbbm and affirming the earlier re

ports it was concluded that castration could be of defintte value in the treat

ment of some manifestations of advanced breast cancer 1n premenopausal
women These studies led to a re evaluation of the procedure in varous
chmcs and as a result certain thoughts have crystallized regarding the role
of castration in mammary cancer (54 to0 57) These may be briefly summar

1zed
(a) Prophylactic castration There is general agreement that prophylactic
castration does not increase the curability rate of those patients in which
radical mastectomy 1s performed for a cancer confined solely to the breast
Most observers hold this point of view even when there are axllary lymph
node metastases at the time of operation A contrary opinion 18 expressed by
Jones (57) and by Horsley (58) who advocate prophylactic castration and
present data ind g an d Lfe and curability of the
patients who have axillary lymph node involvement It should be noted that
1n his series ovariectomy was the only method used for castration Others
using radiation as well as surgery as a means of castration share fus opiniont

59;

¢ )(b) Therapeutic castration There 1s no doubt that effective ovanan 1f
radiation or ovariectomy may be of material value mn the relief of sy mptoms
objective and lLfe e m p 1 patients with
pnmary advanced or recurrent breast cancer Most of the data mndicate

that from 15 to 30 per cent of the patients obtain palliative benefit from cas
H & Hochman (56) and Sicard ($9) report 2

tration
higher incidence
Method of —The p 1 effects of are clouded by
the techmques employed to produce suppression of ovaran function Surgery
11 permanent erad of ovarian hormone productson

Y&
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duration and magmnitude of palliative benefit 1s usually considerably greater
than that seen 1n cancer of the breast In fact a significant percentage of
patients rematn symptomatically free and the disease appears to be mactive
for pertods as long as five years or more after orchiectomy was stituted

These figures are based on the natural history of untreated prostatic cancer
(94 95) and on other forms of pathative treatment The percentage of effec

tiveness and the increased Iife expectancy in patients treated by orchiectomy
have been recently sumamarized 1n papers by Gelthorn (6) and Neshit &
Baum (96}

Operabluty of prostatic cancer afier castralion —Frequently cancer of the
prostate gland 1s deemed ncurable by radical operation because of the local
extent of the disease even though distant manifestations are not demonstra
ble or may be absent Recent studies (76 97 98) indicate that in some cases
sufficient regression of the tumor may occur so as to simplify and make
{easible operative removal of the tumor with the hope of a palhative if not a
curative result The preliminary results appear to be encouraging and con
sequently this aspect of the problem is recerving much more attention
Transurethral resection of the prostate gland in combination with orchrec
tomy for advanced prostatic cancer 1s also being performed In cases with
severe obstructive symptoms this has proved a valuable adjunct until and
1f orchiectomy 15 effective

Bladder cancer —On the basis of a similar embryologecal ongin of bladder
and prostatic cancer Hebert (99) castrated four patients with extensive
bladder cancer According to his report all had relef of pain frequency and
hematurra Two of the pattents have survived over two years with apparent

n the cy P of the tumor Shnvers (100)
noted marked subjecttve improvement 1n two cases

Other cancers —Nathanson and others have attempted to mfluence the
course of cancer of other organs by the admimistration or suppression of sex
hormones The logic of such an approach 1s based on the well documented
observations of sex differences in the incidence of cancer of sites addstional to
those oniginating it sex Iinked organs With few exceptions cancers common
to both sexes are almost always sigmficantly more frequent in the male It
was assumed therefore that removal of the major source of the dominant
sex hormone mght cause an alteration of these types of cancer Thus castra
tion has been carried out 10 a number of males particularly those with cancer
of the lung and gastrointestinal tract Thus far Little evidence has accumu
lated to venify the onginat assumptions It should be emphasized however
that the number of cases sub d to was rel ly small and

that this phase of the problem needs further 1nvestigation

ADRENALECTOMY
Prostatsc cancer —Huggins & Scott (101) adrenalectomued three patients
who had a relapse of prostatic cancer g 1t was rea d
that an dzl source of and: to p: cancer
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Since the original observations a large number of papers have appeared on
this subject providing an opportunity for a critical evaluation and the es
blish of the role of m the palliative treatment of advanced

prostatic cancer (47 73 to 90) The fundamental studies of the Gutmans (91
92) n establishing the relation of serum actd phosphatase to prostatic cancer
have provided an important tool for an evaluation of the effects of orchiec
tomy and of other treatment on the disease Furthermore serial determina
tions of the enzyme may be a valuable index of the subsequent course of the
prostatic cancer The foll g will 1 late and duce newer tdeas
on the more pertinent effects and role of castration 1z prostatic cancer

{a) Genera) and systemic effects Castration of patients with advanced
prostatic cancer will frequently result tn rapid and remarkable beneficial
changes Within a few days there may be complete relief of pamn and begin
ning rehabilitation of the patient Concomitant with these changes there
may be a significant early decline in the acid phosphatase if the imitial levels
are elevated Elevated titers of this enzyme are usually found only when the
disease has extended beyond the confines of the prostatic gland but 1nter
estingly enough the values under these circumstances may be withm normal
Limits The acid phosphatase levels are usually a clue to the biological ac
tivity of the tumor cells and 1t has been postulated that those lesions giving
rise to elevated values of the enzy me are most hikely to respond to castration
Failure of an el d serum acid pt h. to fall ts usually a bad prog
nostic sign and occurs 1n about 20 per cent of pattents (93) Serum alkalme
phosphatase levels are also above normal 1n most patients when osseous
metastases are present This 1s attributed to an increase in spontaneous
osteoblastic activity  Following a favorable response to castration the alka
line phosph: may rise p y signifying further osteoblastic re
sponse There 1s usually a descent to lower levels when osteoblastic actvity
declines This does not necessanly indicate reactivation of the disease but1s
freq ly an ind of the status of the disease following @
period of bone repair These alterations 1n acid and alkahne phosphatase are
often seen before clinical evidence of regression

(b) Objective effects Following the early effects in objective regression
of the primary tumor lymph node metastases relief of urinary obstructton
cessation of h and a f; bl p of osseous may
occur C d 1 with these b leffects there s usually weight gain
renewed vigor and an mncrease 1n the ery throcyte count Frequently these
patrents with advanced disease are able to return to normal activaties

(¢) Inaidence and duration of effect An imtial beneficial effect may be
obtained 1 up to 75 per cent 1 any adequate serics of patients with ad
vanced prostatic cancer Reactivation of the disease withint variable periods
1s the rule but most authors agree that Life expectancy 1s increased (82 &
86 90) Of importance 1s the fact that the pnmary tumor may often remaint

e metastases may reactnate or new lesions develop It1s not
sing The

quiescent w hil
uncommon to observe new metastatic lesions while others are regres:
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this Commuttee have been published (123 124) and another will appear
shortly These reports mclude the mndications and possible effects of andro
gens as well as d for and the ded
dosages of the various compounds employed 1n the treatment of advanced
breast cancer

Effects of estrogen therapy —(a) Objective The most obvious effects of
estrogens are on the soft tissue lesions of breast cancer :n which responses
occur with greater frequency and are better defined than those seen after
androgen therapy Ulcerations may heal and gross masses lymph node
pulmonary and hepatic may derably d hin extent In
some nstances the lestons become barely detectable Palpable masses fre
quently assume a fibrotic resilient character even without significant reduc
tion 1n size (43 to 46} Of especial significance 1s the fact that osseous lesions
1n postmenopausal women may calcify 1n essentially the same order of fre
quency as that seen with androgen therapy 1n women 1n any period of hife
(122 125) Estrogens may likewise exert a favorable effect on advanced
breast cancer 1n the male when employed etther as a pamary therapeutic
agent or if reactivation of the disease follows 1nitial response after orchiec
tomy (65)

() Systemic and general effect Systemic improvement usually accom
pantes the objective favorable effects The subjective and systemuc responses
are sinular to those seen with androgen therapy but do not occur as fre
quently or as rapidly However in contrast to androgens there 1s less dis

crepancy between the sub and D to estrogen ther
apy (122 123 124)

Est: are ly ind d 1n the of ad d primary
breast cancer and 1ts distant deposits 1n post | women

of the chronologic age of the :ndividual Recent data mdicate that the effects
of estrogen therapy are more nearly related to the menopausal status of the
wdividual (122) The large percentage of patients who derive benefit are at
least five years past the menopause or over 60 years of age Acceleration of
the disease may occur tn premenopausal women while in the recent meno
pausal group variable responses ranging from acceleration to renussions may
be observed With these imitations estrogens may favorably influence every
mamfestation of breast cancer

Bladder cancer —Estrogens have been tried as a method of therapy 1n
advanced bladder cancer on the thesss that the bladder and prostate gland
are of similar embryologic origin  Beneficial chinical improvement has been
noted 1n a few patients without obvious change 1n the cystoscopic appear
ance of the lesions (111 126) The most consistent effect has been a sympto
matic reduction of vesiclewrnitability and 1t ss clatmed that papillomata have
disappeared It has also been stated that low grade tumors show cytologic
changes identical with those seen 1n cancer of the prostate gland treated with
estrogenictherapy while the more anaplastic tumors do not show any change
These observations need further mvestigation
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would be removed with a possible favorable effect Two patients dred withn
a short period of time from adrenal insufficiency The third was mantamed
for over 100 days with supportive therapy There was little effect on the
carcainoma

EstrocENs

Prostatic cancer —The work of Huggins and his colleagues (67 to 70)
Herbst (102) Dean & Twombly (47b) and others also indicated that estro-
genic hormones might inhabit the effects of androgens on prostatic carcinoma
Chintcally and metabolically the effects are indistingmshable from those
obtamned by castration (93 103 to 107) A latent pertod belore responses are
noted 1s usually longer than that seen after castration but usually occurs
within a few weeks Neshit & Baum (96) have recently analyzed the collec
tive expertences of a number of chnics submitted to them in regard to the
relative effectiveness of orct y anda bination of these
two forms of treatment From these data they have concluded that

the present survey has demonstrated conclusively that patients with prostanic cancer
who respond favorably to castration and/or estrogen therapy live mere comfortably
and longer than patients not treated by these methods Patients who fail to show any
response to treatment have survival rates that are identical to those of persons m the

untreated control group
Five year control of prostatic cancer 1s most effectively obtained by the combmed
L

of orch and ylstilb 11n patients who are free from me
tastases When are present 15 1y more effective than
1 the b of diethylstilh and orch y does not ap-

pear to offer any advantage over orchtectomy alone i thus group of patients

The maximum benefit ts best achieved by the mstitution of treatment as soon a8
the diagnosis 15 established

There appears to be no ads antage of one form of therapy over the other #hen used
1n the treatment of refapse The symptomatic improvement that occurs i some (0
stances might well be due to improved nutrition and nursing care rather than a fe-
mission of carinogenic activity

Breast cancer —Although earlier studies suggested that estrogens might
be avolsed primanly in the causation and development of breast cancer
later experiments questioned the validity of this assumption (43 to 45 108
109) These latter data suggested that under some circumstances estrogens
might have an in} effect on an blished breast cancer Bence this
possbility was further explored and as a result 1t has now been established
that there 13 derabl bility in the resp: of breast cancer to
estrogens and that under certain circumstances there 1s retardation of
growth or even regression of the lesions Early reports on this latter aspekt
bv a number of 1nvestigators were followed by intensive studies sn this direc

110 to 122) The English observers were particularly active 1n this
y the estab

tion (
regard Toa great extent studiesin this country were mtiated b

shment of a Subcommntittee on Sterords and Cancer of the Therapeutsc
Trals Commuttee of the American Medical Association Seseral reports ©
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metastases and symptoms referable to this mamifestation of the disease
Osteolyt:c metastases from breast cancer calafy or appear to re ossify 1n
from one Aith to one fourth of the patients after androgen therapy tn women
of any age In some instances 23 the onginal lestons apparently improve
new progressive osteolytic lesions are noted Under other circumstances
rapid progression of eusting osseous fesions may occur especratly if the pa
tient 1s confined to bed Regresstons of soft tissue lesions are less obvious but
are seen more frequently i women 1n the premenopausal and recent meno
pausal eras than tn later life
() Systemic effects Symptomatic improvement consisting of pamn re

lLef increase 1n appetite and weight and rehabihitation s seen 1n 2 high
percentage of patients particularly those with osseous metastases There 13

considerable discrepancy between the sub and oby P
i any series of patients 1n that the former 1s very sigmficantly higher
Actually 1t 1s not unusual to observe d progression ot app ac

celeration of the disease 1n spite of excellent symptomatic relief Comaidental
with other beneficial effects there may be an improvement in an existing
anema secondary to bone marrow mvolvement Symptomatic improve
ment seen so frequently in pauents with advanced mammary cancer has
been attnbuted to the b of the and
(¢) Duration of effect The duration of favorable responses 1s vanable
but m the majonty of patients recrudescence of the signs and symptoms.
appears within 2 year A number of patients however have experienced a
steady striking benefit for several years In premenopausal women castra
tion 18 g lly more eff than and therapy o y due to
a more complete suppression of ovanan function Thus androgens may be
utilized as palliative agents for advanced breast cancer 11 women at any
stage of life The effectiveness however 1s variable and 1s dependent upon
the site of the lesions and to a hmited extent upon the age of the patient
Prostatic cancer —Huggins & Hodges in 1941 (69) adminsstered other
doses of androgens for short periods to three patients with metastatic pro
static cancer They found a nse in the serum acid phosphatase levels after
androgen injection and concluded that the cancer was activated Aub
Tibbetts & Nathanson 1t 1947 (152) reported on a patient who had received
large doses of foll ofa
prostatic carcipoma after an 1nitial by

I effect from

There was a marked increase n the acid phosphatase levels and an increase
m symptoms was seen after the admimistration of the androgen This study
was based on the premuse that the administration of androgens might sup
press the endogenous production of the similar hormones from the adrenal
gland or testes through mmhib of the | or other h of the
Fatwitary gland The patient appeared to improve after cessation of therapy

but could not be followed for a Jong pertod because he sustained a cerebral
1nyury which of the

with {;

Munger also ad
effects to several patients

4
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Other tumors ~—Three cases of chonoepithelioma one of the testicle and
two cases tn females with pulmoniry metastases have been reported to re
spond favorably to estrogen therapy (127 to 120) As noted above regarding
sex differences 1n certain cancers estrogen therapy has also been given to
males with cancers of the lung and gastromtestinal tract No definite effects
have been obtained to date

ANDROGENS

Breast cancer —Experiments 1n animals and observations 1a man implt
cating estrogens as pos 1ble causative factors tn the development and growth
of breast cancer led to studies of the effects of androgens on breast cancer in
mice and the human being Nathanson & Andervont (130) Lacassagne &
Raynaud (131) and others since have demonstrated that testosterone ad
mimstered under proper conditions will partially inhibt the appeatance of
mammary cancer 1n a highly susceptible strain of mice This presumably 18
brought about by a direct antagomsm to the estrogens or by inhibition of
pitwtary activity Androgens however have no effect on the tumor oncelt
develops 1n the mouse Early observations by Loeser (132) Ulrich (133) and
later Fels (134) indicated that androgens might have a favorable effect on
established breast cancer Although the number of cases was few and 1n some

there were frcating factors m this di
rection was indicated Farrow & Woodard (135) 1n short term expeniments
using moderate doses of one pr My noticed symp

tomatic tmprovement but no definite effect on the primary tumor ot the
various manifestations of breast cancer Actually 1n other instances the pa
tients appeared to fare badly In these cases the 1)l effects were ascribed to
hypercalcemia when osseous metastases were present Adair & Herrmann
using larger dosages over a longer period of time reported definte and ob
Jyective beneficial responses 1n 4 of 11 patients with advanced breast cancer
(136) Consequently 1n recent years a large number of observations have
been made on the effect of androgens on curable and advanced breast cancer
(137 to 148) Many of these studies were sponsored by the Subcommuttee o
Steroids and Cancer of the American Medical Association and are contained
n the reports referred to above Prudente has used androgens prophylactt
cally after radical mastectomy in an attempt to prevent recurrence and 1n
crease the survival rate (149 150) He reports increased survival rates im
patients with axillary lymph node involvement and thus far there are 80
comparable series reported which have been treated m this fashion Adasr
has tmplanted testosterone pellets at the time of radical mastectomy (n over
200 patients but the time interval 1s too short as yet for cntical anal;s\s
(151) Thus information on this point 1s hmited The effectiveness of ans n;l
gen therapy tn certain patients with advanced breast cancer 15 now we
established The effects are imuted both as to site of response and durzmzmt
Effects of androgen therapy —(a) Objective Androgens appear to be mcvs!
eff cacious in breast cancer in the production of favorable effects 1n 0s5e0U
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with an elevated acid phosphatase did not respond and 1n no instance was
there a beneficial effect noted 1n patients i whom the serum aaid phospha
tase level was within normal linuts at the onset of progesterone therapy It
has been theortzed that hibits the hormone or a
simular agent of the anterior prtuitary gland which presumably 1s responstble
for the production of androgens 1n the testes and the adrenal glands Thus
progesterone may suppress the di of and without
an adverse direct effect on the tumor 1tself Observations in our Jaboratory
are 1n essential agreement with this pomt of view

Types and dosage of hormone —This subject has been purposely av orded
Various estrogens androgens adrenal cortical compottnds pituitary tropre
hormones and alied compounds have been tested for an effect on neoplastic
diseases The optimum dosage and duration of the known effective com
pounds have not been determined conclustvely Newer compounds destgned
to tncorporate the desirable features without the sometimes deleterious and
undesirable stde effects of the original preparations are now the subject of
nigid testing Several reports have appeared suggesting that such prepara
tions may be potentially effective in the treatment of neoplastic disease
It 1s too early to venture an opinion on these compounds Itis hoped how
ever that studies 1n this direction will be continued and that more eflfective
steroids and allied compounds will be forthcoming 1n the control of neo
plastic diseases

CONCLUSION

Inrecent months a vast amount of work both clinical and experimental
has been done with ACTH and cortisone 1n order to determine 1if possible
therr effect on various diseases This article surveysclinical and experimental
observations of the effect of these drugs on neoplastic growth and mentions
certan conclusions which seem tentatively justified by present knowledge
Neither ACTH nor cortisone appear to exert any certamn influence on carct
noma or sarcoma per se They do not on the whole evoke benefictal re
sponses 10 and ytic leul 1In the lymphocytic series
of tumors they do not produce umformly predictable changes For example
e Hodghin s disease 10 which results are not outstandingly good certan pa
tients seem to derive real but temporary benefit from adrenocortical prepa
rations while others merely become afebnle and subjectively more com
fortable Lymphatic leukemta responds irregularly to admimstration of
ACTH and cortisone any ensuing improvement being temporary For cer
tain patients with multiple myeloma these drugs bring dramatic improve
ment while for others their effect 1s neghigtble From such facts it seems
suitable to conclude that ACTH and cortisone affect the organism as a whole
more than they inhibit tumor growth although they do appear to inhibit
normal growth They can therefore be classed as agents which affect the
environment of tumors more than the tumors themselves There 15 some
evidence that tumor growth 1s hibited but the il

of
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with prostatic cancer who had become refractory to estrogen therapy (153}
He postulated that and under these might prove bene
fReral stnce 1t was posssble that the persistent cancer ceffs devefoped i an
environment subject to estrogenec influence Recently Brendler ef of {154)
treated three cases with one i mod; 1y large dosesan
penods up ta three months Two of the patients had extensive secondary
mvolvement of bone both showed ewidence of considerable improvement
dunng the period of hormonal adminystration Bone pain was caasuderably
lessened 13 one of the two patients who had thus camplamt

Cancer of the female gemio} organs —Androgens have been used wn the

treatment of advanced cancer of the cervix endometnum and ovanes
bol

Same patients showed subjecure 1mp p bly from
effects of the hormone Exceptin a few cases tn which the effects appeared to
be equivocal there was no evid of an oby p (155 w0

158)

Other tumors -~Testosterone propionate has been used 1n the treatment
of a few cases of osteogensc sarcoraa of the osteolytic ty pe without any abvi
ous effect on the tumor stsel{ {61) Testosterone has also been used n pa
tients with other types of cancer but here too no objeetive effects could be
demonstrated although the patients in some instances had occasional relef
of pan and other favorahle general subjective responses This has been at
tributed to the metabohc effects of the hormone

PROGESTERONE

Cancer of the cervx and end: R ty of a number

of cases of cancer of the cervix following mtensive progesterone therapy have
been reported (159) These effects have occurred usually within one month
after the muation of treatment These abservattons are extremely mtersst
ing and should be an tmpetus for P has
also been tried sn cancer of the endometrium but to date n
orable effects have been recorded

Breast cancer —Attempts to influence breast cancer by progesterone have
been made on a small serres of cases (61 159 160) In a few patients there
was a of a benefitaal response ind Further trals with ths
hormone In a fesw there appeared to be an of the
disease after progesterone admintstration

Prostatic cancer —The use of progesterone i prostatic cancer appears
promusing Gutsesrez seported that renewed regression with shraking and
softening of the prostate gland may be achteved by the administration of
progesterone even after reactivation of the disease follawing transitory lmt
p with or est therapy (98) Trunnell ef ol revof'
sumslar results in untreated patsents and thase who refapsed after itia
therapy with estrogens or castration {161 162) Of the paueats rcspondmﬂl
all had an elevated serum acad phosphatase which decreased to consm:!
fower levels at about the third week of therapy However other patien

3
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the effect :ndicates that further work 15 needed to elucidate the reaction

There1s now indisputable evidence that the course and character of some
cancers may be retarded by the admimistration or deprivation of sex hor
mones Hormones have the greatest value when the disease 15 beyond the
control of blished p es As further expl 1t be
comes progressively more obvious that so far endocrine therapy singularly
affects only certain groups of tumors This implies a unigue spectfiity which
15 related to the intrinsic charactenistic of the particular cells influeaced
rather than an effect on neoplastic growth in general
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DISEASES OF BONES AND JOINTS

By Wirriax C Rhuzert
Stanford Untoersity School of Medscine San Francisco Califorma

In preparation of a review of diseases of bones and jomnts the reviewer
must necessarity limit himself in some manner so that the contnbution of the
review will be farrly complete 1n the portions of the field which are reviewed
Accordingly this review will cover only the subjects of rheumatord arthnitis
and gout !

RHEUMATOID ARTHRITIS

In the past several years the number of articles appearing on the various
aspects of rheumatord arthritis 1s huge and the subject matter often repe
titious Aside from the hormonal studies begun by Heoch and his group
on the use of cortisone and adrenocorticotropic hormone (ACTH) 1n the
alteration of the rheumatic and other collagen diseases little has been done
but to accumulate a host of negative results Several new laboratory meth
ods have been used but 1n final summary they have not contributed much
to the picture except to increase the confusion There 1s no stngle chinical
laberatory test which can with certamt) dlagnose rheumatord arthnitrs
The host of lable tests ble a U ! and histo
logical jungle through which the clintcian must forge his way toward diag
nosts of an individual case

Laboratory and chimcal aspects —Sokoloff et al (1) studied the techmque
of muscle bwpsy n 202 cases of rheumatod arthntis and other rtheumatic
diseases 1ncl fever d ve joint disease gout and
nfectious arthnitis as well as in healthy individuals They described infiltra
tions of lymphocytes in small nodules 1n the muscles of 56 per cent of the
patients with rheumatord arthnitts but such lestons were also present in 3
of 13 healthy volunteers 4 of 10 with anhylosing spondylitis 7 of 21 with
rheumatic fever 3 of 10 with jomnt tuberculosis and 4 of 19 with osteo
arthnitis 3 of 8 with gout 4 of 6 with subacute bacterial endocarditis and
8 of 38 with a nuscellaneous group of diseases Among 145 patrents with
nonrheumatoid diseases and among normals the meidence was 25 per cent
They concluded that the use of muscle biopsy was of little diagnostic value
m rheumatod arthnitis

Collins et al (2) di d the fi of pathol 1 tests 1n rtheuma
tord disease Reviewing the work ol' his group and others he found that a
hugheell count 1n joint fluid 1€ 20 000 cells percu mm and over differentt
ated rheumatoid arthritis from osteoarthrtis where the average count was
2000 cells percu mm The presence of blood pigment n the joint fluid was
charactenstic of traumatic effuston They felt that a positive diagnosis of

* Thus review covers the years 1949 and 1950 wath mclusion of significant contry
butions of the recent past when necessary for emphasis
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normal hnuts Wood y & Wilsen (6) d bed a method for

plasma viscosity and felt that the study of the plasma viscosity gave a more
accurate figure than the ESR for estimating the activity of rheumatord
arthntss They noted

proteins may be broadly divided nto two classes fibnllar and globular These are
named according to whether the molecule exists as a long chain albeit with foldings
and side groups or whether 1t has a more or less sphencal form It 1s considered that
the former type presents greater frictional contacts i solution and that it therefore
leads to mcreased viscosity It 1s thus easy to understand how a qualitative change
n plasma proteins brought about by disease processes could 1nfluence viscosity

Desmarats ef al (7) showed that among 56 cases of typical idiopathic
rheumatoid arthritis 34 (60 7 per cent) showed round cell foct and thickening
of the walls of the blood vessels These changes appeared to be present both
1n active cases and 1n those which appeared to be burned out Among
those cases of less than six months duration no ty pical theumatod changes
were found In those examuned within three years seven years and from
eight years onward the chances of finding the lestons appeared to be 47 per
cent 60 per cent and 82 per cent respectively Seventeen of the 34 positive
cases showed positive pathologreal findings elsewhere 1n the synovia skin
or subcutaneous nodules and four cases with negative muscle biopstes
showed typical histological change in other mesodermal tissue OF four cases
of rheumatoid arthritis with psoriasis only one gave a positive muscle
biopsy Among 17 eases of ankylosing spondylitis all bropsies were negative
The muscle biopsies of 15 nonrheumatic controls were also negative

Wallrs (8) studied the serum protems in rheumatord arthntis His
electrophoretic analysis of samples from four patients showed that there
Wwas an mcrease in the alpha (inflammatory) and the gamma (antibody
response) components chiefly the Jatter Three of the four patients showed
aT notp ly reported 1n rh d arthniis serum Exam
mation of samples from 10 patients utilizing rabbit antihuman v globukn
serum showed greatly increased ¥ globulin values which averaged more than
twice the normal content of this when d by
cal methods He felt that his data indicated that hyperglobulinemsa of active
theumatoid arthritis 1s the result of the combined effect of nflammation
tissue destruction and smmunization the latter being the major contributor
m all but the early stages of the disease He felt that the hypenmmunity
of severe rheumatoid arthritis 1s due to an antigen which 1s not necessanly of
infectious origia but which could be denved from the patient s own tissues
and that the antibodies serve no useful purpose moreover for the sake of
this excessive antibody production the patient apparently sacrifices his
plasma albumin his hemoglobin and his general tissue nutnition

Lush e al (9} discussed the total and differential protein levels of the
blood and cerebrospinal fluid 1n rheumatoid arthritis In their study they
did not find 1t possible to correlate the results with clinical findings and 1t
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rheumatoid arthntis could be made on synovial biopsy 1f the following five
features were present () hyperplasia of the synovial membrane and vill
() hyperplasia of liming cells () massive lymphocyte or plasma cell infiltra
tion with focal collections (d) inflammatory hyperemua and edema and
(¢) absence of other specific histol 1 features In di the use of
plasma viscosity (relative to water) n rheumatic diseases in 365 observations
on 286 consecutive patients with rheumatoid arthriis they reported that 41
were within the normal range as compared with 38 out of 40 healthy persons
The ery throcyte sedimentation rate (ESR) 1n the same cases was within the
normal range 1n 34 cases as compared with 39 out of 40 contrals They con
cluded that the ESR and the plasma viscosity showed two different aspects
of plasma abnormality the sed rate beng 1nfl d matnly by
fibnogen and the viscosity mamly by globulin Among patrents with anky
losing spondylitis only 3 out of 34 patients showed values within the norma
range but with a high ESR the reverse was seen 1n one mstance only
Among therr cases with osteoarthritts 24 of 42 with osteoarthritis had a
raised ESR and 22 of 42 showed 2 raised viscosity Among those with
fibrositis only 1 of 32 showed increased viscosity and they concluded that
plasma viscosity determinations were important aids but were supplemen
tary to and did not replace the value of the determmations of the ESR
Plasma viscosity in the rheumatic diseases was also studied by Cowan &
Harkness (3) who Tuded that 1t d with prog disease 10
th d arthnts and d d with 1mp t The ncrease was
roughly proportional to the severity of the disease process In asteoarthrites
on the other hand the plasma viscosity values tended toward normal Ths
seemed to indicate that osteoarthritis was more of a local disorder which
produced little or no systemic reaction Patients wath fibrosttis and myositis
presented normal viscosity values Lawrence (4) described a method for
studying the viscostty of the plasma He felt that the results of his study
ndicated that the changes in disease depend more on the stage of the disease
than the nature of the process His method makes possible the determnatio?
of differential plasma viscosity A comparison of the differential plasma
viscosity with the ESR and with simple plasma viscosity indicated that the
first was a more sensitive indicator of pathological plasma protein change
than esther of the other two and that the ESR s the least reliable
Houston (5) studied the plasma wiscosity in pulmonary tuberculosis
and rheumatic diseases His studres showed that among 289 patients with
pulmonary tuberculosts plasma viscosity increased with a spread of the
disease In more than 750 tests on rheumatic disease 1t was found that 12
every case 1n which plasma viscosity was raised to-an abnormal level an
underlying organic cause was found In rheumatic fever the viscosity 18
creased as the disease progressed and decreased during recovery In rheuma
tord arthntis however the increased viscosity was roughly i proportion ]m
the seventy of the pathological processes and to the systemc reaction h:
nonarticular rheumatism (fibrosiis) the viscosity values rematned withs
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the specific agglutination of sheep cells did not show a stmular effect on the
specific hemoly sis of the cells
Pile and co workers (11} also showed the interesting fact that the
rheumatoid arthritis serum not only agglutinated sheep cells sensitized
with rabbt ant: sheep cell serum but also agglutinated sheep cells sensitized
with rabbit ant: goat cell serum and with rabbit anti guinea pig Lidney
serum Sheep cells sensitized with the serum from patients with infectious
mononutleosis and normal persons were agglutinated to about the same
degree as unsensitized cells Adsorption of agglutimns for autoclaved group
A streptococat from rheumatord arthnitis serum did not affect the titer of
the serum for sensttized sheep cells It appeared that the property of amplt
fying specific agglutination was present to some extent mn many human and
antmal sera and that the marked activity of serum 1o rheumatord arthritis
may have simply represented an increase of this normat property
Brown et al (12) found that the sheep er) throcyte agglutination test was
positive 1n 55 per cent of 62 patients with rheumatord arthntis and 1n 30
per cent of 20 patients with inactive rheumataid arthritis They found a
close but not exact i} with Sir 1 titers The inct
dence of elevated differential titers increased as the duration of the disease
increased There was no correlation 1n the presence of a high titer and sub
cutaneous nodules In the nonrheumatord control group of 83 sera only one
had a differential titer of 16 All others were below that value Rose Ragan
et al (13) i ther imtal study of this phenomenon noted that the high
differentral titers were found to occur almost solely 1 serum of patients
suffering from active rheumatod arthritis These workers were responsible
for the first observation of this phenomenon
Sulkin (14) has studied the speaificity of the reaction and found that in
cases of mild severity the test was of little diagnostic value and that asin
the work of others the tests seemed to reflect the clinical severity of the
disease Their figures showed that sera from 88 individuals with a vanety
of other conditions and from 18 normals showed titers of less than 16 whereas
when serum from 42 individ with rh d arthntis were
examuned serum from 17 of these showed differential agglutination titers
of 16 or greater In 24 active cases of muld and moderate severity and 1n one
Iractive case of long duration a differential agglutination titer of less than
16 was obtained Svartz (15) noted that the use of ACTH was not effective
in reducing the agglutinating factor against sensitized sheep cells 1n cases
of rheumatoid arthritis She also noted that a raw extract prepared from
suprarenal capsules of guinea pigs and other antmals checked the agglutina
tion reaction unlike the situation where kidney extract was used
Gramweer (16) studied the prothrombin time in rheumatod arthritis
among 15 patients treated for one year with therapeutic doses of gold
:::i::-;s: &:d :;x:e ll;er extract Among these patients there was fio
hopease prothrombin time Wallraff (17) studied the tyrosine excre
eumatoid arthritics and normals and noted that tyrosine which 1s
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was concluded that the estimation of the cerebrospnal fluid protein 1s of
no chnical importance The serum globulin and the globulin/albumin ratie
have been found to be significantly increased They found that the mean
total cerebrospinal flud protein levels 1n both sexes were similar and above
the normal mean The mean cerebrospinal flud globulin was rassed 1n both
sexes but to a sigmificant degree only 1n the male The mean cerebrospinal
flud albumm was normal 1n the male and significantly raised 1n the female
The authors felt that one possible explanation for the protemn changes
could be that there was some degree of liver dysfunction or that the possible
source of excess globulin was from Iy mphocvtes and was an antibody re
sponse to an unknown causative antigen

Swanson (10} discussed the value of repeated collordal gold tests {serum)
1n rheumatord arthritts and concluded that there were three ty pes of results
obtamed (a) those always positive (b) those always negative and (¢) those
which were sometimes one and sometimes the other and that a single
colloidal gold determination was of no value 1n assessing the chmcal activity
of the disease Repeated tests were of value m estimating the progress and
prognosts Generally speakmg results tendmng to become less posttive 1adt
cated a good prog R dly strong tests tnd d a bad prog
and those which were positrve and sometimes negative probably ndteated
a still undecided outcome The disease had to be of at least six months
duration before the tests became positive They found na retation betweer
the results of the tests and the age or sex of the patients the degree of
arthritic change or of gold therapy given There was no relation between
the results of the collordal gold test and the blood sedimentatton rate The
explanation was offered that when persistently negative resuits were seen
1n chinically active cases the reactron was heing mashed by one or more bf
the other protein fractions which were also elevated

There have been several studies of the differential sheep cell agglutin2
tion test 1n rheumatord arthritis Pike ef af (11) studied the factors affecting
the agglutination of sensitized sheep erythrocytes i rheumatoid arthnitis
serum and they described a method for demonstrating the effect of serur[l:
from arthntis patients on the agglutmation of sheep erythrocytes by sma
amounts of rabbit ant: sheep cell serum and the influence of certam"fac’wr!
1n the reaction The degree of ppeared to be dep ‘7;‘
the concentration of antt sheep cell anttbody which should be standardize:
for the test on a basis of 1ts agglutinating rather than 1ts hemoly tic mpaﬂ'){
The property of rheumatoid arthritis serum affecting the agzluﬂﬂa""“h"
sensitized sheep cells was found to be stable on storage for several mcn; :
‘The capacity of rheumatoid arthritis serum to 1nfluence the agglumab}:l y
of sensitized erythrocy tes was found to be unrelated to 1ts content ul; Eﬂ:
cell agglutimns Removal or absorption of such agglutmins failed to ¢! 3:;
the titer of the serum for sensitized cells Extraction of the ar(hnt}l,s Sel'n”
with hipotd solvents failed to destroy its capaaity to agglutinate the ::std
tized sheep cells The rheumatord arthnitis serum which markedly incr
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the specific agglutination of sheep cells did not show a similar effect on the
speaific hemolysis of the cells
Pike and co workers {11) also showed the interesting fact that the
theumatoid arthntis serum not only agglutinated sheep cells sensitized
with rabbit ant1 sheep cell serum but also aggl ted sheep cells
with rabbit ant: goat cell serum and with rabbit anti guinea pig hidney
serum Sheep cells sensitized with the serum from patients with infectious
mananucleosts and normal persons were agglutinated to about the same
degree as unsensitized cells Adsorption of agglutinins for autoclaved group
A streptococet from rheumatord arthrites serum did not affect the titer of
the serum for sensitized sheep cells 1t appeared that the property of amplt
fying specific agglutination was present to some extent in many human and
animal sera and that the marked activity of serum in rheumatoid arthnitis
may have simply represented an increase of this normal property
Brown et al (12) found that the sheep ery throcyte agglutination test was
postive 1n S5 per cent of 62 patients with rheumatord arthnitis and i 30
per cent of 20 patients with 1nactive rheumatord arthntis They found 2
close but not exact 1 with 1 uters The mes
dence of elevated differential titers increased as the duration of the disease
increzsed There was no correlation in the presence of a high tster and sub
cutaneous nodules In the nonrheumatoid control group of 83 sera only one
had a differential titer of 16 All others were below that value Rose Ragan
et al (13) 1n their imual study of this phenomenon noted that the high
differential titers were found to occur almost solely 1n serum of patients
suffering from active theumatod arthatis These workers were responsible
for the first observation of this phenomenon
Sulkin (14) has studied the specificity of the reaction and found that 1n
cases of mild seventy the test was of ittle diagnostic value and that asn
the work of others the tests seemed to reflect the climical severity of the
disease Their figures showed that sera from 88 individuals with a varety
of other conditions and from 18 normals showed titers of less than 16 whereas
when serum from 42 indrviduals with d arthritis were
examuned serum from 17 of these showed differential agglutination titers
of 16 or greater In 24 active cases of mild and moderate severity and 1n one
wattive case of long duration a differential agglutination titer of less than
16 was obtained Svartz (15) noted that the use of ACTH was not effective
in reducing the agglutinating factor against sensitized sheep cells 1n cases
of theumatoid arthritis She also noted that a raw extract prepared from
suprarenal capsules of guinea pigs and other animals checked the aggluthna
tiont reaction unhke the sitration where kidney extract was used
Gramrer (16) studied the prothrombin time 1n rheumatord arthritis
among 15 patients treated for one year with therapeutic doses of gold
::;:5:::0‘5: t;nd crude liver extract Among these patients there was no
¢ prothrombin hme Wallraff (17) studied the tyrosine excre
o i rheumatoid arthrtics and normals and noted that tyrosine which 15
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bound so as to be microbiologically unavailable without hydrolysts 15 ele
vated in the rheumatoid arthritic urine They concluded that the difference
may be due to differences i assimilation of pratein or to a metabolic ab
normality

Darley (18) constdered the data from 74 patrents 1n whom the diagnosis
of chronc brucellosis was probable Among those patients the most frequent
symptoms encountered were fatigue muscle and joint aches and pains non

headache digestive ! and low grade fever The absence

of physical abnormalities was conspicuous in this group The madence of
positive agglutination reactions was significantly high but the author felt
that after a criical study every possible explanation for symptoms must
carefufly be considered before the diagnosis of chronie brucellosis 1s justt
fiable This work 1s worthy of note i view of the frequency with which
brucellosis 1s falsely attributed to be the cause of rheumatoid arthritis

Rimungton (19) reviewed the studies of synovial flnd muan noted tts
physical and ch 1 and h d that its
appears to be mfluenced by hormonal changes It 1s possible that the loss
of elasticity of the subcutaneous tissue among the older age groups hasa
relattonship with the diminution of the quantity of mucin

Morrison (20) d d the neur lar sy stem 1n rt d arthny
t1s 1n regard to electr hic and histol observations Therr con
clusion was that the direct involvement of the neuromuscular system by the
disease process seemed highly likely and might explain the neurologic signs
and symptoms so promnent in the disease including muscle weakness and
atrophy In 26 out of 31 cases lesions were found 1n the peripheral nerves
and 1n 8 of 14 cases lesions were found 1n muscles similar to those observed
n other studies The presence of mvoluntary skeletal muscle actrvity #2s
noted 1n 50 per cent of 34 patients with rheumatoid arthritis A similar
pattern was observed 1n patients with anterior poliomyelitis peripheral
nerve injurtes infective polyneuritts and spinal cord lestons This spontane
ous skeletal muscle activity may be explainable on the basis of pathologic
lesions of the lower motor neuron

Wallis (21) noted that 1t 1s possible that rheumatoid arthritis results
from over stimplation of the constrictors of the peripheral arterioles to the
extent that they enter a state not of exhaustion and relaxatton but of dumin

1shed responsiveness and increased fatigability He felt that tissue fixed
bodies mught bute to fatigability by offening
hecated

resistance to the action of vasoconstrictor muscle He also hypot
that and bilicy mught lead to a metd
bolic derangement 1n the synowial cells with the breahdown of protoplasm
into a chemical rratant the molecules of which are too large to enter !ll;e
capillaries and therefore 1n the abrs:lnce of papillary lymphatics cannot be

rsed by the local application of heat
dlspf:osenb:;g et al (22) studred the findings at necropsy of the hearts :JI
s with rheumatoid arthritts One hundred fourteen patients wil

patient:



BONES AND JOINTS 373

rheumatord arthnitis of the peripheral joints and 33 having rheumatord
spondylitis were examined 1n detail to determune the incidence of major
and munor cardiac abnormalities Similar studtes were conducted concur
rently on 100 nonarthnitic persons most of whom were well and a few of
whom were undergoing treatment for injuries Auscultatory roentgeno
graphic sphy and el d hic studies of these two
groups of patients disclosed that the d of rt heart disease
judged on chnical evidence 1n the arthntic groups was not significantly
higher than the mncidence of this condition among controls This pointed
out the iff 1n the mod of the of rh
heart disease m the hving and dead patients with rheumatoid arthritis
Schwartz & Stembrocker (23) attempted without success the production
of rheumatic subcutaneous nodules 1n 39 patients with rheumatord arthritis
1 18 patients with rheumatie fever and in 15 normal controls by injection
of whole blood over the olecranon and applying friction to the injected
area by injecting a solution of trypsin over the olecranon and by ijecting
ot fluid from a patient with active rheumatoid arthritis over the olecranon
and applying friction
Lucches: (24) studied the significance of subcutaneous nodules in rheuma
toud arthnitis and found that their presence does not indicate an unfavorable
outlook cardiac 1nvolvement or enhanced activity or intensity of the
disease and that their presence constituted no obstacle to treatment This
1810 contradistinction to the prognostic importance of subcutaneous nodules
m rheumatic fever where their presence usually indicated a more grave
prognosis Kersley ¢f al (25) m « comprehensive study of the rheumatic
nodule reported on nodule exanunation from 27 cases as a result of which the
nodules were classified mto five main groups (e) Two cases of gout showed
nodules and 1n one of these n addition to uric acid 1n the nodules cholesterol
was demonstrated (5) Exght cases were typical rheumatord arthritis Among
these two had some symptoms of hypothyroidism the excised nodules
contained cholesterol deposits both intra and extracellular and foam
cells were seen 1n some fields Nodules from three cases of aty pical rheuma
tord arthntis with features suggestive of gout were shown to have the
structure of rheumatord arthnitis nodules In one pattent who had had
rheumatoid arthnitis actively but had no active signs of the disease the
exaised nodules showed the typical rheumatotd changes (¢) There was a
case of rheumatic fever m which a nodule was excised and showed the
changes typical of that condition (d) Four cases were of fibrosttis In these
three of the cases showed the structure of lipomata but the fourth showed
some areas of lymphocytic 1nfiltration suggestive of the lestons which are
;:)und in the muscle nerve and jomt tissues 1 rheumatord arthmtis (e)
our cases were descnibed as fibrous nodules on the fingers and hands but
with no clinical or pathological stgns of rheumatic disease
rhefx:l;::nan (:6) discussed fibrofatty tissue and its relation to certain
¢ syndromes He cautioned against terming pathological changes
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bound 50 as to be mcrobologically unavailable without hydralysis 15 ele
vated 1n the rheumatod arthritic urine They concluded that the difference
may be due to differences m assimilation of proten or to a metaboli¢ ab
normality

Darley (18) considered the data from 74 patients 1n whom the dragnoss
of chronic brucellosis was probable Among those patients the most frequent
83 mptoms encountered were fatigue muscle and joint aches and pains non
rugramous headache digesttve complaints and low grade fever The absence
of physical abnormalities was conspicuous tn this group The tncidence of
posttive aggl; was ficantly hugh but the author felt
that after a critical study every possible explanation for svmptoms must
carefully be considered before the diagnosis of chronic bructllosss 18 justt
fiable This work 1s worthy of note 1n view of the frequency with which
brucellosis 1s falsely attributed to be the cause of rheumatoid arthntis

Rimngton (19) reviewed the studies of synovial find mucin noted its
physical and ch 1 ch and n d that 1ts abund
appears to be influenced by hormonal changes It 1s possible that the foss
of elastiaty of the subcutaneous tissue among the older age groups has 3

hip with the d of the quantity of mucin
3¢ {20) d d the tar system in rh d arthny
tis 10 regard to electromy phic and histol observations Their con

clusion was that the direct involvement of the neuromuscular system by the
disease process seemed highly likely and might explain the neurologic s1gas
and symptoms so pronunent sn the disease including muscle weakness and
atrophy En 26 out of 31 cases lesions were found tn the peripheral nerves
and tn 8 of 14 cases lesions were found 1n muscles sinlar to those obsersed
1n other studies The presence of 1nvoluntary skeletal muscle activity »a$
noted 1n 50 per cent of 34 patients with rheumatod arthntis A stmilar
pattern was observed in patients with antenor poliomyelitis pcrlphﬂ“‘
nerve injuries 1nfective palyneuritis and spinal cord lestons ‘This spontan®
ous skeletal muscle activity may be explamable on the basts of patholopc
lestons of the lower motor neuron

Wallis (21) noted that 1t 1s possible that rheumatod arthrits results
from over stimulation of the constrictors of the penpheral arterioles to the
cxtent that they enter a state not of exhauston and relaxation butof dimud
1shed resp ness and d f: bility He felt that tissue fixed
antibodies mught contribute to vasoconstector fatigability by oflenng
resistance to the action of vasoconstnictor muscle He also hy pothecated
that tor son and f: bility might lead to a metd
bolic derangement 1n the synovial cells with the breakdown of protoplas™
into a chemical srritant the molecules of which are too large to enter the
1es and therelore 1n the absence of papillary 1y mphatics canmiot be
persed by the local appl of heat

Posenberg e al (22) studied the findings at necropsy of the be
patients with rheumatod arthritis One hundred fourteen patients wit)

capillari

arts of
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frequently they were 1n relation to a blood vessel In the myelin sheaths
of axons pathological changes showed Such changes were also seen in the
group chseases including der Tupus eryth and rheu
matic fever

Lush ¢ af (28) reported a case of rheumatord arthribis and amylod
disease They pomnted out that amylord ussue hke muan 152 glycoprotetn
and 1t may be that this relationship 1s warthy of further mvestigation since
there 15 some evidence that mucolysis occurs in the joints in cheumatod
arthnitis The meidence of amyloidosts in connection with rheumatic disease
has not been studied adequately hersley (29) reported the spontaneous
rupture of muscle as the complication of rheumatoid arthnitis This rupture
was unassociated with any sudden strain or unaccustomed evercise and was
thought to be secondary to rtheumatoid changes

Davidson (30} discussed the question of focal infection 1n rheumatord
atthritis using 100 cases of rheumatord arthritis and 100 surtably selected
controls Actual or potential foer were found n 44 per cent of cases of
rheumatoid arthritis and 1n 43 per cent of controls Eight patients in the
rheumatoid group had a history of inf 1n the upper y tract
within three months of the onset of arthntis No sigmficant snformation
was obtatned from study of the matenial expressed from tonsillar crypts nor
from bacterological exammation of the tonsils and pharynx which was of
value mn differentiating cases of arthritis from the controls Davidson felt on
the basis of his examunation that infections of the ear nose and throat did
not play an important part 1 the etiology of the disease He drd not discuss
the possibihty that in rheumatoid arthritis an altered reactivity to common
pathogenic orgamisms 1n the mfected foct mught be of unportance Appar
ently this whole question deserves reinvestigation regarding both the 1nct
dence of 1nfected foc and the degree of reactivity of the rheumatord and
control groups to various pathogens 1solated from such foer

Etwologcal concepts —Wallis (31) advanced a theory of the pathogenesis
of rtheumatoid arthritts 1n which he states that two prerequisites for the de
velopment of rheumatord arthriuis are to be eligible to acquire this dis
ease a person must be endowed with a potenyially high superficial periph
eral vascular tone and to become mvolved i the disease process the tis
sue must be engaged 1n a high level of hyalurome acid production  Fur
ther he proposed that jaundice and cortisone ameliorate the symptoms
of theumatend arthntis through a decaletfying surface action upon the imi
tant substance Haydu & Wolfson (32) noted that rheumatoid arthrtics
had a d hed glucose tol as pared with chronic patients
under the same conditions Further the rheumatord patients did not show
the same decrease in sugar tolerance when treated with msulin and glucose
as dud other chronic nonrh subjects Rh d patients d
glucose tolerance when treated with mnsulin and df sodium lactate for five
weeks They showed a decrease 1n glucose tolerance when treated with

nsuhin and ettnic acd of simular magnitude with those of nonarthritics
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1n fat as being caused by arthritis He emphasized that in certain snstances
the fat hermates through fibrous tissue anto adjoming layers and can be
extremely pamful He emphasized the importance of surgical removal of
wreducible fat herniae and to a simufar extent removal of localized areas
of painful tissue in severe cases of pannicuhitis
Bauer & Clark (27) reviewing the systemic mamfestations of theumatoid
arthnitis emphastzed that rheumatord arthntis 1s a systemuc disease and
not solely a disease of joints In reviewing their anatomical matenal they
gave the following statistics Shin lesions were present and resembled a
variety of dermatological conditions Psoriasis was present 1 27 pef cent
of the first 300 patients studied Altered pigmentation erythemas and
purpuras wete observed less frequently but erythemas and purpuras were
seen duning exacerbation Subceutaneous nodules were present 1 approxi
mately 15 per cent and in most cases these could be distinguished from the
t nodules of rh fever on histol \ on the
bass of the marked proliferation and degeneration of the conmective tissse
generally pred g m the rh d nodule Intis was the most
common ocufar lesion associated with rheumatord arthritis and the sde':ﬂl
nodule (scl 1 { ) although inf was seen
On histological exanunation 1t had the same appearance as the subcutaneous
nodule Among 45 cases where necropsies were possible extenstve athero-
<clerosts of the aorta and the coronary arteries together with degenerative
changes 1n the myocarditm was the common finding Pericarditis was
present 1n 44 per cent but 1n only 50 per cent was 1t assocated with mye[
cardial infarction or alteration suggesting rheumatic fever There was focal
myocarditis without definite histol 1 evid of th carditis 1t
15 per cent Twenty per cent had ome degree of valvulitis whuch had re-
sulted in mutral stenosts in 14 per cent In only one of these could 2 definte
diagnosts of rheumatic heart disease be made An umdentified aortetis %23
observed 1n three cases Inone there was an associated aortitis with pannus
formation Two hearts showed pericardial nodules resembling tistolagreally

the sut nodules Infl v foc1 were d blen tem‘l;mﬂif
bursae and muscle Alterations of skeletal muscle were found i 50 pe; fna
of cases These al of coll of lymphocy tes plas

cells and occasionally epitheliond cells Jocated 1n both the persmysiua aﬂoli
the endomysium varied from definite nodular forms to smatl collecbo;sc

1ymphocytes and plasma cells usually sa relation to a blood vessel lho
Jesions were also seen 1n dermatomvo 1tis lupus ety thematosus and scler >
derma Fxamination of the central nervous system in 44 patients showed :e
specific lesions of the brain or cord Alterations attnbutable to aging “:mt
however more common 1n the arthritics than the control group of th; sl N
age parncularly 1 the lateral projections of the antenor horn InIZ :"!
cases examned 1nflammatory reactions were found i the penpheral # o
chiefly 1n the nerve sheath in the perineyrium They were similar ml:w”d
ance and cellular composition to those seen in the skeletal musc
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r d arthrtic cond; He d that the mactivation of tryp
sin by 2 low oxtdation reduction potential or the reducing capacity of digest
muxtures indicated an association of these results with such substances as
cystemne 1n chrontc rheumatic disorders and becomes allted with such thera
peutic methods blocking the disulfhy dry groups of enzymes by heavy metals

Kalbak (40) noted that the il of hemolytic sti
(group A} 1n serum from patrents with rheumatoid arthritis was positive 1n
about 80 per cent of 241 patients whereas among 900 control patients 1t
was positive 1n only a very low percentage Gibson & Shiers (41) reported a
control series of Cooke Arneth polynuclear counts 10 rheumatod arthnius
and noted that there was no difference between the polynuclear counts of
rheumatord arthntis patients and normals and that there was no correlation
of difference with age sex erythrocyte sedimentation rate climical severity
and the duration of the disease They felt that this negative result gave no
support to the view that rheumatord arthrits ss the result of microorganismal
infection On the other hand Bom (42) discussed the fall in serum sron and
rise tn serum copper level occurring 101 mfections He noted that serum iron
levels were aftered 1n patients with rheumatoid arthritis and he considered
such al to be ind; of an infect: m the etiology
of the disease The antistreptolysin titer was elevated 1n 23 per cent of the
patients with rheumatoid arthritis Sixty five per cent of the cases showed
positive agglutination for Group A streptococct the result being negative
1n all cases of Jong (10 to 20 years) duration Bywaters (43) reported on 2
vanant of rh d arthntis c by recurrent digital pad
nodules and palmar fascutis closely lind: rhi
He reported three cases which were charactenzed by digital pad nodules
transtent palmar contractures and transtent articular swellings Blops)
material showed the nodules to be th d 1 type
changes m the juxta articular bone were seen atypical in one case and
tdentical with rheumatord arthritis in the others This entity 1s evidently
quite rare and the author compared and contrasted these cases to pahn
drome rh gout and rt d arthntis and concluded that they
most nearly bled palindromic rh although prgeon holing
of sick men and women 1s a necessity to the chmician and his daily craft
but a hindrance 1n his pursust of the truth

Juvenile rheumatord arthrstis —Pickard (44) discussed the status of
rheumatord arthrites 1n children ustng the records of 200 children suffering
from this disease Essentially he agreed with the idea that rheumatoid
arthnts n children 1s self hnuted and he showed that prognostically the
results were poorest 1n those showing mvolvement of the elbows carpal
Jomnts and wrsts and were relatively good 1 those i which the ankles and
knees were involved Amylord degeneration of the liver and spleen was
desctibed  Evadence of cardiac disease was present n the severe cases A
persistent monoarticular form of rheumatod arthnitis in cluldren 1s some
times difficult to distinguish from tuberculosis Lockie & Norcross (45)
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similarly treated The fasting levels of blood glucose exhibrted the same
type of response as did the glucose tolerance curves The authors felt that
in rheumatoid arthritis one 1s confronted with a great increase i enzymatic
avidity and with an dant disor of the ad hosph:
(ATP) energy donor system and that the deficiency of the ATP systemm
rheumatod arthritis 1s due to ‘ an increased enzymatic activity a contimu
ous increased effort

Dickson (33) indicated that more emphasis should be gtven to the study
of altered phystology rather than altered pathology in the study of rheumatic
disease He felt that among the many causes assigned to rheumatond arthr
tis fatigue was common to all of them Martin e ol (34) noted that patients
with rheumatoid arthritis were often ntolerant to cold because of incom

petent Tictor D and that dilatation from heat was
slow Hench (35) d d the 1 bility of rh tic disease
Preg promotesar nrh d arthritis 1n a high percentage

F
of cases although the application of ferale hormones did not result in the
same forturtous circumstance Transfusions of blood from pregnant women
however were followed by rapid improvement 1n the general condition
of the patient These results have been characterized as satisfactory
rather than dramatic  Jaundice both spontaneous and induced by 3
variety of measures was observed to promote a measure of 1mprovement
m the rheumatoid arthrtts as long as it was present He pointed out that
gold therapy would only bring about striking remissions 1n 10 to 15 per ceat
of cases whereas jaundice or pregnancy would be followed by remssion of
the articular symptoms 1n 60 to 90 per cent of the cases

Parr discussed hand patterns in rheumatoid arthritis (36) 1n which ke
Iisted 15 types of hands commonly seen 1n diagnosis of rheymatoid arthntis
and related the hand patterns to changes in ESR and to therapy He made

derable point of the diffe between the tive varety

of rheumatord arthritis and that characterized by penarticular thickemng
The keen chnical observation i this analysis of hand patterns seems fo be
deserving of further study and elat Jousson (37) d d rheuma
tological hand and finger symptoms and indicated that knuckle pads and
Dupuytren s contracture have similar histological changes

Jarvinen (38) studied the mterrelation of theumatoid arthritis and dia
betes mellitus among 1008 rheumatoid arthritics and 766 diabetics and
concluded that these discases have no tendency to occur together of to
avord each other In 13 cases in which the patients had both diseases there
was no evidence of mutual effect of the diseases upon each other but 1
two cases of rheumatord arthnitis the symptoms were aggravated with the
onset of diabetes and in one case of diabetes the symptoms were aggravated
with the onset of rheumatoid arthritis Coke (39) studied the serum anti
tryptase n chronic rheumatic disease and concluded that in a se:xes of 20;7
patients with chrome rh disease a 1 9“5';
between the antitryptase level of the serum and the extended actity of the
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the influence of pregnancy viz anhylosing spondyhitis often became mam
fest for the first time duning pregnancy thus differing from rheumatoid ar
thnts of the heral joints where usually induced temporary
remussion In 8 per cent of thetr cases there was a faruly htstory of the dis
ease They noted that in some cases under theiwr constant observation for
many years the clinical signs of the disease were present for several years
before the development of changes in the x ray appearance of the sacroihac
Jjoints

TREATMENT OF RHEUMATOID ARTHRITIS

Stemnbrocker and co workers (54) have devuscd a therapeutic scorng
system for rheumatoid arthritis which1s a d d method of
the results of treatment This method ments widespread acceptance since
cases can be grouped numerically at regular intervals regarding the degree
of therapeutic response This method has much to recommend 1t to all
clinical investigators who would standardize their evaluations of the pro
posed remedies for rheumatord arthnins In fact 1tis serpnsing that editors
now will accept articles which do not follow this or stmilar methods of evalu
ation

Short & Bauer (55) reported the course of 250 unselected patients with
rheumatoid arthritis who recetved simple medical and orthopedic measures
and were under continuous observation for a period of 10 years In this group
over 50 per cent showed a definite degree of 1mprovement when last seen
Fifteen per cent were n remission Il their group were patients with anky
losing spondylitis as well as patients with rheumatord arthritis of the pertph
eral joints Those with spondylitis showed improvement in 44 8 per cent
and those without spondylitts in 54 6 per cent Likewise among those
who were the worst were 36 7 per cent with spondylitis and 33 6 per cent
without spondyliis Patients 1mproving were 58 4 per cent of males and 50
per cent of females and among the worst were 27 8 per cent of males and
37 8 per cent of females In segregating the patients according to age they
found that 61 6 per cent of patents under 40 years of age smproved and 41 8
per cent of those over 40 improved Where the disease existed less than one
year prior to observation and stmple medical treatment 739 per cent
improved whereas in those where the disease had ewsted over one year
43 7 per cent rmproved Those whose presenting chmical picture was charac
tenzed by symmetnical joint involvement from the onset showed only 56
per cent tmprovement and nmong those whose jomt tnvolvement became

Y 1 after b only 40 per cent improved

Among those who were asy mmemcal on admussion 82 per cent improved
Among those with spondylitis only 44 8 per cent improved Among those
with extensive joint 1nvolvement only 194 per cent improved whereas
among those with nuld involvement 7035 per cent improved The relapse
rate was shown to be quite high Among a group of 84 cases which showed
1mprovement within two years 46 5 per cent showed later relapse In the
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studied 28 cases of juvemle rheumatoid arthritis over a period of 14 years
Their results showed that death occurred 1n 7 per cent while the disease
remained active 1n (0 per cent Complete recovery occurred 1n 43 per cent
muld restdual deformuty 1 21 per cent and moderate residual deformuty 1
11 per cent Severe residual Jont deformuties oceurred 1n 7 per cent. Frangon
(46} reported an example of chromc rheumatord arthritis of the juvenile
type with precouty of the secondary sexual characteristics

Psorsasts wath arthrifss —~Wassmann (47) reported on association of theu
matord arthntis and psoniasis statistically In 10000 medical patients
rsonasts of the skin was found 1n 4 3 per thousand while among 1000
patients with rheumatord arthntis psoriasis was found 1n 31 per cent
klinck (48) reported the favorable use of injections of + globulin 1 pauents
with cutaneous psoriasis although no such study in psonatic arthetes was
noted

Ankylosing spondylsiss (rheumalosd arthriis of the spine) —In recent
years clinical observation and more accurate reporting has resulted 1 the
finding that there 1s a defintte fambal ncidence of ankylostng spondyhitis
and that females are more commonly afilicted than was formerly recogatzed
Doubtless the faulty earhier data were based upon predominantly male
military or industrial practice Rogofl (49) studied the famikial mcidence
of rheumatoid spondyliis and found that among the close relatives of
114 sub with rh 1 spondylitis the famulial incidence of this was
iound to be at least 9 per cent Riecker ef af (50) reported on a famuly extend
1ng over four generations and composed of 87 persons sacluding in the second
generation a sibship of 12 sndividuals ranging 1n age from 3 6 to 59 Verified
anhylosing spondyhitis was present tn three persons in the second generation
and 1 two of their five children 1 the third generation Three of the fite
affected persons are females and 1t 3s more than probable that 1n the first
seneration the female progemitor of the kindred also had the disease The
mdividuals composing the fourth generation were still below the usual age
of onset of the disease In thus famly the disease appears to be transmutted
as 1f due to a single autosomal dominant gene whose exact frequency of ex
pression could not be specified Fraser (51) reported the saidence of anky
Tosing spondyhtis in sisters

Desmarars (52) 4 that the 1 and directly ovvosll'e
processes of o teoporosis on the one hand and sclerosts with abnormal ¢a ﬂ'
fication of the igaments on the other are a cause of the frequent pormal
svalues of the serum phosphatase actinaty 1n ankylosing spondyhus Parr
White & Shipton (53) reported a series of 100 patients with ankylosing
spondylitis among which 57 were males and 43 were females They emp?:ﬂ
sized that x ray therapy judiclously used remains the chief ther«\PC‘:i e
weapon and has changed the entite outlook for those with ankylosing SP"“M)
Liis but they suggested that in some 1n tances cup arthroplasty for ass o'f
ated anvolvement of the hup joints might be benefiaal when the ar(hn::;m
the spme wasstabiized They also made an interesting observation regarding
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hematoerit and ESR Those ginen plasma alone showed no improvement
in these measurements Serum and plasma flocculation tests showed no
correlation between protein abnormalities and test reacttons These 50
patients were reviewed after an interval of six months and compared with
50 patients who recerved no blood transfusions Among those who recerved
whole blood transfusions the hematocrit level and the ery throcy te sedimen
tatton rates were better than i the group not recetving blood The arthritis
was apparently not much affected by the transfusions but the general
condition of these patients was improved and the method was considered
to be a useful supporting measure deserving of wider use

Smuth (39) reported on the use of p-aminobenzotc acd with sodium salt
cylate 1n treatment of rheumatord arthntts Symptoms of touaity occurred
1n 69 patients using sodium sahcylate but 1n nene using the combination
Those talang the combination showed subjectively less pain than those
given the sodinm sahcylate alone A ly using the bined therapy
gave greater duration of relief of pain as well Duthie & Swanson (60)
reported on the use of  aminosalicylic acid 1n the treatment of six cases of
theumatard arthritis with no apparent therapeutic benefit Towc sy mptoms
were noted 1n three of the six cases and had to be di
Varying degrees of hypoprothrombinemia were noted 1n all cases Meyer &
Ragan (61} reported on the antirheumatic effect of sodium gentisate They
reported that sodium d to exert hi activity
equal to or greater than that of salicylate No untoward effects were ob
served 1n patients given moderate doses The authors noted that the in
creased uninary excretion of glucuronic acd observed with sodium salicylate
did not occur with the gentisate

Blumencron & Borkenstein (62) reported on the mtravenous use of the
ethanolanune salt of salicylic acid (Solusal} Thev found that the intravenous

was well d by patients who could not tolerate the

drug orally and that generally higher salicylate blood levels could be obtained
than when u g sodizm salicylate Holtz (63) reported on the clinical use
of salicylamide 1n rheumatic disease and concluded that its action was
sirilar to that of acetylsalicylic acid and sodium sahicylate Wegmann (61)
reported that the use of salicylamide produced a good moderate and shght
effect respectively 1n 10 S and 6 of 21 patients with degenerative jomt
disease and 9 3 and 2 of 14 with rheumatord arthritis Stettbacher (65)
reported on severe essential thrombopenia and severe anemia developing m
2 48 year old woman who had taken 144 gm of salicylamude within three
months The patient recovered with blood transfustons

Svartz reported on the use of salicylazosulfapynidine 1n the treatment
of rheumatord acthritis (66) She emphasized that this drug like all acid
azo compounds showed a marked affinity for connective tissue especially
ussue rich 1n elastn Shereported on follow up for a five year period on 107
cases among which 15 had a shght relapse 5 had a serious relapse and 95
had no joint symptoms or only shght joint symptoms at the end of the
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treatment of rheymatard arthritis where the number of different types of
agents used 1s larpe one must keep 1n mind the tendency for the disease to
8o 1nto spontaneous remusston and any worker contemplating clintcal evalu
ation of drugs in rheumatord arthntis 1s adyised to compare his results
agamnst the results of these authors unless he 15 1n a posttion to run an ade
quate control sertes The difficulty however in runming a true coatrol
sertes among patrents with rheymatoid arthritis readily becomes obvious
to the cltmcan since such patients are constantly bombarded by advice
on rheumatic disorders 1n the public press as well as from all manner of
charlatans and others It requires on the part of the patrent the greatest
perseverance and fortitude to maintain the status of an untreated con
trol

In a somewhat unusual study Nissen (56) presented the continuous
follow up study of 500 arthritics Among these 500 100 had died He divided
those who died into four courses designatedas A B C and D In course £
were pattents who had had one attack of rheumatism recovered from 1t
and returned to their former level of activity at which level they contrnued
without recurrence of jont disturbance unti! termmal illness Course B
represented patients who had remissions 2nd relapses throughout hfe They
averaged 17 5 years of life after the onset In the first group the average
was 27 years Course C were patients whose joint disease led to a defimtely
Iower level of activity and continued at this lower level until death They
Iived an average of 19 years In course I were patients who showed a steady
progresstve joint involvement and increasmg incapaaity practically without
remisstons until death They hyved an average of only seven years aiter the
onset of disease and showed extensrve systemsc involvement Nissens
study showed that in the entire group of arthnitics arteriosclerosts appsr
ently developed at a younger age than 1n normals moreover this study was
done before treatment with farge doses of vitammin D was in vogue Amorg
the 400 living 65 developed chntcal signs of arteriosclerosis of which 25
showed heart abnormalities

Mutch (57) made a comprehensive review of drugs mn the treatment of
rheumatie disorders He concluded that the most valuable measures 1a the
treatment were (a) cleansing areas of surface nfectron () correcting ab
mentary aberrations (c) the of wital &)
relieving pain and distress and (e} chrysotherapy

Simpson et al (58) evaluated the effect of multiple blood transfusions
on rheumatoid arthritis Among their 60 cases in which plasma proten$
were studied fibrinogen values were high sn 38 high normal n 16 and
wathin normal 1n only 6 cases Globulin values were high in 21 cases 10
of these showing a concomitant low albumun figure All patients showed
secondary microcytic anemia of varying sevenity and abnormal ery throcyte
sedimentation rate Forty papents were grven blood transfusions and 10
plasma infusion three of the latter had whole blood transfustons tn addition
Those gnven whole blood showed rapid rmprovement i hemoglobtn




BONES AND JOINTS 383

and found that if the daily penicrllin dosage exceeded five million units the
patient slowly tmproved Coss ef al (73) investigated the prolonged admn
istration of pentallin 1n thenmatoid arthnitis and concluded that it was
worthless Dunng treatment of 10 patients seven developed browmish dis
coloration of the tongue and bactenologic studies demonstrated change of
the predomunant orgamism 1in the pharynx from gram positive to gram
negative and disappearance from the throat of pentaillin sensitive organisms
as well as the appearance of coltform bactera in the pharynx and decrease
1 the pmalence of gram positive diplococa in the intestinal tract There
was no m the mad and severity of upper respira
tory infections in this group Rice ef al (74) reported the meffecuve use of
streptomycn  huzell et al (75) reported the inflective use of aureomycin
Gnino et al (76) reported the useof a b of yan
and aureomycin 1n a case of dermatomyositis Brown et al (77) reported
cltnical improvement 1n six of erght patients treated with aureomyetn who
had d ble urnary 1nf due to pl like orgamisms
(L-organisms) and 1n 13 of {7 patients without this infectton It s of con
siderable theoretical interest however that Barnard (78) described total
daily dosage of 100 to 250 mg of terramyan smgle or divided doscs was
highly effective 1n intnnsic allergy demy
lymphoblastoses and radiation myelopathy Smaller doses of terramycin
thus may be worthy of trial in rheumatord arthnitis

Hodas ¢f al (79} reported using glucuronmc aad in rheumatic disease
with favorable results Such results have not generally been confirmed by
workers elsewhere Perlman (80) reported the oral use of undecylentc aad
1 psonasis and later tn the arthnitis assocrated with psortasis His report
has not yet been confirmed by other mvestigators and the drug 1s poorly
tolerated by many patients LeGoff (81) reported on the sympatholytic
action of cobalt and on the use of cobalt injections 1n patients with rheu
matic disease His results were favorable and deserve further mnvestigation

Novotny (82) reported the favorable effect of transplanting bits of dis
eased joint capsule under the skin of the lower abdomen 11 a patient with
rheumatord arthritis following the 1dea of desensitization  to the diseased
tissue He reported partial relapse several weeks postoperatively but 9 of 11
patients so treated improved following the relapses Liebenson & Whitten
born (83) reported on the treatment of rheumatoid arthnitis with the so
dium salt of h llrc acid (Anathion) Theauthors was
that sodium tetrathiodiglycollate releases sulfur at the tissue level when
injected sntravenously 1n aqueous solution and that the sulfur thus released
reacts with the sulfhydryl compounds present in the tissue 1n the same man
ner as n the authors optmion gold salts act but without destroying these
sullhydryl compounds The reviewer has been unable to confirm this worh
m c]lmcal tnal Blazer et al (84) reported on the ineffectiveness of alumunum

m rh arthriis the fund: tal 1dea being to reduce
the level of blood phosph by i with ph 1 the 1
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pertod of observation Three died of some other disease wne changed to
chronic polyarthntis and seven were suffering from rhenmatic valvulitis
Sinclar & Duthie {67) used salsey ) 1fapyridine (Sal: or Azopynn}
15 20 cases and concluded that the drug had no specific value m the treat
ment of rheumatosd arthrstie huzell & Gardner (68) reported on 30 p2
tients with rheumatoid arthnns treated with salicylazosulfapyndine from
two months to one year Fourteen nere symptomatically refier ed 1 varysng
degrees This group included seven patients not previously benefited by
gold therapy and four who had had toxic reacions to gold In spite of symp
tomatic chinical smprovement the ESR of each tended to remam elevated
Extenston of the disease in patients under treatment appeared 10 only one
patient Contmuation of small dosage for Jong ntervals appeared to be
important Fourteen patients were not reheved sy mptomatscally but they
became no worse This group included eight with severe advanced disease
st of whom had not been benefited by gold therapy One patient had 2
smoderate reduction s esythrocyte count and hemoglobsn The drug had
fittle touiarty n rodents and was comparatively poorly absorhed 1 man
Bargen (69) noted the disappearance of the joint mamfestations assaciated
with ulceranve colitis while patients were under treatment with saheylaze
sulfapynichine

Parr & Shipton (70) reported on the use of varous sulfonamedes 18
rheumatord arthntis They emphastzed the use of small doses of vanous
sulfonasmdes for long pertods of tune and particularly benzylsulfanifamde
(Proseptasine) In thewr hands low dosage sulfonammde therapy for long
term use gave results at least equal to gold therapy Thew work has not
been duplicated extensively elsewhere butitis certamly worthy of further
wvestigation  swnce the earher observations on sulfonamde therapy of
rh d arthrstis emph d the use of the so called full therapeutic
dosage whereas the e workers used doses of only 0 5 t0 20 gm per day and
in some cases smaller dosage

Ney (71) d the mfuence of roentgen on body defease
mechanisms using 1n nine cases of rheumatord arthritis wide field soft
« ray wrathation The nine cases treated were al 1n an advanced state and
had previously faled to respond to standard treatment Six showed Jow
serum albumin and high serum globulin Following treatment the six c35€s
responded wath cliucal improvement and return of the alburin/globubin
ratio to normal Two showed no chimical impsovement and the third 1m
proved pelatedly In the six cases which responded hier function tests
were normal Definate abnorsmality was found 1 the two sonresponditg
cases and slight abrormahty in the more stowly responding sndrvdual HT
sndicated that soft wide field x ray srradsation could mfluence pathologicd
albumin/globulin patterns in theumatod arthnts

The use of antibotic substances has generally not met Wi
w t of rh d arthrtrs K. ber (72} de
presence of Streplococeus sirsdans h two patients with Felty s 8

th much suocesd
ted the

yndeame
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coceus The effects observed i 60 patients were sumilar to those observed n
the treatment with vacane Small doses were well tolerated but larger doses
caused a so called focal reaction with more pamn stiffness swelling
head. ddi and lasting for a few days when doses were
too large Phitlips (97) reported on the clinical response to vaccine 1a 125
cases of rheumatic disease The vaccine used was of three forms—Strepto
cocens (200 strams) Staphylococcus (2 strains) and the mixed stock vaceines
containing both He advocated low dosage and reported much improvement
m 82 per cent of patients with myositis fibrositis and neunitis 73 per cent.
of rheumatoid arthnits 45 per cent of ostecarthntis and 67 per cent 1n
uricacid diathesis

Fox (98) reported the somewhat strange sttuation that among 55 pa
tients with rheumatoid arthntis throat cultures revealed that 47 had no
diphtherord organisms present In throats of the healthy control patients
46 per cent showed growth of diphtheroids but among these controls were
seven boys who had had symptoms of rheumatism and six of these seven
showed no diphthercids Chimcal tnals were made uming a vacone made
of diphtheroids An analysis of results showed that 1 a group ncluding
fibrositis myosttis and rheumatord arthritis (111 patients) 21 per cent
were cured 55 per cent were much improved 17 per cent 1mproved
and only 7 per cent showed no change or were worse Since vaccines are so
widely used and so little studied 1t seems urgent that some established or
ganzation such as the Amenican Rheumatism Association mught imtiate
carefully controlled studies on the value of vaccine mn the treatment of
rheumatoid arthitis An unusual report of the effectiveness of an  activated
reduced sulfur (#396) used intravenously in the treatment of rheumatoid
arthntis was made by Reitg Puig & Rotés Queral (99) several years ago but
no other reports on 1ts use have been found

Wacter (100} reported the use of hesperidin and ascorbic acd 1n 30 pa
tients who each recerved 50 mg orally for six weeks and he observed that
the abnormal capillary fragility of patients with rheumatoid arthritis was
normalized 1n 18 Nine showed 1mprovement and became normal after three
more weeks of treatment and three showed no tmprovement Fluctuations
1 capillary fragility were observed following upper respiratory infection
stress and after large doses of acetylsahcylic acid or amphetamine sulfate
Reversion to the onginal condition of capillary fragility occurred when the
drugs were withdrawn The use of these compounds apparently did not alter
the sedimentation rate or the blood count Wilson & DeEds (101) reported
that hesperidin a glucose dertvative of b 1 d b
action considerably

Clark & Gessman (102) reported on the potentiation of effects of ept
nephrine by f d ds Rutim prol the recovery time of rab
bitileum treated with epinephrine 3 1 times that of epinephrine alone They
also made the steresting observation that gossyptin 8 hydroxyquinoline
quercetin 2’34 trihydrovychalcone glutathione sodinm tetraethyldithio
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tract and preventing their absorption Repeated estimations of the blood
calaium and phosphorus during treatment however showed no sigmficant
alteration ’

Carlstrom & Lovgren (85) reported the use of adenosmetnphosphone
acd (ATP) m treatment of 144 patients with rheumatoid arthnns Of
these 66 per cent showed marked 1mpr orr d completel
In 19 4 per cent the recovery was such that 1t was not definitely attributable
to ATP treatment and 14 6 per cent showed no apparent response The im
mediate effect of treatment with ATP was a decrease in serum atnic acid
and an increase 1 pyruvic acid Values for serum iron rose to normal level
after treatment with ATP and the albumun globulin ratio was normahzed
1n that the albumin increased and the globulin particualrly the v globulin
decreased They also ponted out that 1n hepatitis there 15 often a nsen
values for citne atd and serumaron whereas in rheumatoid arthntis these
values are lower than normal Further 1n 93 necropsies of rheumatod sub
jects fatty changes in the liver were demonstrated 1n 42 per cent amylod
degeneration 1n 8 per cent and psoriasis 1n 11 per cent

Heyman e al (86) reported the transitory symptomatic rehef of pan
in rheumatord arthritis using tetraethylammonium bromide Howell (87)
reported on the same subject and noted that 1n 26 patients 16 were reliesed
temporanly Rogoff et al (88) and kling (89) Freyberg (90) and Solomon&
Stecher {91) reported the use of antireticular ¢y totoxic serum in rheumatord
arthniis spondylitis and degenerative joint disease and all concluded that
this agent was of no benefit

The use of nitrogen mustard in the treatment of rheumatoid arthntis
was reported by Jiménez Diaz (92) 1n treatment of 14 patients Eleven pa
tients were given 4 mg every other day for six days and three patients
were given 5 mg every other day for 10 days In the latter three leukopensa
and anema developed All 14 patients showed smprovement mn thesr rheu
matic disease The improvement was pronounced 1n nine patients who were
1n the group treated for six days

Ferran & Allegri (93) reported the favorable use of Cafestol (a substance
derived from the unsapomfiable fraction of the seed of Coffea arabics L)
A small series of patients with rheumatoid arthntis improved under treat
ment and 11 two patients with Hodgkan s disease the lymph glands became
progressively smaller

Qrgan extracts made from the liver and spleen of young sheep (AF 2
were nvestigated by Schwerdtfeger & von Uexkall (94) who described
considerable but not complete relief of pain in four patients with advanced
arthntis Kersley & Simpson (95) reported the neffective use of caletum
0 10dooxybenzoate in a carefully controlled clinteal evaluation of 1ts effectan
rheumatoid arthritis

In the prolix literature available on arthritis there 1s evidently a curr;zi
trend of 1nvestigators to avord the 1nvestgation of vacunes Barfordh( [D)
reported on the use of bacterial filtrates of mixed Streptococcus and Staphy
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coccus The effects observed 1n 60 patients were sinular to those observed in
the treatment with vacane Small doses were well tolerated but Jarger doses
caused a so called focal reaction with more pain stiffness swelling
headach dd; and lasting for a few days when doses were
too large Phillips (97) reported on the clinical response to vaccine tn 125
cases of rheumatic disease The vaccine used was of three forms—Strepto
coceus (200 strains) Staphylococcus (2 strains) and the mixed stock vaccines
contamning both He advocated low dosage and reported much improvement
1n 82 per cent of pattents with myositis fibrositis and neunitis 73 per cent
of rheumatord arthritis 45 per cent of osteoarthritis and 67 per cent
uncacd diathesis

Fox (98) reported the somewhat strange situation that among 55 pa
tients with rheumatoid arthritis throat cultures revealed that 47 had no
diphtheroid organisms present In throats of the healthy control patients
46 per cent showed growth of diphtheroids but among these controls were
seven boys who had had symptoms of rheumatism and six of the e seven
showed no diphtheroids Clintcal tnals were made using 2 vaccne made
of diphtheroids An analysis of results showed that n a group including
fibrosttis myosttis and rheumatord arthntis (111 pattents) 21 per cent
were cured 55 per cent were much improved 17 per cent improved
and only 7 per cent showed no change or were worse Since vaccines are so
widely used and so little studied it seems urgent that some established or
ganization such as the A Rh A might 1mitiate
carefully controlled studies on the value of vacane 1n the treatment of
rheumatord arthriis An unusual report of the effectiveness of an  activated
reduced sulfur (#396) used intravenously in the treatment of rheumatord
arthritis was made by Rertg Puig & Rotés Queral (99) several years ago but
no other reports on 1ts use have been found

Warter (100) reported the use of hesperidin and ascorbic acid 1n 30 pa
tients who each recenved 50 mg orally for six weeks and he observed that
the abnormal capillary fragility of patients with rheumatod arthritts was
normalized 1n 18 Nine showed 1mprovement and became normal after three
more weeks of treatment and three showed no improvement Fluctuations
1n captllary fragility were observed foll g upper resp:
stress and after large doses of acet: yle acid or h sulfate
Reversion to the origimal condition of capillary fraqility occurred when the
drugs were withdrawn The use of these compounds apparently did not alter
the sedimentation rate or the blood count Wilson & DeEds (101) reported
that hespendin a glucose derrvative of hespenttin  prolonged epinephrine
action considerably

Clark & Gesssman (102) reported on the potentiation of effects of ept
nephnine by fl Rutin pro} d the recovery time of rab
it tleum treated with epinephrine 3 1 times that of epmephrine alone They
also made the nteresting observation that gossyptin 8 hydroxyquinoline

2' 34 tnhyd halcone h sodtum dutk
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carbamate and cystemne hydrochlonde were 16 26 10 105 ¢ 125 and 1t
times respectively as high as rutin 1n epiephrine potentiating actvity
They reported that concentration of 25 m per 100 cc rutin produced 50
per cent inhibition of the copper catalyzed oxidation of epinephnne and on
a weight basis glutathione sodium bisulfite, cysteine British ant: Lewsite
(2 3 dumercapto 1 propanol BAL) and aitrin were 14 18 31 31 and07
tumes respectively asactive as rutin Rutin plus ascorbrc acid on the other
hand had an activaty of three to four times greater than that of esther
alone The practical importance of these studies indicates that the empinc
use of various substances such as ascorbic acid rutin sulfur containing
compounds glutathione and cysteme might actually alter the rheumatad
state 1n some manner by changing the response to epinephrine This approach
may deserve further investigation regarding the effects of these substances
on the action of ACTH cortisone and related compounds

Margohs & Caplan (103) evaluated the use of curare (4 tubocuranmne
m ol 1nd wax) 1n the treatment of muscle spasm of rheumatic disorders
and concluded that st relieved muscle spasm and mdirectly the limitation of
motion and pain in nonadhesive persarthntis of the shoulder facditated
physiotherapeutic management and shortened the period of treatment 10
adhesive perarthritis of the shoulder when under h
was necessary for breaking up adhesions Curare was found to be usefu)
1n the treatment of low back conditions associated with muscle spasm but
was of no benefit 1n patients with sciatic pain resulting from nerve rootitn
tation or pressure [here was practically no effect in alleviation of muscle
spasm assoctated with advanced rh d arthntis Sct (104)
emphasized the importance of curare as an adjunct sn rehabilitative physt
otherapy stressing that ts use merely reduces the neuromuscular patterns
He reported (105) on the use of mvanesin (Tolserol) a brain stem and spial
cord depressant as being of possible use 1n reducing spasticaty ngidity
and nvoluntary movement He found that this was quite effective for 2
short time when the drug was given by vemn but that gastric tertation pre
vented 1ts effective oral use

Marton ef o {106) ciscussed the intravenous use of procaine as aft
analgesic and therapentic procedure sn painful chromce neuromusculoskefetal
disorders and concluded that the analgesic effect was shght and transient
Among 33 patients objective controlled evidence of lasting smprovement
foloned sepeated infusions of procaine 1n only one instance Four patients
showned moaderate prolonged response or marked 1mprovement only for the
duration of the 1nfusion On the other hand the reader 13 confronted with
reports such as that of Cozen (107) where small doses of procaine soluuo‘n
{20 cc of OS5 per cent) were used sntravenously in treating 108 pattents
and temporary rehef of pain and increased range of jomnt motion “;;9
observed 1n practicaily every ‘pa:cnt but he a‘:so adminmistered gmmeds

r to the drug 1 oz of whiskey by mout!

“e%r‘;::a:d & Peterson (108) reported a three year study of 250 patients
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with a total of 894 procame infusions using 4 mg procamne hydrochloride
per kilogram of body weight the duration of the infusion being 20 nua
Among these 250 patients were 54 rheumatoid arthntics 42 arthnitics due
to trauma and 154 osteoarthnties The results in respect to pain are classt
fied as good tn 199 cases farr 11 30 and poor 1n 21 while mn respect
to mobility there was improvement 1n 211 cases Graubard & Peterson
supposed the mode of action was due to an analgesic action on the dys
functioning capillary umit of the affected joint and the irntated nerve
endings breaking the reflex arc pattern and permitting the return of normal
arculation Smce they did not employ a graded system of evaluation of
clinical results such as that of Steinbrocker and associates (54) the results
described are impossible to interpret Dodd & Pfeffer (109) reported on the
use of procaine m a simlar fashion 1n 64 patients and noted that good
results were not obtained mn patients with rheumatoid arthritis but were
apprectable 1 those with degenerative joint disease traumatic arthritis
and myositis

Cohen (110) advocated the use of carbon dioxide mhalation from an
anesthes:a machine until breathlessness warmth and dizzmess occurred
After such treatment daily for a maximum of 48 days the follow up one to
four years after treatment revealed 11 per cent ummproved 6 per cent
improved but with the recurrence of symptoms 6 per cent improved and
77 per cent completely free of symptoms In view of this rather striking
report of chinical improvement there has been a singular lack of confirmatory
evidence 1n the literature

Eptnephrine ointments have been advocated by Howell (111) 1n treat
ment of fibrosttis  secondary to rheumatord arthritis or ostecarthntis
These results were accomplished with the munction of epinephnine i a
strepgth of 1 5000 1 a base the composition of which was not disclosed in
the report The use of this cintment relieved pain for from 10 mun to five
days except in seven obese females 1n whom no benefit was obtained The
usual duration of freedom from pain was 12 hr They also used a 1 per cent
ephedrine ointment (1n a base of 20 parts emulsifying wax 10 parts wool fat
005 parts chlorocresol and 100 parts water) on 78 subjects producing rehef
of pamn lasting from 8§ hr to 8§ days

Thlosemuxrbazone {Tb 1) wasreported to be of value in the treatment of

arthritis by Heit: (112) who treated 52 pamnents with

rhy and other tnfl y diseases all to other known
medtcation Thiosemicarbazone failed in nine but lowered the sedimentation
rate 1n 43 with a definite drop to almost normal 12 17 a considerable de
crease 1n 13 and a moderate decrease in 13 General improvement was
excellent 1n 20 moderate 1 12 and slight n 11 patients usually pacalteling
the drop in ESR but g as 1 c where ESR
falls and the neoplasm 1s unaffected Thls drug however has a high degree
of touaty Among 52 patients 20 showed some toxic manifestations The
author observed that the parallelism 1n the effects of thiosemicarbazone and
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ACTH nught be due to a blocking of cortisone by the thioseon
carbazide formed on sphtting of thiosemicarbazone by gastrc Juice

An interesting group of reports has appeared regarding a preparation
{Irgapyrin} which 1s a b of diethyl nine (Pyramdon)
and 3 5 diovo 1 2 diphenyl 4 # butylpyrazohdin sodium (Gergy 15903) The
latter compound facihitates the solubihity of dimethylanunoantipyrine and a
preparation contaimng 15 per cent of each 15 used 1n the treatment of various
diseases including rheumatord arthritis Wilhelm {113) reported that the
erythema of shaved gmnea pig back produced by evposure to vltraviolet
light was delayed by 2 hr in treated animals and edema of the rabbit ear
produced by the local application of croton o1l was reduced Gsell & Muller
(114) noted that in rheumatic disease lrgapynin promoted lessemng of
fever vasodilation reduction of pain and a decrease 1n capllary perme
ability facilitating the resorption of flmd exudate from the tissues The
therapeutic response was so effective that they proposed that failure to
respond to use of this medication may be used as a diagnostic test to exclude
an actrve inflammatory rheumatic disease In 30 cases of acute rheumatoid
arthritis they claimed 27 good results Among 20 chronic rheumatoid ar
thritics were 14 good results 2and 4 medium results All of four cases of ankylos
ing spondy htis responded well The drug has also been favorably reported
m treatment of mitis Two cases of Reter s syndrome were favorably 11
fluenced with diate fall in temp bsidence of local signs of the
disease and 1mprovement n general condition One case relapsed after
discontinuance of the drug but continuation of medication brought about

a complete and final cure  The authors even reported smprovement 1n 2

patient with the Felty syndrome Loewenhardt (115) reported favorable
results 1n 27 cases including subsiding of swelling rehef of joint pam 1
creased motihity of the jomnts and reduction of fever In the treatment of
seven cases of degenerative joint discase only three showed any improve
ment Stettbacher (116) reported on 1ts properties of analgesia as an antt
inflammatory agent and as an antipyretic He noted that in cases of fiver
damage the drug was poorly tolerated and he regarded severe Jeukopenia
and severe renal or hepatic damage as contramdications to s use No
agranulocy tosis or other pathological changes 1 the blood or urine were
observed as a result of 1ts use The ESR moreover tended to decrease
Belart (117) noted good tmmediate results in 9 of 14 cases of chrontc theuma
tord arthritis but these results were lasting in only one case He noted four
good results 1n arthritis of the spine and three moderate results Minor toxic
reactions were noted 1n several instances

Wilhelm (118) noted that the toxiaity of Irgapyrin was less than that
of dimethylaminoantipyrine and that sts analgesic effect surpassed that of
other pyrazoles with exception of dimethyl e [n exp
fever produced by an mjection of B cols in the rabbit there was an anti
pyntic effect Wilhelm: also d d a p d de‘;‘;[
fying effect on the peripheral vessels in the 1solated intestine and the 1
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antmal huzell & Schaffarzick (119) observed in 60 1nstances of rheumatic
disorders a marked analgesic effect of Irgapynin as well as a tendency for
jomt swellings to subside and for joint mobility to increase rapidly n rheu
matoid arthritics There was a striking relief of spasm and pain 1n ankylosing
spondylitis and gout They noted hittle change 1n the blood picture but ob
served the presence of drug rashes salt and fluid retentton euphona nerv
ousness and many 1nstances of localized cellulitis of the buttocks (and one
case of a draining stersle abscess) following 1ts intramuscular use In general
they were able to confirm the optimistic reports of the Swiss and German
mvestigators but much further study needs to be done and certainly the
cases must be classified and evaluated over a long period of time according
to the grading system of Steinbrocker (54) 1n regard to rapidity of action
and extent of immediate relief This drug 1s the only nonhormonal agent
which compares favorably in many instances with ACTH and cortisone
Recently the value of mtravenous iren in the treatment of hy pochromuc
anemia associated with rheumatord arthritis has been studied by Sinclar
& Duthie (120) who reported on the use of Fernvemin a proprietary iron
preparation for intravenous use Among 23 cases of rheumatod arthnitis
with sron deficiency anemia which did not respond to one month of treatment
with 1ron by mouth 1ron sucrose (Ferrivenin) alicited good response 1n 16
The authors felt that there was a greatly 1ncreased demand for 1ron by the
cell systems of the body 1n cases of chronic infection and for some reason
the patients with rheumatoid arthritis are unable to obtamn satisfactory
utiization of ron admimstered orally In cases which responded well
hematologically the ESR was also observed to fall A year later these
authors reported a follow up of the first 23 cases and an additional treatment
of 28 Of the 16 cases which smproved 1n the first sertes 15 maintamed thee
1mprovement from 7 to 23 months with further administration of iron The
three which relapsed responded favorably to a second course of 1ntrayenous
ron Twenty twao of 28 cases in the new series showed a good hematological
response nising from an average hemoglobin of 70 to 84 3 per cent at the end
of one month and to 87 1 per cent after three months Among 10 cases crit
rcally evaluated ding fall 1n rate 1t was noted that
1n s1x cases showing a good hematological response the ESR fell sharply
In five unaltered cases selected with hemoglobin values of 80 per cent or
over but 1n whom the ESR was elevated following 1 gm of mtravenous
tron the ESR fell and the hemoglobin percentage rose Further they noted
that concurrent use of mntravenous ascorbic acid did not alter the trend
of these results They feel that the fact that a sigruficant number of cases
respond to mtravenous mron 1n large doses suggests that the anemia of
rheumatord arthnitis s due to an ancrease 1n the need of the tissues for 1ron
which eannot be met by the oral admunsstration of 1ron even though absorp
tion from the gut 15 normal This they feel has something to do with the
fact that in the presence of nfection 1ron given intravenousty 1s rapidly
removed from the blood If therr nterpretation of the results 1s correct 1t
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may possibly clanfy the beneficial action of cortisone and ACTH through
study of their effect on serum iron levels

The use of copper salts ly and larly has been
advocated largely by Forestier and hus associates (121 to 124) who reported
35 favorable r among 59 p with rh d arthriys after

d sertes of tnt) with sodium m (atlylcuprothwourea)
b (Cupraléne) or cupro oxy hinediethyisull t

y p

They alleged that copper salts were more effective than gold saits 1n treat
ment of patients during the first year of the disease and that they were less
touie than gold and may be used for patients intolerant to gold salts
Forestier also feels that these preparations are of use in the chronic arthntis
associated with gout Tyson et al (125) evaluated sodium m (allyleupro
thiourea) benzoate 1n 20 patients with rheumatoid arthnitis and concluded
that there was no value of such therapy since the number of remmsstons cof
responded to the customary per cent of remuisions 1n untreated cases and
they noted further that pammful celluliis occurred when this preparation
escaped from the vein O Reilly (126) reported on the ineffectiveness of the
use of copper salts 1n the treatment of rheumatoid arthnitis huzelt of o
(127) noted on using sodium m (affylcuprothuourea} benzoate and cupro-
oxyquinoline diethylsulfonate 1n 31 pattents with rheumatord arthntis and
eval the results ding to the classif of brocker that 7
per cent showed grade I therapeutic response and 13 per cent shoved grade
11 therapeutic response which 1s probably less than normal expectancy it
untreated cases In the arthntis associated with psoriasis among nine Cases
treated four showed no response and five fell in groups I and 11 indhcating
the shight possible therapeutic value of these copper preparations in some
such cases The use of copper salts 1 two cases of Reiter 8 disease was
followed by apparent cure Kuzell ¢ ol noted the development of transitory
amenorrhea 1n two female patients under treatment however thev observed
that the copper preparations appeared to have little other toxiaty

As the years go by the accumulated expenience with gold therapy 1s
much greater and today gold 15 being used by many physictans without
the great fear on the part of the patient and phystcian wiich exsted some
years ago Gold 1s not a particulariy safe medication unless given under
close medical supervision and 1ts use does not bring about therapeutic
beneht 1n every instance It 1s the general consensus of opiaion of most
rheumatologists that gold 1s the best single agent 1n the treatment of rheuma
toud arthritss at the present time leaving to one mide of coutse the new
Jevelopment of certisone and ACTH which will be considered below

Freyberg (128) evaluated the present status of gold therapy 1 rhcuma{
tond arthritis and emphasized that the chief contraindication to the use O
gold was previous severe gold toxiaty Gold salts should be used with
great care In persons who are known to have ldlciyncrajy to other drvgs

or who have allergic disease Preg y Is not 2 ahhouﬁ
the arthritis 18 g iy so much improved dunag preg that gol
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therapy 1s seldom concurrently considered When another serious systemic
1llness ewusts 1t 1s better cured or controlled before gold therapy 1s wnst1
tuted Age per se1s nota contramdication to the use of gold compounds if the
function of the vital organs and nutrition are good Freyberg emphasized
that collordal gold preparations are generally snert and the gold preparations
which are recommended are aurothioglucose 1n oif or gold sodium thiomalate
Hereported the therapeutic results of gold therapy in 18 seres of cases which
mcluded 4 086 patients 1n which the range of improvement graded 2s ar
rested or shghtly improved was from 40 to 84 per cent with an average of
61 per cent and moderately improved was 10 to 40 per cent with an
average of 24 per cent giving a total of moderately improved and greatly
1mproved average of 85 per cent Sundelin (129) reported a series of 2 441
cases with mmprovement 1n 90 per cent Freyberg (128) observed that
various reporters estimated the inadence of gold tovicrty anywhere from
4 to 51 per cent with an average of 37 per cent depending on the inclusion
of the most munor types of reaction
Hench (130} felt that a patient recerving gold had a 10 to 15 per cent
chance of obtaining complete renussion about 50 per cent addstional chance
of being notably improved and a 35 per cent chance of obtaining no signifi
cantrelief On the other hand the patient has a 50 per cent chance of having
no toxic reaction a 45 per cent chance of having a minor or moderate reac
tion anda 3 to 5 per cent chance of a sertous but nonfatal toxic reaction and
about 1 chance 1n 250 of developing a fatal reaction (these statistics were
~assessed before the widespread use of BAL in gold toxicity) Tarnopolsky
{131} reported beneficral effect of gold therapy mn 85 to 95 per cent of cases
treated Parr (132) made the important reservation that the greatest success
m use of gold salts was in the early cases and among those 1n whom pent
artteular involvement 1s present along with low ESR and the least improve
ment or failure of therapy was noted 1 those patients 1 which the vaso
hy pred d In a group of 200 cases treated by
hum and his associates there was no relation noted between complicationts
and the ESR Patients showing vasoconstrictive phenomena were the
most likely to develop alb and blood dy Parr advanced
the 1dea that beneficial action of gold was mediated through a combtnation
of gold and sulfhydryl radicals glutathione or a gold cystemne complex
compound
Adams & Ceail (133) reported a clinical study of patients with rheuma
toid arthrstis of less than one years duration and not associated with
psoriasis ulcerative cohitts Felty s syndrome or Reiter s syndrome among
these patients there were disabilitses m 99 per cent and elevated sedimenta
ton rate in 90 per cent the average age was 42 years and the female to
male ratio was 2 1 They received salicylates rest and good hygiene and
were considered to be a control group In addition 106 patients were given
one or more courses of gold with gold thioglucose (Solganel B) or gold
sodwm thiomalate (Myochrysime) In the gold treated group 56 90 and
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100 per cent of the remmsions began n 6 17 and 24 months respectively
compared with 25 44 and 80 per cent for the same respective period ta the
control group The average period from the begmmng of treatment to
remission was 7 ¥ months 1n the gold group and 17 1 months mn the contral
group Remussions were present 1n 66 per cent of the gold treated patients
and 24 per cent of the controls one year aftes beginmng treatment Therr
final results showed great improvement including remussions 77 and 67
per cent in the gold group and 59 and »9 per cent m the controls for the
respective duratons of the disease from 1 to 6 and 7 to 12 months prior
to therapy According to the therapeutic critena of the American Rheuma
tusm A tion there was lete r 10 45 per cent of the treated
and 28 per cent of the controls marked improvement in 13 and 10 per cent
shght improvement in 6 and 9 per cent and unsatisfactory results incinding
28 and 33 per cent relapses) 1n 36 and 54 per cent respectively They noted
toxic effects mainiy as mild d 18 and 1t There was
temporaty alopecia 1n two and purpura simplex leukopenia evolsative
dematitis and enterocoliis each 1n one patient Though they occurred
49 per~cent they usually cleared rapudly when gold was withheld

Kling (134) reported folloning 116 patients who had a remission of
great improvement after the gold therapy In five years 57 per cent had
relapses Of 32 panents followed for 10 years 75 per cent had relapses but
these relapses were only partial and amenable to further treatment fn
estimating the duration of the relapses in these 116 patients an average of
one out of five sears following treatment was spent sn relapse and among
the 32 who were followed for 10 years 3 years out of 10 were followed 1
relapse.  Most rheumatologists now being conscrous of this relapse rate do
not give gold therapv in courses but rather give 3t more or less continuously
ustng small maintenance doses given every three or four weeks Margols
et af (135) report on the use of an msoluble gold salt b colaniltd
which was used 1 pellet form 1n treating stx patients Several of the prllets
were extruded and there was serum drammage from the wounds for several
weeks Intramuscular implantation was better tolerated They amplant
pellets whose total weight was 43 00 and 43 gm  resprctively i three
patients and after seven months there was striking subjective and objetts ¢
improvement an these individusls Friedman & Steinbrocker (136) reported
on the intensive use of aurothioglycolambde (Lauron) in thegmatod ac
thritis with poor therapeutic results Robunson (137) reported that Aurulhw!
glycolamlide aurothioglucose and gold sodiym thiomalate were of equal
therapeunic use and that aurothioglycolanthde was of le ser toacity than
the other two The reviewer was unable to treat successfully a case of go’fd
tontity due to anrothioglycolanilide wath BAL presumably because of the
snsolubility of the compound and 1ts failuse to combine with the anudoteld

Nystrom (138) reported on a series of 762 patients treated with gol
e noted at the concluston of treatment that 62 per cent showed ImP\'O‘;0
ment and 26 per cent were not improved Compheations occurred tn
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per cent but in only 7 per cent was the complication severe enough to result
1n aband gold therapy B g et al (139) reported a2 more gloomy
picture regarding chrysotherapy Their series comprised 47 patients and
they noted that 23 per cent showed improvement 62 per cent showed
no appreciable change and 15 per cent became worse They noted that
62 per cent of patients showed toxic reactions and among these were two
cases of exfohiative dermatitis with one death (before the advent of chinucal
useof BAL) Here again when standard rating systems are not used evalua
tion of chinical response 1s vague

Parr & Shipton (140) reported basophilic stippling of the red corpuscles
during gold therapy Among 20 patients taken at random from a series
undergomg gold therapy basophbe stipphing was shown in the erythrocytes
of every patient trrespective of the age or sex or the vaniety of the arthnitis
The counts varied from 200 to 6 500 stippled cells per million red cells
Generally speaking there appeared to be a relationship between the extent
of the basophilia and the sevenity of tosic reaction Eosinophilia varying
from 5 to 45 per cent was observed m 18 patients receiving intensive chryso
therapy by Rewsner ef al (141) Steinberg (142) reported 50 mantfestations
of gold toxicity seen among patients recerving gold thioglucose Bone marrow
asptrations were done on these patients Eosinophiha appeared several
weeks before gold rashes Bone marrow eosinophilta was taken to ndicate
that unusual precautions should be instituted in further therapy A fall ;n
platelet count was an indication for doing bone marrow asptration

Fraser ef ol (143) advanced a rather disturbiag report on the maccuracy
of colorimetric methods i determining the amount of gold 1n biological
flud They indicated that the varrability of such methods of gold determina
tion 1 duplicate and triphcate samples 1s of such magnitude that the results
of all previous studies done by this method must be considered subject to
questton The reviewer has noted as much as 50 per cent maccuracy of the

1 1c method for d of gold 1n urine and has found that
the most accurate method for such determmation 1s the use of fire assay
techniques

Brecher & Waxler (144) reported the interesting observation that follow
1ng a smgle injection of gold thioglucose albino mice showed unusual weight
gan and careful study of the tissues showed that the weight gamn was
accounted for primanly by marked increase 1n adipose tissue At the end of
14 weeks the average weight of males treated with gold was about 36 gm
whereas the controls werghed 26 gm The females treated weighed 30 gm
and the untreated controls 25 gm Kuzell & Dreisbach (145) showed that
gold sodium thiosulfate was 1neffective 1 combating histamune toweity and
did not prevent the development of the Arthus phenomenon In guinea pigs
Bertrand (146) reported the predilection of radioactive gold for diseased
Jount tissue 1n experimental ammals and 1n patients with rheumatoid arthritis
as compared with normal joint tissue Svanberg (147) reported a hethod
for testing patients sensittvity to gold prior to treatment which employed
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intradermal ingections of gold sodium throsulfate 1 the skin of the back
In patients tested an increased reaction was followed by complications m
19 out of 20 cases and a decreased reaction was followed by no complications
1m 19 out of a further 20 cases Of the remaining 16 which showed no change
nreaction seven (44 per cent) had complications and mne (57 per cent) had
none Kempf (148) reported on the use of 2 new gold compound gold
keratin hydrolyzate (Auro detoxin) with which he obtained 208 examples
of marked benefit among 250 patients with rheumatord arthntis Drug
reactions occurred 1n only 7 per cent of his sertes Halbertsona (149) reported
on the gold treatment of chronic arthritis (Sull s disease) 1n children Six
patients aged 4 to 14 years all responded favorably to the use of gold
thiogl Frve were letely cured and one was left with some residual
disability of the knee

The use of BAL 1n the treatment of gold toxicity has now made possible
the more widespread use of chrysotherapy In the treatment of toxic reac
tions produced by soluble salts of gold BAL 1s apparently quite effective
as reported 1 many instances and m all vareties of toxic mamfestations
due to gold Davison (150) reported the use of BAL in dermatitis due to
gold salts Lockie ef al (151) reported the treatment of thrombopemc
purpura and granulocytopenia due to gold wyth the use of BAL MacLeod
(152) presented 2 critical review of the use of BAL 1n the treatment of gold
toxcrity Experimentally 1t has been shown that BAL promotes the urinary
excretion of gold in rats and mice (153 154 155) Block et al (156) studred
7 vairo the inhib of oxygen 1on of rat kidney shces with gold
sodium thiosulfate They observed that this inhtbition of oxygen consump
tion due to gold 1s not lessened by the potential thiol compounds cysteine
methionine nor by BAL or thiomakc acid which contains a throl group
However the thil of oxygen was lessened by sodwm
thioglucose The effects of BAL and thiomalic acid were masked by the
fact that these compounds 1n themselves produce inhibition of respirationt

The 27 vitro inhib of oxygen 1n the rat kidney slices caused
by gold chloride was appreciably reduced by thiomahe ac:d BAL 7 cysteine
and sodium th but not by b or cysteine

huzell ef ol (157) showed that the addrtion of methionme to the diet of
rats recetving toxic doses of gold sodim thiosulfate was followed by an
increase 1n the survival rate and that when methionine was added i th‘;
diet and BAL given intramuscularly the survival rate was increased beyon
that obtained using erther substance along The animals recetving methwmne]
dretary supplement excreted less gold i the urine than those on the contro
dret Histologically the Lidneys and livers of rats recerving gold sodmm
thiosulfate injections and treated with both BAL and methionine were
much less damaged than the organs of rats treated with erther alone Dxetaf};
supplements of choline cysteme or washed sulfur gave shght \anablc’:e
neffective pi agamnst gold although choline and C)S;C
protected females somewhat better than males While methionne bene
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fited females more than males gonadectomy blank operations and large
doses of female hormones failed to demonstrate any correlation between
sex and toxiaty Weil & Sichére (158) reported on the dlsappearance of
Intolerance to gold therapy the )t of or
testosterone pellets Kominz (159) reported the decrease 1n the incidence
of toxic reactions due to gold when massive doses of ascorbic acid were
given mtravenously at the same time as the gold ijectsons

‘Phy stotherapy 15 the most neglected field in the treatment of rheumatic
diseases 1n general This difficulty 1s complex It includes lack of suffictent
tratning of the physician 1n methods of physiotherapy and 1ts possibilities
a shortage of physiotherapists and physiotherapy facilities In the treatment
of rheumatic diseases of all kinds physiotherapy has a part in the treatment
of almost every patient Martin (160) recently outhned what every phy
stetan should know about prescribing physical therapy He evaluated the
vartous methods available 1n physiotherapy such as heat hydrotherapy

massage electric th exercise let therapy and
he outlined the pitfalls in physiotherapy Stengel (161) reported the use of
sodium and sulfate soll m for rth

arthnitis with beneficial results 1n over 90 per cent of patients Kelly (162)
outhned the possibilities of physiotherapy in treating the arthritic and ndi
cated the tmportance of the adjunct use of ACTH and cortisone Currence
{163) h d the p { appl of local heat and concluded that
hydrotherapy 1s pre emunently the most desirable method for the use of
local heat on the extremities Jern & Currence (164) described the under
water use of ultraviolet light as a rehiable stenbizing procedure 1n hydro
therapeutic practice Kendell e o} (165) outlined the use of physical med:
aine 1n the home treatment of arthntis Clemmesen outlined the basic
prinaiples of remedial exercises (166)

Engel etal (167) used a venous occlusion plethysmograph with the com
pensating spirometer recorder to study the effects of contrast baths on
the penipheral circulation of 51 patients with rheumatoid arthntis Con
trast baths were given at water temperatures of 110 and 60 F (43 3 and
156 C) beginmng with an mitial period of 10 min immersion 1n the hot
water alternating m the cold and hot every 1 and 4 min respectively and
ending with the hot water making altogether a total of 30 min This pro
cedure produced a maximal average increase 1n peripheral blood flow of
95 per cent 1n the upper extremities when these alone were treated 62 per
cent 1n the lower extremities when these alone were treated and 170 per
cent respectively 1n the four arms and legs when the four extremities were
treated simultaneously Forty five munutes after the contrast bath to four
extremities simultaneously there was still an average mcrease 1n blood flow
of 63 pér cent 1n the forearms and 65 per cent 1n the legs There was an
average increase of 03 to 05 C 1n oral temperature as a result of these
contrast baths to the extremities the temperature increase being greatest
in patients who recetved contrast baths to the four extremities simultane
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intradermal 1njections of gold sodium thiosulfate 1n the skin of the back
In patients tested an increased reaction was followed by complications 1
19 out of 20 cases and a decreased reaction was followed by no complications
1n 19 out of a further 20 cases Of the remaining 16 which showed nochange
m reaction seven (44 per cent) had complications and nine (57 per cent) had
none hempf (148) reported on the use of a new gold compound gold
keratin hydrolyzate (Auro detoxin) with which he obtained 208 examples
of marked benefit among 250 patients with rheumatord arthritis Drug
reactions occurred 1n only 7 per cent of hs sertes Halbertsona (149) reported
on the gold treatment of chromic arthritis (Still s disease) mn chuldren Six
patients aged 4 to 14 years all responded favorably to the use of gold
thiogl Five were letely cured and one was left with some residual
disability of the knee

The use of BAL 1n the treatment of gold towcity has now made possible
the more widespread use of chrysotherapy In the treatment of toxic reac
tions produced by soluble salts of gold BAL 1s apparently quite effective
as reported 12 many instances and tn all varieties of toxic mamfestations
due to gold Davison (150) reported the use of BAL 1n dermattis due to
gold salts Lockie ef al (151) reported the treatment of thrombopemj
purpura and granulocytopenia due to gold wyth the use of BAL MacLeod
(152) presented a critical review of the use of BAL 1n the treatment of gol
toucity Experimentally it has been shown that BAL promotes the urnary
excretion of gold 1n rats and muce (153 154 155) Block et al (156) studied
1 witro the inhik of oxygen of rat kidney slices with gold
sodium thiosulfate They observed that this mhibition of oxygen consump
tion due to gold 1s not lessened by the potential thiol compounds cystein
methionine nor by BAL or thiomahc acid which contamns a thiol group
However the tihtb of oxygen was lessened by sodlu‘:n
thioglucose The effects of BAL and thiomalic acid were masked by the
fact that these compounds in themselves produce inhibitton of 1-espu'auol':i
The #n vetro mhibation of oxygen consumption 1n the rat hidney shees causec
by gold chloride was appreciably reduced by thiomahc acd BAL [ cystein
and sodium thioglucose but not by methionine or cystemne

Ruzell ef al (157) showed that the addition of methiontne to the die
rats receiving toxic doses of gold sodium thiosulfate was followed by :“
increase 1n the survival rate and that when methionmne was added i ¢ ;
diet and BAL given intramuscularly the survival rate was ncreased be)"’"e
that obtained using etther substance along The amimals receiving methmr:ﬂ;l
dretary supplement excreted less gold in the urine than those on the c:; ;m
diet Histologically the hidneys and livers of rats receiving gold sads -
thiosulfate injections and treated with both BAL and methionine wer
much less damaged than the organs of rats treated with esther alone D‘;leeta;};
supplements of choline cysteine or washed sulfur gave shght W;I"a e
ineffective p agamst gold although choline and ¢y bene
protected females somewhat better than males While methionine

t of
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fited females more than males gonadectomy blank operations and large
doses of female hormones failed to demonstrate any correlation between
sex and toxicsty Weil & Sichere (158) reported on the disappearance of
ntolerance to gold therapy foll g the i of estradiol or
testosterone pellets homnz (159) reported the decrease 1n the inadence
of toxic reactions due ta gold when massive doses of ascorbic acid were
grven intravenously at the same time as the gold injections

Physioth 1s the most neglected field in the treatment of rheumatic
diseases 1n general This dufficulty 1s complex It sncludes lack of sufficient
traimng of the physician in methods of phvsiotherapy and 1ts possibihities
a shortage of physiotherapists and physiotherapy facilities In the treatment
of rheumatic diseases of all kinds physiotherapy has a part in the treatment
of almost every patient Martin {160) recentlv outlined what every phy
sian should know about prescribing physical therapy  He evaluated the
various methods available 1n physiotherapy such as heat hydrotherapy

massage electric exercise b let therapy and
he outlined the prtfalls 1n phystotherapy Stengel (161) reported the use of
sodium and sulfate sol mn horesis for rh d

arthritis with beneficial results 1n over 90 per cent of patients Kelly (162}
outlined the possibilities of physiotherapy 1n treating the arthritic and 1ndt
cated the importance of the adjunct use of ACTH and cortisone Currence
(163) h d the 1 of local heat and concluded that
hydrotherapy 1s pre emunently the most desirable method for the use of
focal heat on the extremities Jern & Currence (164) described the under
water use of ultraviolet light as a reliable stenlizing procedure tn hydro
therapeutic practice hendell ef a} (165) outlined the use of physical medt
cine m the home treatment of arthritis Clemmesen outhned the basic
prinaiples of remedial evercises (166)

Engel efal (167) used a venous occlusion plethysmograph with the com
pensating spirometer recorder to study the effects of contrast baths on
the peripheral arculation of 51 patients with rheumatoid arthnitis Con
trast baths were given at water temperatures of 110 and 60 F (43 3 and
156 C) beginning with an imtial period of 10 min ymmersion 1n the hot
water alternating in the cold and hot every 1 and 4 min respectively and
ending with the hot water makig altogether a total of 30 min This pro
cedure produced a mammal average increase 1n peripheral blood flow of
95 per cent 1n the upper extremuties when these alone were treated 62 per
cent i the lower extremuties when these alone were treated and 170 per
cent respectively 1n the four arms and legs when the four extremities were
treated simultaneonsly Forty five nunutes after the contrast bath to four
extremuties simultaneously there was still an average 1ncrease 1n blood flow
of 63 pér cent 10 the forearms and 65 per cent 1n the legs There was an
average ncrease of 03 to 0 5°C 1n oral temperature as a result of these
contrast baths to the extremities the temperature increase being greatest
12 patients who recerved contrast baths to the four extremittes simultane
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ausly and least to those patients who received treatment to the legs only
Engel ¢f al (168} studied the effect of microwaves on bone and bone matrow
and on adjacent tissues and demonstrated that 3t was possible to rase the
temperature of submuscular bane marrow 3 0° and subcutaneous bone mar
row 3 4°C through use of microwave diathermy

Nelsan ef al (169) concluded that ultrasome radation was capable ol
heating bone marsow and felt that this method presented possibilsties as 2
form of diathermy Wakem ef al (170) noted that acuve fever tnduced by
satravenous admimstration of ty phord vaccine led to a reductton of penph
eral blood flow durng the chall phase whereas phyacally induced fever b
the use of hot baths or the hypertherm was consistently accampanted by
an inerease of blood flow and an mcrease of heart rate Bach (171) presented
a technique for the rehe! of pain 1n the arthatic p He mgected procatmt
snto the regron of the obturator nerve on the affected side ustng 2 thin fine
bore needle 2 to 3 1 1n length and 10 to 20 cc of 1 per cent sofution of
procaine nto the regron of the nerve at a poist immediately above the
transverse process of the fifth lumbar vertebrae Injections were given
every three or seven days for 6 to 10 tames This method 18 used as an
adgunct . physiatherapy McDonnell (172) emphasized that faulty sleep
postare 1s responstble for pain i the costo vertebral artrculations and out
lined hods for thesr

Figystrup (173) d d 1nvestig spon the
direct warmsng Heating the arms i a water bath brought about & nise 1
the temperature of the toe pulp which depended upon as sntact arcalatton
to the toes When the circulation to the toes was blocked the warmiag dud
siot take place thus wdicating that this method depended upon 3 heat
transfer rather than & neurogenic phemomenon Edstrom ef of (174) de
scribed an wteresting experyment 1 which the air of a hospstat ward {Lund
Sweden) was constantly conditoned at 32°C and 35 per cent relatine
humidity Patients were treated mn this atmosphere for 100 days and the
effect of the het dry merochmate was as follows the penpheral arcutation
sncreased m all peripheral vasospasm was converted mto peripheral vaso
dilatation the relative oty gen saturation of venous blood measured at the
medsaf cubital vewn wmcreased m the hot room while the arterial venous
difference diminished At 20°C room temperature they obtained & 51 per
cent mean oxygen saturation 1n the hot room the result was 82 per cent
mean avygen saturation the hemoglobin was unchanged the cardiac ouipu§
per minute showed no statistically sigmificant changes 1a cases of normal
heart function but 1n cases with cardiac defect the function of the hear
was better probably owng to hed actsse penpheral to
blood flow at the higher temperature There was no change 1 the calone

and basat bohe rate m most cases Cultures from !h;‘

pharynx shoned sn most cases 8 Bemalytic streptococct on admlssx:e!; :t
patients to the hot room but only 1a twg cases nere such cocti c‘l‘e!chc o
the end of thesr stay Apparently streptococc: do aot tolesate the #o

5 of in
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atmosphere of the microchimate The most obvious effects on the clhmical
symptoms have been remission of perarticular edema and capsular swelling
of the affected joints diminished shifting pains 1n contractures better appe
tite 1mproved function 1n cases of cardiac defect and disappearance of the
blue bvid eolaration of skin on hands and feet They also noted that there was
no tendency to immediate recurrence of symptoms after removal from the
hot room

Mennell (175 176) d d the place of pul n treatment of
chest pain There appears to be some menit 1n many of the mampulations
Demonstration of methods is probably of greater importance to the beginner
than reading of them

HoruoNEs IN REEOMATIC DISEASE

Hench hendall Slocumb & Polley (177 178 179) reported on the effect
of a hormone of the adrenal cortex {17 hydroxy 11 dehydrocorticosterone
compound ¥ cortisone acetate) and of pitwmtary ACTH on rheumatiod
arthritis and later on rheumatic fever and other related collagen diseases
They noted sp lar and rapid 1mps t 1n articular and muscular
symptoms The sedimentation rates were reduced 1n some tnstances and up
on withdrawal of these hormones the disease mamfestations promptly
returned Thesr first chimeal trials of these substances began a new era
chinical medicine So spectacular were the effects of these substances in tem
poranly altering the manifestations of the collagen group of diseases that the
Nobel Prize for Medicine 1n 1950 was awarded the physician Hench and to
the chemists kendall and Reichstein who had long before 1solated compound
E of the adrenal cortex

Since 1949 several hundreds of studies have been completed on labora
tory aspects of the use of these sub and related ds 1n an
effort to explain their mode of action 1n the collagen diseases and elscwhere
Among the most hearteming aspects of the use of these substances 1s the
rehef afforded to sufferers from asthma various types of dermatitis and
mtis Their importance lies 1n the ability to effect controlled remtssions of
several related diseases f{ollowed by controlled relapses on their with
drawal permitting study of remussion and relapse at will The mode of action
of these substances 1s still mysterious but much has been learned of possible
alterations of normal and pathological phystology as well as of toxic mant
festations during their use 1n men and many species of animals

The mere fact that the disease process again becomes mamfest upon
withdrawal of ACTH or cortisone 15 not in ttself a theoretic disadvantage if
one keeps in mind the use of msulin in diabetes mellitus Towic side effects
of cortisone and ACTH are so considerable that some other agents must be
found for effective treatment of large groups of patients with rheumatord
:;thxms gout rheumatic fever mritis asthma and the diffuse collagen

iseases

Rosenberg (180) has evaluated the use of these drugs climcally and has




398 KUZELL

concluded that the degree of improvement appeared related to the intensity
of the disease at the time medication was begun The long continued ad
mumstration of both hormones proved practical and relatively safe 1 hus
hands when intermuttent or discontinuous dosage schedules were employed
Even after long continued medication symptoms of rhenmatmd arthntis
generally became more active when either hormone was withdrawn Sub
cutaneous rheumatoid nodules became smaller under the mfluence of erther
ACTH or cortisone but these nodules did not disappear and in evecy m
stance enlargement recurred when the hormone was withdrawn The effect
on associated iritis resembled that on the articular symptoms and on nodules
Psontatic arthritis th d spendyl (ankylosing spondylies) and
Still s Disease reacted simularly to ordinary rheumatord arthntis His group
evaluated a number of other sterord compounds and found them to be 1
effective for controlling the symptoms of rheumatoid arthritis This group

Tuded t: one A® lone 21 acetoxypr 17 hydroxy
progesterone progesterone 17 hydroxy 11-desoxycorticosterone(Reichstein s
Compound S) pregnene triolone and desoxycorticosterone acetate They
saw & water retention tendency among those recestving ACTH and corttsone
and used diuretics as necessary Edema promptly disappeared upon ces
sation of medication Acne occurred more frequently with the use of ACTH
than with cortisone ACTH produced acne mn individuals of both sexes
under the age of 40 Four of 10 patients treated with ACTH for more than
60 days developed deep pigmentation of the face and the exposed por
tion of the neck and hands The color of this pigmentation resembled that of
a sun tan Among Rosenberg s patients for the most part there were 10
stgnificant changes 1n blood pressure They did not encounter the develop
ment of diabetes melhitus

Carlisle et of (181) pointed out that cortisone depresses ACTH secretion
and causes adrenal cortical atrophy (reversible when administration ceases,
and 13 a depressant of adrenal cortical secretion On the other hand adseno-
corticotropic hormone depresses the secretion of ACTH by the prtwstary
and causes adrenal cortical hypertrophy (reversible when ACTH 15 wnth]
drawn) ACTH stimulates adrenal secretion of cortisone and other cortica
hormones provided functional adrenal cortices are present Carhsle and his
group 1ndicated 1n summarizing the world wide work of investigators tha;
a beneficial effect which often could be classed as dramatic was‘produ;e
by cortisone 1n rh d arthnitis r} fever rh spondy
litis Still s disease acute lupus erythematosus Addison s disease asthma
uveitis ndocyclitis ntis sympathetic ophthalmiz and psoniatic arthntlsE
He noted that encouraging effects which require further evaluatmn]zl;
produced 1n certamn skin disorders acute gouty arthntts ulcerative col ‘l]m
dermatomyositis angroneurotic edema early penaarteritis nodosa penic)

nsitiaty and early scleroderma At the same time he indicated th:‘
o effect on the

hvperse
cor};sone 1n moderate dosage (100 mg per day) has httle or n:
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mitrogen balance The urinary excretion of uric acid 1s enhanced and in
hugh dosage serum potassium levels often decrease as a result of increased
uninary excretton of potassium Effects on sodium balance are varable
tending tonard early sodium retention and followed by increased excretion
later 1n Cortisone ad: 15 followed by a drop in the
urnary excretion of the 17 ketosterords Cortisone 1s known to decrease the
tuberculin reaction 1n sensitized guinea pigs and has been observed to de
crease antibody mitrogen (in rabbits) and to cause involution of lymphatic
tissue 1n man and animals Cortisone causes a temporary fall m the arculat
1ng eostnophiles

In using cortisone for symptomatic reltef of rheumatic diseases 1t 1s
important that adequate dosage be given In the imtial period 100 to 300
mg daily 1s required Later smaller daily doses may be used or larger doses
several times per week Freyberg (182) conducted clinical trials with Com
pound S progesterone 17 hydroxy progesterone A* pregenolone 21 acetoxy
pregnenclone testosterone and six other sterosds None has been found
beneficral in their studies Boland & Headley (183) reported on the manage
ment of rheumatoid arthritis with smaller doses of cortisone When the
dosage was reduced to from 32 to 65 mg per day satisfactory improvement
was sustamned 1n 32 out of 36 cases Booster doses were necessary to maintain
control of some of the patients n this group In the entire group 41 of 42
patients showed some evidence of side reactions while on doses of 100\mg
but only 3 of the 42 showed toxic symptoms w hen on the smaller maintenance
doses Edema was noted 1n 11 facial roundness 1n five blurred vision 1
five thyroid enlargement in three and there were 1solated instances of
acne hypertrichosis hoarseness amenorrhea purpuric lesions and pig
mentation Most patients expertenced some form of psychic change usually
proportional to the dose Carbohydrate tolerance decreased in two pattents

and two elderly patients had fi The ant1 rh
effects usually disappeared completely npon withdrawal of the cortisone
Muscular weak and ext developed 1n four after cortisone was

discontinued but not 1n any who continued on mantenance doses

huzell & Schaffarzick (331) observed some degree of chnical improve
ment 1 all of 17 patients with rheumatord arthritis under the wnfluence of
Cortisone Five patients with gout improved when treated during acute
exacerbation and two others worsened symptomatically Sprague ef al
(184) reported rapid clinical rmprovement 1n 33 patients with rheumatoid
arthntis or rheumatic fever treated with doses of cortisone varymng from
74t0 200 mg per day Copeman ef a} (185) intensively studied five patients
with rheumatoid arthntis under the nfluence of large doses of cortisone and
reported that four of the five d y mproved and one dr
mproved They noted a fall 1n ESR and decrease of circulating eospinophiles
1n all patieats They evaluated At androstene 3 17 dione AS androstene 3 ol
17 one pregnenolone (3 hydroxy A% 20 and As1 d
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3 ol 20 one 1n rheumatoid arthritis and observed no sigmificant chateal 1m
provement 1n spite of increased unnary output of 17 hetosterotd it some
instances

Kendall restewed the chemistry of cortisone (186) Thorn et ol (187)
a crtical review of chinical aspects of ACTH and cortisone adminsstration
emphasized that diversity and apparent nonspecificity of the actions of
adrenal steroids suggests some single fundamental action at the cellular
level Since the two most potent steroxds cortisone and its closelv related
natural precursor compound F are both surface active agents action of
cell permeability may well prove to be the common denominator of theirubrg
utous effect Mirick (188) studied the production of antibody among the
pattents under treatment with cortisone and vacemated with 10 ¢c of 2
solution contaiming 0 06 mg each of six pneumococcal poly saccharides and
noted no diff 1n the prod of bodies between these patients
and untreated controls However the degree of induced skin sensitivity
to Preumococcus polysaccharide was depressed 1n some patients during
treatment with ACTH or cortisone No consistent vanation from the basal
fevel of the ¥ globulin fraction was seen in the sera of the control patients
but there was a consistent drop 1n the serum v globulin fraction of 13 of
14 patients whose values before ACTH or cortisone had been within normal
Iimits even though speaific antibody against Pregmococcus was mcreasing
at the time

Bech ef a} (189) noted that while admnistration of 75 to 100 mg ACTH
per day caused a sharp increase in the urinary excrefion of ascorbic aud
1n pattents receiving from 75 to 100 mg of that substance per day nom
crease occurred duning the adnumistration of 100 to 300 mg of cortisone
Long & Favour (190) reported that 13 of 34 pauents medicated with ACTH
or cortisone failed to develop a tuberculin reactron to 1intradermal tests
with punfied protemn denvative after 7 to 30 days of treatment whereas
seven of these had developed erythema when tuberculin tested pror to thet
apy Six had not been tested Alter the withdrawal of the hormones 11
showed posttsve and two negative reactions Nelson et ol (191) showed that
cortisone protected 38 of 42 sensitized muce agamnst challenging doses o
antigen Recant ef @l (192) described an antipyretic effect of cortisone 1t
rabbuts given Preumococcus vacane and a Pseudomonas pyrogen Simonsen
(193) noted 1n guinea pigs a fall of complement from si< to esght hr alter the
1njectson of cortisone 1n 12 of 19 normal guinea pigs while none of 22 co8
trols showed sigmficant changes of complement 1n the blood In guinea PEs
passtvely sensitized agarnst horse serum 2 dose of cortisone varying f"’::
51010 mg per hg admnistered six to exght hr before the shock dose caus y
2 reduction of mortality but did not prevent the occurrence of symptoms o
shoch

Teslum et sl (194) reported a marked regression of the masstie accumula
ton of plasma ceffsn the spleens of hy perimmunized rabbits and 2 decrea.s;
1n the scattered accumulation of plasma cells tn normal animals The)y 63
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cytoplasmic changes 1n the cells of the zone of the
spleen with toah prehyaline or hyaline sut with
marked hyalinosis of the splentc reticulum proper in the penfollicular zone
and around the vessels They suggested that these changes indicated the
mfluence of cortisone on the serologic defense reaction and showed that 1n
disease of the mesenchymal tissue cortisone caused a change from an active
prehyaline phase char: 1 of plasma cells and hyper
globulinemza to an inactive hyaline phase which they compared with the
phasic development 1n sarcotdosis Large accumulations of glycogen in the
hepatic cells corresponded 11 morphological picture to the glycogen accumu
lation seen 1n von Grerhe s disease Blood studies in their animals showed a
marked nise in « globulin fraction and a less marked fall 1n the v globulin
while under medication with cortisone Plotz et al (195) noted the inhibition
of the formation of granulation tissue 1n wounds of the rabbst ear and sug
gested that the beneficial action of cortisone and ACTH in mesenchymal
diseases might be related to the depressive effect on host reactivity Spain
¢t of (196) reported that cortisone retarded the macrophage response m
muce They observed a reduction 1n the total cellular content of the spleen
of mice treated with cortisone Stephens ef o (197) described a striking 1n
crease 1n the uninary excretion of free histidine in patients medicated with
ACTH or cortisone a phenomenon which previously had been observed only
m with clinical of rh d arthritis

The effect of ACTH 1 treatment of rheumatoid arthnitis has been re
ported by many iavestigators Only a few of the reports can be considered
1 this review Janus (198) noted that improvement 1n joint tenderness and
grip reached a peak 1n 6 to 8 hr  drop 1n the arculating easinophils 1n 4 to
6hr and that blood flow increased 1 the first 6 hr then rapidly decreased
at 8 to 12 hr following single 1njections of 25 mg ACTH With a single
imection of 200 mg of cortisone joint tenderness and grip remained un
changed for 8 hr and then the effect ncreased to a maximum at 24 to 48
hr Decreases 1n circulating eosinophils and knee blood flow were maximal
at24t048 hr Brodie ¢f al (199) reported that among patients with rheuma
toid arthritis who were medicated with ACTH there wasa highly stgnificant
Increase in urinary excretion of free threomne lysine and tyrosine whereas
!0 cortisone treated pattents there was excretion of significant amounts of
threomine and tyrosme but urnary lysine excrettion was not sigmficantly

lt;xcreased On the other hand arginine excretion was not sigmficantly affected
Y either

Hench et ol (200) described the daily of 70 to 111 mg
ACTH 1n divided doses for 11 to 87 days 1n si1x patients Marked improve
ment was observed in rh arthrtics b that seen with

cortisone treatment The ESR tended to fall although 1n a few cases 1t
increased again during treatment Ragan et al (201) observed variable and
lr;creased urinary creatine excretion in eight rheumatoid arthritics during

of ACTH An d urinary excretion of unic acid was
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Ohserved in the same group In those 1n whom the Streptocoecus aggutination
test was positive the fater remained unchanged 1n all but one 1ostance in
which a positsive agg) h dto doubtful. The d sheep
cell aggfutination test hikewise only decreased 1n one of the eight patrents
One patient among the erght had an elevated antistreptolysin O titer which
did not change duting 27 davs of treatment

Pelner & Waldman (202) suggested the possiyhty thal the action of
ACTH and cortisone may be that of ‘ occupying or ¢ engaging  one of more
of the hver f thus L g hyperh {whatever that may
be) Duthie (203) suggested that under certain Circumstances the splees
secretes a substance which antagomze the action of adrenal sterads his
conclusion was drawn from studies on a patient who had had the spleen
removed because of thrombocytopenic purpura He observed that capiiary
resistance rises very rapidly and falls more slowly to normal levels on treat
ment with ACTH Astrup ef of (204) described the ACTH treatment of 2
10 year old gl with rheumatmd arthnnis At first a marked improvemeat
was noted Thereafter when she was maintained on a dasly dosage of 2 mg
for a month the LSR ro e to the imit1al value She developed athumnur
and finally a severe nephro 1s during which they noted a decrease 1n theserum
protems particularly in the o 1 globubn Later treatment of the same p&
tient with 50 myg daily for three days brought about a long Jasting remission
1 jomnt symptoms bnt treatment had to be discontinued because of the
development of edema Fmally the plasma protewn pattern became that of
nephrosis

Havermark & Nordenson (205) studied the hematalogical changesn 2
62 year old female rheumatoid arthntic treated with ACTH They noted 3
shght increase 1 hemoglobin and erythrocyte count which promptly fel
after treatment Serum sron levels rose sharply duting treatment but fell
thereafter to therr ongmal level The white cell couat rose from 6000 to
12000 and then fell The mononuclear count remamed unchanged '”’:
eosinophil count was reduced from 125 to none duriag the first and from 27
to none during the second course of treatment Marrow study showed att
ympr i the b p picture and temporanly became afrmost
normal Effersge (206) described a fafl in protein vatues 1 certarn salting out
intervals of the globulin in the course of ACTH treatment Thus fall accurred
more & when med produced 2 goud thmeal result Ashoe
Hansen (207) reported a subsidence under the wfluence of ACTH of histo

) 1ty d ble hyat acd of the fsewe as wetf a3

reduction m the numher of mast cefls which are wterpreted a8 the ‘pessph
eral transmitters of hormoual action

Green (208) observed that folloning the subcutaneous 1ajection of 4 mKr
of ACTH nto mice shin mitosis was depressed for several hours iz 2 manz:
sumitar to that obserscd in post ischenue shock He beheved that the A
or suppression of mitosis in the formatve cells from which
es and other antibody producing reucufoendothelial cells are

pression
tymphoevtt
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derived mught depress or abolish the tissue antigen antibody reaction and
the resulting allergic inflammatory reaction

Luft Sjogren & L1 (209) reported that the use of pure ACTH peptides
produced a clinical response comparable to that of ACTH in a rheumatoid
arthntic Thirteen mulligrams of ACTH peptides gave an effect comparable
to that of 25 mg ACTH protern Wolfson ef al (210) reported the use of
ACTH adsorbed on collordal aluminum phosphate which permts the satis
factory treatment of patients with single daily doses rather than the usual
multiple 4 to 6 hr dosage schedule used with ordinary ACTH Kunsell (211)
reported using a muxture of peptides prepared by partial peptic hydrolysis
of whote ACTH followed by precipitation of all the remaining proteins This
substance proved to be active chmeally 1n the same manner as ACTH

Holbrook and his collaborators (212) described the extremely interesting
observatron that among 20 patients changed from regular maintenance
doses of pig ACTH to beef ACTH at the same dosage at least five developed
resistance to pig but not to beef ACTH however one developed resistance
10 both pig and beet ACTH which raised interesting speculations concerning
the nature of these two different hinds of resistance factors The same
workers (213) evaluated admmstration of ACTH by vanous routes and
reported ACTH was not absorbed well enough through the gastrointestinal
mucosa to be effective Using procaine ACTH (125 mg per cc} they ob
tawned the same measure of therapeutic efficacy as with divided doses of
ordinary ACTH Using long acting ACTH (adactar Armour-——an ACTH
adsorbed on collerdal alumunum phosphate) 1t was possible to maintain
chnical improvement by giving some patients semt weekly injections using
double the average daily dose Holbrook and associates also observed that
beef ACTH dd not dissolve in the adsorbent and therefore could not be
administered by that method Among their many patients they noted no
evidence of resistance to AGTH when the administration was intermittent
but when admunistration was continuous and prolonged several patients
manifested heightened resistance

Borden e ol (214) studied the histidine tolerance before and during
admmnsstration of ACTH by using 500 mg histidne gven intramuscularly
2s histidine monochloride Blood samples were tested at 3 1 2 and 4 hr
following injection On the third day following tolerance test ACTH was
begun and on the fourth day of treatment the second histidine tolerance
test was run In a patient with rheumatoid arthritis and 1n a normal indt
vidual plasma levels of histidine threonine argtmne and |y sine increased
fallowang the injection of histidine The maumum tncrease 1n the plasma
levelin both tolerance tests occurred during the first half hour and returned
to rormal 1n 4 hr In the patients with rheumatoid arthritis the values for
arginine showed a greater increase than those for histidine In esttmation of
the amino acids 1n the u e hisudine as well as arginine tyrosine glutamic
aad and threonine all 1 ose shghtly m the first 6 hr collection The 24 hr
urine showed no apprertable nise m histid ne excretion During the second
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urine test after the ad ation of ACTH of hustidine as well
as threonime tyrosine and arginine tended to decrease tn the first 6 he and
showed no striking increase in the 24 ir specimen There was no apparent
explanation regarding the mncreased plasma arginine values mn the absence
of an increased urmary excretion of that amino actd Evidently ACTH does
not lower the renal threshold for histidine

Holbrook s group also studied the prolonged admimstration of ACTH
(215) Among 30 pattents maintained on ACTH continuously for 6 to 19
months six patients were d 1n lete remission on doses of 10
to 40 mg per day and without touc mamfestations Twelve other patrents
marntained 50 to 75 per cent improvement with somewhat larger doses but
with occasional evidernce of toxicity (edema and acne) Twelve other patients
marntained less than 50 per cent improvement even with larger doses 1
spite of recerving 1n excess of 100 mg per day In this latter group edema
acne fatigue and tachycardia have been constant problems Estrogen
proved to be helpful 1n control of acne Six of the group improved when re
cewving thyroid All of the patients were kept on a low sodium dret and were
gtven 3 gm of potasstum chloride supplement daily These patients were
thought to represent a group 1n which resistance developed to pig ACTH
Three patients ongmally selected for long term study who had positive
Thorn tests (eosinophil response) were totally reststant to ACTH in doses up
to 150 mg per day Markson (216) reported continuous treatment of t#0
patients with ACTH for a period of five months w1thout toxic effect however
three days following the discontinuance of therapy the patients reverted to
their former clinical status

Toxtc mantf of and ACTH —Ragan etal (217) descnibed
cortisone inhibition of granulation tissue production m the rabbit and sug
gested that the inhibition was due to ympaired reactivity of the connectire
tissue They suggested that this observation of delayed wound healing ma}
serte as an assay method of compounds for possible empiric use 1n the treat
ment of mesenchy mal or collagen diseases Creditor et al (218) also obsersed
that duning the hyperadrenaltsm 1nduced by ACTH there 1s an tnhibition
tn wound healing Blunt ef al (219) reported the delay 1n the gross healng
of expersmental fractures of rabbuts and the delay in the absorption of hemd
tomata On the fourth day after fracture there was histological evidence of
retardation of all phases of healing 1n the cortisone treated animals an
there was failure of connective tissue regeneration at this ime perhaps due
to an madequate blood supply or possibly directly due to the action of cortt
sone 1tsell Ruzell & Schaffarzick (331) reported the presence of one or more
towuc effects 1 21 of 32 patients receiving cortisone These side effects con
sisted mainly of hypertension which subsided with reduction of the dose
in 10 sleeplessness and nervousness 1n six and euphoria in seven Other
effects were depression psychosts delayed fracture healing 1n three transt

afness blurred vision excessive salivation and weakness Gastro-
s hemorrhage in two

tory de
intestinal bleeding was noted in three and subcutaneot
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of four patients Bech et al (220) noted the development of perttomtis duning
the ACTH admunistration the drug ewvidently obscuring the diagnosis
Steinberg (221) reported marked exacerbation of 2 previously healed peptic
ulcer 1n a female patient medicated with ACTH Baker & Whitaker (222)
reported the delay in closure of skin wounds on direct apphcation of hog
adrenal extract dissolved in 25 per cent alcohol Habif ef al (223) reported

the presence of perf: d duodenal ulcer d with ACTH therapy
Behrman (224) reported four patients treated with ACTH and cortisone who
developed skin of hy acne

rounded face striae atrophicae delayed wound healing and flattening of
keloidal scars

Laqueur (225) described the appearance of lumpy masses of basophilic
hyaline matenal 1n the basophiles of the hypophysis (Crooke s granules)
of pattents who had received small amounts of ACTH and small to moderate
amounts of cortisone prior to death These granules were :dentical with those
seen m the human hy pophysts 1n Cushing s disease and related conditions
Golden ¢f af (226) also reported Crooke s hyaline cytoplasmic granules in
the basophiles of the human hypophysis as well as basophilic stipplag of

many of the ch hobe cells They d the bility that these
changes reflected the storage of end ACTH foll g it
of the adrenal cortex by the th tion of this h

Robson etal (227) reported an 1ncrease 1n capillary resistance following
the use of ACTH Molomut ef af (228) reported marhed reduction 1n spleen
size of muce recetving several small daily doses of cortisone Histologrcally
there was reduction 1n size of Malptghian bodies and the number of cellular
elements 1n the splenic pulp Antopol (229) using large doses of cortisone
1 muce produced a strking Iy mphopema loss of body weight atrophy of
the thy mus and spleen dtmunution tn the stze of the adrenal cortex sahvary
gland hypophysts and the libernating fat body The anatomical findings
corresponded to those of the alarm and adaptation phenomena of Selye
except for atrophy rather than hypertrophy of the adrenal cortex

Smuth et al (230) reported that ACTH and cortrsone prolonged the co
agulation of blood 1n man and animals They showed the release of heparin
or a heparin Iike substance nto the blood following the use of these drugs
and suggested that this may be similar to the hyperheparinemia of anaphy lac

tic shock They ! d possible mnterr hip of the mast cell with
1ts heparin production the adrenal cortex and the changes in the blood
coagulability which may y the response to stress Hoefer & Glaser

(231) reported the development of abnormal electroencephalographic and
neuropsychiatric changes 1n patients treated with ACTH Thirteen of 15
Patients so treated showed el ) b 1 Nine of
the patients with changes also had mental symptoms Ten of 15 patients
showed psychiatric changes In 2 of the 15 severe psychiatric changes de
veloped Kobernick (232) demonstrated the development of ipemia 1n rab
bits on the fifth day of cortisone admimstration This lipemua graduaily
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paralleled the increase in blood sugar Marked glycosuria oecurred and the
1slets of Langerhans developed lesions simular to those seen i diabetes mel
litus Holten & Lundbaek (233) reported the development of decreased sugsr
tolerance and glycosuria in two patients with ankylosing spondylitss who
were recetving 60 to 100 mg of ACTH daily Similar changes were alsore
ported by Conn et af (234) n a study of the use of ACTH 1 three normal
subjects

During careful observation of the effects of cortisone on young male rats
Winter et al (235) described cessation of gronth 3et the cortisone medicated
rats consumed 47 per cent more food than their controls Regrowth of har
in 2 denuded area was completely suppressed Six weeks of treatment pro
duced a greater than 50 per cent adrenal atrophy 1nvolving the zonae fasacu
lans and reticulanis but the zona glomerulosa was practically unaltered
The cholesterol and ascorbic acid content of the adrenals was markedly re
duced The thymus became extremely atrophic and the spleen was moder
ately reduced 1n size Depot fat also decreased Serum « globulin was de
creased and ¥ globulin increased during treatment Serum cholesterol and
alkaline phosphatase were elevated and within 10 to 17 days after discon
tinuance of the mjections the changes were all reversed

Spain & Molomut (236) described more extensive lesions which were
localized in expertmental tuberculosis of guinea prgs medicated with cortt
sone as compared wsth unmedicated controls Tuberculin reactions in the
treated animals were more edematous than those in the untreated group 3
finding which has been confirmed 10 mouse tuberculosis by Hart & Rees

(237)
Oral admimstration of cortisone —In most of the studies thus far cortisone
has been given by i lar 1ny of the saline susp which

contaims 25 mg per cc (Merck) Freyberg et al (238) and Kuzell & Schaf
farzick (239) reported on the effectiveness of cortisone admimstered orally
There 1s no evidence of d g I 1rritation following the
oral admunsstration of cortisone Its chmcal effectiveness 15 remarkable
varying from 1 25 to approximately 3 0 mg of the oral to 1 mg of the cortt
sone by mjection as judged entirely by clinical response The use of cortisone
tablets 1n divided doses throughout the day has made possible 2 more smooth
regulation of the mdividual patient The saline suspension of cortisone may
also be taken orally although its taste 15 quite bitter Use of syrup of yerba
santa masks the taste quite well

Cortssone pellets —Thorn et al (240) reported using asceptically prepared
cylindrical pellets contaning approximately 150 mg of corttsone m‘-ed
patsents with Addison s disease Stnlang improvement was expenen
Jollowing the implantation of the pellets In these patients with Addison s
discase the pellets were used for three to stx months and their average d“‘:"
rate of dissolution was approximately 05 mg per 50 mg implanted T f
possible use of such pellets 1n theumatic diseases appears unltkely tn vies
of the much farger dosage needed to effect relief of sy mptoms




BONES AND JOINTS 407

Cortssone and snsulin —Henderson et al (241) treated 12 typical rheuma
tord arthritics with combination doses of cortisone and 40 umits of wmsulin
daily for 10 days Six of these expenenced rapid clinical improvement Symp
tomatic improvement was obtainable on higher dosage levels Noside actions
o insulin were observed In those recetving 50 mg cortisone plus 20 to 60
insulin units per day major improvement was noted or complete remission
in 11 of 12 cases and minor improvement 1n one This method deserves fur
ther investigation particularly 1n the treatment of ocular disease w here eleva
tion of blood sugar mught possibly alter the course of chromc uvertis

Shock therapy —hersley et al (242) attempted treatment of active rheu
matord arthritis with hy poglycemic reaction five days weekly for three or
four weeks Marked clinical improvement was noted 1 22 slight improve
mentin 9 no changein 9 and deterioration 1n one Improvement character
1zed by a general feeling of well being 1mproved mental outlook lessentng
of malaise mcreased appetite dimumshed joint pain and deep hyperalgesia
occurred after the first week of and d th g the
course The ESR was not significantly altered duning treatment Fourteen
patients showed an increase and three a decrease of 1 gm of hemoglobim
per 100 cc of blood A significant fall of eosinophils occurred 1n 34 of the
36 adequately controlled patients 44 hr after mawmum hypoglycemia
but there appeared to be no correlation between the fall m eostmophils and
the degree of clmical improvement Ten patients mantained marked and
three moderate clinical improvement six weeks after treatment Of eleven
arthnitic patrents subjected to electric shock therapy combined with curare
three showed marked clinical improvement two shght improvement and
fre nosignificant change Vogt (243) showed that the denervated rat adrenal
showed the same fall 1n ascorbic acid after an ingection of msulin as the
normal controls although under a more severe stress She suggested that
Cortisone mav act to snhibit the pituitary response to stress in patients re
cetving both cortisone and tnsulin

Tagnon & Corvilain (244) demonstrated that the intrasenous injection
of 1nsulin 1s followed by a decrease 1 the cwcculating eostnophiles of the
blood 1 subjects with normal adrenals but that this decrease 1s not obtamned
1f glucose 1s administered with the imsultn showing that the strmulus 1 this
instance 1s hy poglycema and not the msulin itself They failed to obtam =
drop in eosinophiles 1n three subjects with Addison s disease and one with
Prtuttary insufficrency which showed that this response 15 medrated through
the pituitary and the adrenal cortex Brown et al (245) reported on the treat
ment of three severe diab who had rh d arthntis d
They all responded well to use of ACTH or cortisone which suggests that
the effectiveness of the adrenal hormones 1n rheumatord arthntis 1s not
closely correlated with the gross of their bolic {
and may be independent of these activities as we measure them at present

Pregnancy blood and post partum plasma —Since the report of Barst
(246} concerning use of blood of pregnant women to transfuse refractory
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cases of rheumatoid asthntss there has been clinical interest 1 confirming
his clarms of marked therapeutic benefit Considerable recent work by
Granirer (247, 248) has emphasized the use of postpartum plasma rather than
whole blood in the treatment of rheumatoid arthritis He reported 320 post
partum transfustons without any cases of homologous serum hepatitis The
Jongest remission following therapy was 16 weeks and the shortest three
weeks He noted that postpartum plasma had a greemish tint was slightly
1 and h ly distributed A study of the pooled plasma
showed an average protem value of 4 35 gm with an albumin/globulin ratio
of 09 The lack of correlation between plasma protemn Jevels and edemain
the pregnant woman was striking The protemns of the postpartum plasma
resemble those of the maternal sera at or near term No clear explanation
of the ameliorating effect of postpartum plasma in the treatment of theuma
toid arthritis 1s apparent He also reported treating 2 man with rheymatod
arthritis with psoriasts 1n which both d mproved 1 )
Granrer has reported no il effects of the use of postpartum plasma and has
followed 24 patients for a period of two years giing 200 cc 1nfusions as
needed
Other sterords wn rhenmatic disease —Lewin & Wassen (249) reported the
bined use of 1nts lar mjections of desoxycorticosterone acetate
and diately foll g the of 1 gm ascorbicacid mtraenously
He noted mcreased warmth marked alleviation and disappearance of pain
of joints and 1mproved mobility which persisted § to 6 fir m 12 patients
12 to 24 hr 1n four and 14 to 18 days 1n two Several others have lepomd
moderately favorable results with this technrque Hallberg {250) 11 addition
to the desoxy corticosterone injected 8 cc of 5 per cent meth; lene blue iatra
venously He also reported simular results to the use of antramuscular
desoxycortic acetate and snt ascorbic and  He observed
no improvement when desoxycorticostesone acetate was used alone a0
suggested that the results were due to an oxidation product of that sub
stance Landsberg ¢t af (251) using the same treatment felt that only
patients 1n whom the arthritis was assoctated with loss of weight depres
sions vasomotor disturbances and loss of locomotive power were likely to
benefit from the method of Lewtn Because of the somen hat favorable early
reports there was a widespread use of this combined treatment !hrough"}‘:‘
the country Due to the lack of effect of this method af treatment sa the
hands of most rthenmatologists and others a flood of articles of a condem!;ﬂ
tory nature have appeared These include the articles of James ¢f al (252)
Bywaters (253) Wessman (254) hhng (255) and Copeman (256} fuch
Thyrordectomy and arthrstis —~Bach (257) discussed a case 10 ® '“
following thyrordectomy for thyrotoxicosss there was an onset of seveal
theumatoid arthntis within one month He proposed that with th‘E X?Jr;"‘ﬂ
thyroidectomy there was a sudden cutting down 1n production o
producing the prcture of rheumatoid arthritis
Antistiffness factor —Lansbury ef a! (258) studte

d the effect of the
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anti stiffness factor a fat soluble vitamin concerned with regulation of
phosphorus and calcium metabolism Animals deprived of this substance
develop a syndrome ch d by muscle d and stiffness
\f {both { and ard bed) and the general charactens
tics of collagen diseases (fever withoutinfection increased ESR eostnophilia
and reverse of the albumin/globulin ratio) as well as histologic lesions of
collagen necrosts The antistifiness factor prevents development of these
changes or if present m early stages will reverse them The use of this
substance 1n scleroderma has been followed by only the most feeble bene
fical effect and none at all on calcinosts The sources of this substance are
green vegetables raw cream unheated molasses and raw sugar cane jince
Ross and assocrates (259) have shown the presence of this substance
sugar cane Juice
Pregnenolone and other sterosds —In 1948 and 1949 Davison et al (260)
began to use 1n rheumatod arthritis 3 hydroxy A% 20 pregnenone which 1s
now simply referred to as pregnenolone They advocated the daily usage of
50 to 300 mg tramuscularly 1n rheumatord arthritts and ankylosing
spondylitis and reported reduction of the urmary 17 ketosteroid excretion
after a few days 1n the patieats with ankylosing sponds litis They clasmed
that the change 1n 17 ketosteroid excretion was accompanied by increased
mobility n the spine when fixation was primarily due to spasm but among
those patients with low urinary 17 ketosteroid excretton the response was
slower In five with moderate to very acute rheumatoid arthritis 1
volving only the jomts of the extremuties and four with mild to severe
kylosing d; mitial 1mp: was noted after 3 to 16 days
and complete absence of symptoms and objective signs after 3 to 36 days
1t 15 difficult to assess the report critically since the Amenican Rheumatism
Association  therapeutic critenia  were not applied to the cases studied
Of the 30 patients discussed only 13 were reported 1n detail Pregnenolone
has been widely used by others and although little evidence of chmcal
toxicity has been manifest the number of 1nvestigators reporting 1mprove
ment of rheumatord arthnius with its use 1s singularly small 1n contrast to
the large number of workers who report the complete lack of effect of this
substance 10 rheumatic disease
Freeman and collaborators (261) reported on a sertes of 30 rheumatoid
arthritics and noted that 15 of these had considerable dimunution of pain
;‘leitsr::se i swelling and increase 1n mobility and functional capacity 1n
an a week on oral doses of pregnenolone of 300 to 700 mg per day
These change‘s were not always paralleled by changes 1n the ESR or in the
4

level of On of meds in eight
;“ were given placebos Of these three had recurrence of symptoms i four
2Ys to five weeks and the five d therr t

e P!

irom tWo weeks to four months Of the remamng 15 patients 11 were
eported to have muld 1mprovement and four 1n whom the disease had
Progressed extensively showed no improvement Later Freeman ef al
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cases of rheumatod arthritis there has been chinical interest in confirming
hig clatms of marked th benefit Considerable recent work by
Granirer (247, 248) has emphasized the use of postpartum plasma rather than
whole blood n the treatment of rheumatoid arthritis He reported 320 post
partum transfusions without any cases of homologous serum hepatitis The
longest remussion following therapy was 16 weeks and the shortest three
weeks He noted that postpartum plasma had a greenish tint was shghtly

1 and h Iy distrsbuted A study of the pooled plasma
showed an average protemn value of 4 35 gm with an albumin/globulia ratio
of 09 The lack of correlation between plasma protemn levels and edema 1
the pregnant woman was striking The proteins of the postpartum plasma
resemble those of the maternal sera at or near term No clear explanation
of the ameliorating effect of postpartum plasma in the treatment of rheuma
tord arthritis 1s apparent He also reported treating a man with rheumatord
arthritis with psorsasis 1n which both conditions smproved sumultaneously
Granirer has reported no 11l effects of the use of postpartum plasma and has
followed 24 patients for a persod of tno years giving 200 cc infusions a3

needed
Other sterosds 1 vheumatic disease —Lewin & Wassen (249) reported the
bined use of } of desoxy corticosterone acetate
and diately f g the 1n) of 1 gm ascorbic acid intravenously

He noted mereased warmth marked alleviation and disappearance of pain
of joints and improved mobility which persisted # to 6 hr 1 12 pauenlsd
12 to 24 hr 1 four and 14 to 18 days in two Several others hase reporte!
moderately favorable results with this technique Hallberg (250) 1n addition
to the desoxy corticosterone ingected 8 cc of 5 per cent methylene blue ml‘ra'
venously He also reported sumilar results to the use of intramuscul ad
desoxy corticosterone acetate and intravenous ascorbic acid He observe
no 1mpr t when desoxycor acetate was used alone a:;
suggested that the results were due to an omdation product of that !U1
stance Landsberg ef al (251} uing the same treatment felt that only
patients sn whom the arthritis was associated with loss of weight dcfl‘e‘so
sions vasomotor disturbances and loss of locomotise power wer® Irkely :
benefit from the method of Lewin Because of the somewhat favorable c;lr)t
reports there was a widespread use of this combined treatment throtg ::e
the country Due to the lack of effect of this method of treatment 1 "
hands of most rheumatologists and others a flood of articles ofa conde;n;;)
tory nature have appeared These include the articles of James et af [¢
By waters (253) Wessman (254) Kling (255) and Copeman {256) ich

Thyrowdectomy and arthritis —Bach (257) discussed a case m( wwxe
following thyroidectomy for th) rotoxicosis there was an onset O s:mal
rheumatoid arthrius wathia one month He proposed that with th'e ApCTH
thyrosdectomy there was a sudden;um;‘g down 1 production o

the picture of rheumatod arthrits

pmiu::::tg;fneup_fadar ~Lansbury et af (258) studied the effect of the
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1n six classical cases of rheuntatord arthritis Polley & Mason (270) reported
the sneffectinencss of 12 steroids other than cortisone and four adrenal
cortex extracts which were tested in 11 rheumatoid arthritics both with
and without associated spondy hitts It 1s interesting that 10 of the patients
had recersed cortisone and/or ACTH prior to the test and had had excellent
antirheumatic relief whereas they had no relief with the substances tested
mcluding desoxy corticosterone acetate and pregnenolone

Kiing (271) reported a series of 40 patients with rheumatoid arthnitis
of the peripheral joints treated with progesterone or pregnenolone for one
to four weeks and noted remussion 1n five and major mtnor or no improve
mentin 11 9 and 15 respectively He also noted toxic effects consisting of
disturbances 1n the menstrual cycle of 11 of 19 women postmenopausal
uterine bleeding 1n 2 of 12 women and muld skin reactions in five Alexander
& Duthte (272) observed the administration of large doses of progesterone
to five patients with rheumatoid arthritis without evidence of therapeutic
benefit Kyle & Crawn (273) reported on 14 patients with active cheumatord
arthnitis treated with progesterone or anhydro hydroxy progesterone for
periods of 12 to 40 days with chinical remission occurring in one patient on
two occasions with each drug but they also noted in two patients a com
parable remission following the use of an mert placebo

Kersley ef ol (274) made a chnical evaluation of vanous sterods 1n
cluding ethiny] estradiol I and
progesterone and desoxycorticosterone 1n rheumatoid arthritis both used
alone and tn conjunction with ascorbic acd In no instance was there any
decrease of circulating eosinophiles or increase i the urnary unc aad
creatinine ratio to suggest any corticord effect They also noted that there
was no relation between the saturation with ascorbic acid and the thera
Peutic results The route of adnumstration of ascorbre acid showed no
correlation with the saturation of the therapeutic effects Only 4 of 42 cases
showed any d 1mp t d for more than 48 hr
Rersley & Mandel (275) 1n a further study supplemental to the previous
one administered progesterone with riboflavin as well as ascorbic acid and
concluded that 1t was doubtful whether riboflavin or ascorbic acid showed
any superionty over the use of saline solution Riboflavin was tried instead
of ascorbic acid 1n the second study because of its widespread use in the
body tissues

Ishmael and assoctates (276) treated 90 patients with rheumatoid ar
thritss with muxtures of testosterone propionate estradiol esters and preg
nenolone and poted improvement in 81 of the 90 patients However they

also did not avail themselves of the simple classtfication of cases and the
t enterra advocated by the A Rh A

rendering the picture somewhat difficult for others to understand There are
no other confirmatory reports 1n the current literature of the striking climical
'mprovement which these authors reported The same authors 10 a subse
Queat report altered their conclusions to the extent that they claimed 45
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reporting on 4 group of more than 40 patients with rheumatord arthritis
where the daily oral dose of pregnenolone was 500 mg per day noted
striking 1mprovement 1n 50 per cent after a pertod of one to two weeks
mild improvement in 30 per cent and no smprovement 1n 20 per cent They
reported an increase m uriary output of 17 ketosterords Cohen ef ol (262)
reported that i over 300 rheumatoid arthritics treated with pregnenclone
75 per cent showed subjective and objective improvement Robles Gil {263)
claimed 1mprovement in 22 of 30 patients treated with pregnenolone
Guest (264) reported treating 19 patients with pregnenolone from 7 to
21 days with one exception there was no consistent subjective or objectite
tmprovement In Apnil 1950 the Journal of the American Vedical Assocss

tion (265) d edi Ily that p i! h combina
tions of testosterone estrogen and pregnenolone and desoxycorticosterone
acetate with ascorbic acid have not produced symp n
th d arthritis ble to that ot d with cortisone and

ACTH Stock & McClure (266) reported significant and measurable 1m
provement 1n only one of seven patients with ty pical established rheumatoid
arthnitis given 17 acetoxy A® 20 pregnenone Stone (267) reported the
complete absence of effect of pregnenolone 1n a group of patients who had
all improved previously with ACTH Fitch et ol (268) used 21 acetate of
321 dihydroxy A’ 20 pregnenone (Artisone) 1n 15 patients and noted very
marked improvement 1 mmne moderate improvement 1n three and 0o
improvement 1n three Other investigators have not been able to repeat this
work with the same degree of chnical improvement being noted Generally
speaking there may be a shight degree of improyvement in general well being
of patients grven farge doses of pregnenclone denvatives but there 15 50
clearcut evidence that these substances have any speafic effect 1n the
treatment of rheumatic disease More carefully controlled nvestigatise
work should be done using untreated controls where possible 1nstead of
using each patient as hisown control It 1s indeed regrettable that the pre
mature use of these sub became so widespread hefore they were event
well into the investigative phase As Bywaters has wntten (253) The path
of therapeutic advance 1s strewn with the bones and the bottles of those
who have neglected such precautions
Various other steroid substances have been used empirically in trea

of rheumatord arthnits during the past two years 10 a frantic and seemungly
hystenical attempt on the part of many investigators to find some hormone

L which would { bly alter the progress of rheumatotd arthritis="
a disease first recorded by the ancient Egyptians No outstanding results
have been obtained except where sex hormones have been used at the ime
of the climacteric 1 both male and female 1n order to improve the general
physical well being irrespective of the rheumatic disease present Terr)
London {269) reported on the use of pregnenetnolone diacetate 17
hydroxy p and Ci d S of Reich and noted no eﬂecf
on any of the observed chncal h 1 1

tment

h 1 or mar
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status thymco lymphaticus  Hownever the small percentage of failure
of the epinephrine test 1 this group of $1 patients would seem to indicate
presence of a normally reacting hypothalamic pituitary adrenal cortex
system tn the great majonty of cases of rheumatoid arthntis and they point
out that the universal benefit of cortisone 1n rheumatoid arthritis on one
hand being considered agasnst the small percentage of cases showing lympho
cytosis in the same disease mulitates against the assumption of the concept
that there 1s 1mbal between the 1 cortex and the thymico
Iymphatic system n every case of rheumatoid arthritis

Parr & White (280) described the treatment of rheumatord arthritis with
wnjections of epinephrine using 05 mg 1 ol twice daily They claimed
the apparent beneficial actron mught have had something to do with the
production of adrenal cortical hormones the resultant decrease in lympho
cytes with the production of euglobulin which might 1n turn hase some
relation to immunological changes in these patients Godlowsht (281) also
reported the favorable use of epinephrine and repeated msulin hypogly cemia
in the treatment of rheumatoid arthntis He felt that the epinephrine
probably asserted 1ts beneficial action through the stmulation of the
adrenal gland to produce cortisone which 1n return exerted a beneficial
actton which should be regarded as a non specific but very potent factor
n lating the essential h of the mnfl tself but not
affecting the etiology of the disease

Thorn et al (282) noted that the status of the adrenal cortical functson
appeared to be essentially normal 1n 16 of 21 patients with rheumatod
arthntis and that there appeared to be a wide vanation in the state of
adrenal cortical function from patient to patient with no apparent correlation
to the degree and seventy of the rheumatic disease present They also felt
that the tmprovement 1n gout which was brought about by ACTH was
apparently not directly related to the renal excretion of uric aaad but m
some direct way to the diseased joint tissue Walhis & Horvath (283) have
observed that the rise in systolic pressure following intravenous injection
of 001 mg of epmnephrine was impaired 1n the presence of excessive numbers
of circulating antibodies and therefore presumably excessive numbers of
tissue fixed antibodies  this effect appeared to be independent of the
serologie spectficity of the antibodies The authors hypothesized that the
physical presence of these anttbodies 1n large numbers impeded the rapid

t) of arteriolar r musele Among the subjects with this
1mpaired blood pressure response to epinephrine were patients with active
severe typical rtheumatoid arthritis Wallis has also shown that patients
with rheumatord arthritis present electrophoretic evidence of excessive num
bers of airculating antibodies

17 Ketosterords excretion —The measurement of the urinary 17 keto
sterord excretion has been accomplhished 1n several groups of patients with

rheumatod arthritis gout and anky losing spondylitis Davison et al (284)
reported
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per cent of patients tmproved when treated with testosterone and only
205 per cent of patients tmproved when treated with pregnenolone In
terestingly enough in their second (and as yet unpublished) report they
notrced dizziness sare breasts vasomotor instability and skin eruptions as
possible toxic side effects among patients treated with pregnenolone

ABNORMALITIES IN ADRENAL AND STEROID METABOLISH

One approach to the problem of rheumatic disease has been the more
or less ind use of every lable hormone 1n masstve dosage in
attempts to alter the course of rheumatord arthritis rheumatic fever and
related collagen diseases An examunation of the evidence for abnormahties
1 steroid metabolism associated with rheumatosd arthrits however reveals
much less available lsterary production Sommerville (277) studied the
urinary excretion of pregnanediol 1n rheumatotd arthritics followsng the
mntr of prog one The p: ge of the d
progesterone recovered as unnary pregnanediol 1n normal men yaned
between 9 and 15 per cent 1n four cases whereas in four male rheumatoid
arthnitics 1t varied between 22 and 27 per cent In normal post menopausal
women 1n six mstances the perceatage sarted betneen {2 and 16 whereas
1n post menopausal women with rh d arthritis the p an
between 19 and 36 The authors stressed the smportance of using ther
extremely sensitive method for the determination of pregnanediol in the
uune The discovery of this ab hity in the bolism of p
among rhenmatic subyects 1s of the greatest interest The study
to be expanded to larger groups of patients with all types of rheumatic
disease The authors ndicate that even though this abnormality may
prove to be specific for rheumatord arthritis and related diseases 1t may
prove to be quite unrelated to the response of these conditions to cortisone
therapy Parr (278) empkh d the p ed effect of corts and
ACTH on the thy mus and emphasized the absence of rheumatord arthntis
m Addison s disease

Parr and his associates (279) have described the results of the epmepbrine
test i 51 cases of rheunatord arthritis They injected epinephrae h}‘i“,’
chloride 1n G 5 cc of 11000 b ly and P
counts total leukocy te counts and differential leukocy te counts were made
attheend of 1 2 3 and 4 hr They emphasized that the typrcal response
to eptnephrine 1n a normal person can be characterized by an increase 13
total feukocytes total neutrophiles a decrease in total lymphocy tes and 8¢
per cent or more decrease tn total eosnophiles during the 4 hr of the test
Fourteen per cent of 51 cases shoned an absence of the typical eostnopen

ded as an of 1nadeq cortisone m fesponse
to epinephrine A pre epinephrine lymphocytosis evisted m 26 per C'“‘“":
the patients and the presence of enlarged lymph gland 1n both th
disease and frequently 1n adult rheumatord arthritis as well as the Iy mP”:d'
cytosts 1s suggested as mdicating a possible muld degree of the so ca

2
deserves
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hard to describe whether the psychic disturbance or the rheumatism 13 the
patients disease Even more suggestive in pattents who already have
rheumatoid arthritis the appearance of a new stressor tends to cause a
remussion Selye re emphasized the observations of Hench that occasionally
h d arthritis 1s beneficiall fl d by a variety of typical sys
temic stressors such as surgical operations starvation febrile reactions to
foresgn protern pregnancy oricterus Although Bassi & Bassi (291) reported
favorable influence of an adrenal cortical extract 1n theumatoid arthrntis
1946 1t was not until 1n 1948 and 1949 that Hench was able to show the
strking of the symp of th disease with the applica
tion of the cortisone and ACTH available to lim at the time

The future lines of research toward explaining the mode of action of
cortisone and ACTH 1n the collagen diseases will probably proceed stmul
taneously 1n several directions The review of the current hiterature how
ever mdrcates that two hines of approach show particular promise In the
first place the evaluation of the effect of ACTH and cortisone on serum 1ron
Tevels should be correlated with the climcal findings of Sinclaie & Duthie
(1200} that iron used 1n th d arthritics 1s followed by a
decrease 1n the sedimentation rate anise 1n hemoglobin and a disappearance
of the rheumatic sy mptoms 1f more 1ron 1s required by diseased or sensitized
tissue and 15 thereby not made available to the erythrocytes 1t 1s likely
that the beneficial action of gold and possibly some other substances may
m substitution satisfy the need of diseased tissue for excess wron leaving
that substance available for the erythrocytes Similarly 1t may be possible
that cortisone and ACTH block 1n some manner the chemical sumulus for
ITen to mugrate to diseased tissue Apparently there are no studies available
on the levels of free sulfhydryl groups and glutathione levels tn rheumnatic
subjects before during or after treatment with various agents and while
the rheumatic subject 15 under the influence of stressor agents Further 1t
1s remarkable that there has been no cntical evaluation of the status of the
thymus in relation to the collagen diseases 1n spite of the flood of publications
on related subjects and 1n spite of the fact that 1t 1s now well recognized
that pregnancy nitrogen mustards various steroids including cortisone
and x ray will bring about changes 1n the status of the thymus gland It 1>
2 well known observation of physicians and sufferers from gout that the eat
mg of thymus (sweetbreads) 15 often times followed by an exacerbation
of gout Another possible approach to the problem is nutnitional since there
has been no correlation of the sulfhydryl content of the vanous food sub
stances in regard to thetr ability to exacerbate goutand rheumatoid arthnitis
although agamn 1t 1s a time honored climcal observation that asparagus
which contains mercaptides will occasionally exacerbate a chronic or
latent gout

In regard to investigation of possible agents of infection with respect
to rheumatic disease 1t 1s possible that the further vyestigation of the role
of the L forms of pleuropneumonia like orgamism 1n man would be re
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inereased exceetion of urmary 10 ketosterouds 1 male and female patients with
ankylosing spondylits whereas thase with theumatod arthritis of the penphesal
10mts tended to have urmary 17 hetosterond excretion of average magnitude

Taraopolskv ¢ al (285) noted that among nime women between the ages
of 33 and 63 years the figures for 17 hetosteroid excretion vaned betneen
57 and 164 mg per 24 br using the Dussich modifiiation of the Talbot
method Sprechier (286) noted that when values for 17 ketosterosd excretion
were plotted against the logarthm of the dose of ACTH a hinear relationship
was found He also observed s most of his cases a greater percentage it
€rease in urtnary corticord excretion than n 17 ketosterord excretion amang
those under treatment sith ACTH This difference was particularly mathed
m tnfants as compared with adults

Desmarars (287) reported the estimation of neutral unnary 17 keto
steroids using the Callow Zimmermann method in 36 female and 31 male
patients suffering from rheumatmd arthrius Among these 75 per cent and
77 per cent respectively fell withia the normal hints of excretion He foun
a signtficant correlation between unnary 17 ketosterod excretion and the
age of the patients in both males and females There was 1n the male 2
significant corvelation between the activity sndex and the 17 Ketosterod
excretion but this was not demonstrable i the female and the reason for
the discrep 15 not. diately app. Davison and his collabarators
indicated that dunng deep x 12y therapy (281b) there nas ewdentlv @
sttmulus for tnereased tncretion of 17 hetosterowds followed by a relatn®
decrease and those patients whose disea e was in the active phase 2p
parently tended to show higher levels of uninary 14 ketosterond excretio?
than 1n the niore or less inactine or arrested cases

Edstrom (288) reported on the treatment of rheumatod arthntis with
mplantation of the anterior portion of calf pmgutary glands i 26 cascs
which were relatively new and of moderate seventy In those patients undet
40 years of age the results were good but 1n tho ¢ in the older group the
results were less favorable In stx cases which became symptom free the
effect was app almost diately and was accompamed by a marked
excrenon of unnary 17 ketosteroids and a decrease i the eosnophiles of
the arevlating blood Fellinger (289) reportng on the mmplantation of
fresh pig pitwitary tissue on 62 occasions in 23 cases of rheumatord a\'i
thritis claimed <ome degree of clmical relef 1 19 but stated that the rehe
was rapidly mamiested and of only short duration The laboratory findings
shawed leuhocy tosis with diminution i eosinophiles and leukocyles 1€
duction 1n ESR and increased uninary excretion of urate and 17 ketosterouds

Selye {290) suggested that rhenmatoid arthritis might be 2 mamf:stzugl\
of the General Adaptation Syndrome 1n response to a varsety of nonspﬂ'; c
stressors among which are allergic reactions focal infections and P!);f :e
somatic derangements He pointed out that in many cases the onset o ‘m
disease 15 obviously correlated with emotional disturbance gIving “5‘; .
the frequently used term  psychogenic cheumatism 18 which case !
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more sensitive than the usually performed procedure using whole blood
Six milligrams of unc aad per 100 cc of serum s taken as the upper limit
of normal whereas 40 to 4 5 mg per 100 cc 15 tahen as the upper normal
hinut of blood uric acid determinations ‘Tophi occurred 1n not more than 50
per cent of cases 1n his series and then only relatively late 1n the course of the
disease Asprration of nodules was a rewarding dragnostic procedure where
asptrated matenal revealed the unc acd crystals

Talbott (296) emphasized that rheumatoid arthritis and gout may be
observed in the same patient and m such instances each disease should be
treated independently Although gout 1s usually associated with a normal
complement of red cells and hemoglobin Morlock & Rosenberg (297) re
ported a case of coemstence of tophaceous gout and nontropical sprue
Berk (298) reported an unusual case of gout 11 2 young man who began to
have typical severe attacks at the age of 11 and when seen at age 28 for a
period of 17 moenths never had a blood unic acid level over 4 0 mg His diet
had never been high 1n purine content The roentgenograms displayed ex
tensive bone and joint destruction hersley (299) reported the case of a
man who died at the age of 23 from malignant tophaceous gout causiag
subluxation of the first and second cervical vertebrae due to tophaceous
softening In this patient the plasma uric acid rose to 17 mg per 100 cc
without renal rmpairment and the blood cholesterol fell to 50 mg per 100
cc Post mortem examination showed tophaceous softening of the cervical
vertebrae and massive deposits of urates m nearly all the joints and many
of the muscles

Harkavy (300) emphasized the allergic factors 1n gout In his study of
three pattents tno men and one woman he demonstrated that apparent
allergic response to speafic foods and pollens as well as infections played a
< role tn the devels of acute gouty £ assocrated
with elevatrons of blood unc aad He was able to produce typical attacks
of gout by the subcutaneous 1njection of several pollen extracts or by the
Synergistic action of allergenic foods and pollen In one patient he reported

temporary urinary and alb g the exacerbation
of jomt sympt b to the of pollen In another an
overdose of pollen produced nasal and y as well

s acute gouty arthntis He felt that the gouty individual of the type he
described should be considered an allergic patient whose jomts constitute
the major shock tissue and who have a comcidental unc acid diathesis
The heredity of gout 1s tmportant sn the study of the pathological physt
ology of unic acid It has long been recogmized that among the families of
gouty patients there 1s a high inaidence of elevated blood uric acd
tudividuals who have no arthnitic symptoms Stecher ef al (301) reported an
interesting study of 248 serum uric actd deter on the 201 b
of 44 gouty families as well as 1024 serum unc acid levels on 961 patients
examined routinely at the Cleveland City Hospital They took the upper
limit of normal for serum unc acd to be 65 mg per 100 cc and found
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warding since here agam 1t 1s known that the addition 11 vairo of glutathione
or BAL to media wall promote the growth of these orgamisras Further it1s
known that in the u<e of BAL to combat gold tovicity 1n rhearatod ar
thritts the symptoms of the rh disease are of! ated
presumably bv the free sulfhydry! groups of the BAL These 15 almost
nothing known about the it of pl fike organism
m man which is not surpnising since the media routinely used for the culture
of pathogenic micraorganisms 1n the haspital laboratory are not adequate for
a growth of these orgamsms which are so small that they have to be studied
m colony form It appears therefore that cortisone and ACTH whih
make pleur fi WOrse 11 exf 1 animals and also
cause expersmental tuberculosts to spread more rapidly may possibly do
thss through bringing about changes 1n the available sulfhydryl groups ¢v
1o for the satisfaction of the grow th requirement of the offending pathogen
Here agamn the striking efficacy of gold salts in the prevention or cure of
pleuropneumonsa arthntis 1n rats 1n contrast to the failure of most othet
substances may tn some strange way be hnked to the avaiability of the
sulfhydryl group or to the presence or absence of glutathione 1 the osd: ed
or reduced form \When one keeps in mund the foregomng obsersations 1t
becomes apparent that the action of cortisone may be simply to block the
pathological requirement of some enzyme system which has been altered
due 10 an infectional agent or other stres or

[geliyy

d

Gout 1s not a rare disease Itis Yy d or g!
Talbott & Lockie (292) emphasize that gout has been conmdered to be
rare because of failure to recogmze its eustence prior to the advanced

tages and that aty pical cases particularly those with several Jcmumvolwd
are often sncorrectly diagnosed as some other form of polyarticular arthritis
Nissen (293) reported 251 snstances of elevated blood unc acid among 1500
patients with various types of arthriis In this group of patients with ¢fe
vated blood uric acid only 8 per cent showed x ray changes t3 prcal of gout
All of the pavents had a favorable response to the adsumistration of cot
chicine sodium salicviate and gheine (gelatin) Among these 251 patients
not one gave 4 family history of gout four had previously revogmized gout
only three had tophi and unot one passed « urate stone

Rosenberg & Arens (294) emphasized that in the x ray diagnosis of gout
the evidence of change 15 not to be expected untl fairly late and that among
every group of gout patients there were many who showed no X 13y et
dence of urate deposits m the joints helly (295) emphasized that 12 gout
hyperuncemia 15 not a constant finding 1n fact st1s often transient of
absent in the eatly stages of the disease Usually although not always s
present 1n the chronic phases of the disease The degree of elesation lL:71
Blood unc asd moreover does not necessanly paraflel the severity of the
arthntic symptoms  kelly emphasized that serum urate determinations are
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more sensitive than the usually performed procedure using whole blood
Six milhgrams of uric acid per 100 cc of serum 1s taken as the upper limut
of normal whereas 40 to 4 S mg per 100 cc 1s taken as the upper normal
hinut of blood uric actd determinations Tophi occurred 1 not more than 50
per cent of cases 1n hus series and then only relatively late in the course of the
disease Aspiration of nodules was a rewarding diagnostic procedure where
aspirated matenal revealed the uric acid crystals

Talbott (296) emphastzed that rheumatord arthntis and gout may be
observed in the same patient and in such instances each disease should be
treated independently Although gout 15 usually associated with a normal
complement of red cells and hemoglobin Morlock & Rosenberg (297) re
ported a case of of h gout and 1 sprue
Berk (298) reported an unusual case of gout 1n a young man who began to
have typical severe attacks at the age of 11 and when seen at age 28 for a
peniod of 17 months never had a blood uric acid level over 4 0 mg His diet
had never been high in purine content The roentgenograms displayed ex
tenstve bone and jomnt destruction hersley (299) reported the case of a
man who died at the age of 23 from malignant tophaceous gout caustng
subluxatton of the first and second cervical vertebrae due to tophaceous
softemng In this patient the plasma uric acid rose to 17 mg per 100 cc
without renal impairment and the blood cholesterol fell to 50 mg per 100
cc Post mortem showed toph f of the cervical
vertebrae and massive deposits of urates in neatly all the jomnts and many
of the muscles

Harkavy (300) emphasized the allergic factors 1n gout In s study of
three patients two men and one woman he demonstrated that apparent
allergic response to specific foods and pollens as well as infections played a
conspicuous role in the devell of acute gouty d
with elevations of blood uric acsd He was able to produce typical attacks
of gout by the subcutaneous myection of several pollen extracts or by the
synergistic action of allergenic foods and pollen In one patrent he reported
temporary unnary and alt foll g the evacerbation
of jomt symptoms subsequent to the injection of pollen In another an
overdose of pollen produced nasal and pulmonary mamifestations as well
as acute gouty arthnitts He felt that the gouty individual of the type he
described should be considered an allergic patient whose joints constitute
the major shock tissue and who have a comadental unic acid diathests

The heredity of gout 1s important in the study of the pathological physt
ology of unic acid It has long been recognized that among the families of
gouty patients there 15 a high inaidence of elevated blood uric acid m
tndividuals who have no arthritic symptoms Stecher ef al (301) reported an
Interesting study of 248 serum uric acid determinations on the 201 members
of 44 gouty famlies as well as 1024 serum uric acid levels on 961 patients
exanuned routinely at the Cleveland City Hospital They took the upper
bt of normal for serum unic acid to be 65 mg per 100 cc and found




418 RUZELL

clevated serum uric acid 1 the relatives of gouty pattents as follons 18 per
cent among 11 mothers 17 per cent among 24 brothers 21 per cent among
24 sisters and 15 per cent among 33 sons Not a single daughter among 45
tested was found to have hy peruricemia Among male relatives i the study
there was no correlatron between age and hy peruricemia but female rela
tives were not affected below the age of 50 which suggests the mhibitory
effect of normal menstruation

The genetic peculiarities of hy peruricemia are such that m some famulies it re
embles an autosomal reces tve whereas 1 others st 1s more like an autosomal
domumnant These pecuharities are however quite satisfactonly explamed f the gene
imvolved 15 an which lacks p 1n both seves but basa
much lower penetrance i the female than n the male A tentative estimate of the
penetrance 1s about 84 per cent 1a the heterozygous male about 12 per cent or less in
the female This conclusion brings the data of the pedigrees 1n good agreement witha
tentative estimate of the gene frequencies in the general population

Stecher further indicated that elevation of blood uric acd 1 atself 1s not
enough to guarantee an attack of gout and that patients with uremd
leukemua polycythemia pneumonta malignancy cardiac failure and
hemorrhage often develop eles ation of blood uric acid even higher than that
usttally seen n gout without developing jomnt sy mptoms or topht Thus
there 15 apparently an umidentified factor or perhaps factors in the expland
tion of the pathological phystology of gont which remamns unexplaned
and which may be unrelated directly to the blood level of uric acid

Smyth ez al (302) also studied the genetics of gout and hy peruriceniia In
19 familtes and reported hvperuricemia 1n these families was apparently
due to a single autosomal dominant gene but only a portion of the hetero
zygotes for this factor developed recognized goutv arthritts Sev and age
were also significant factors affecting the level of serum urate and these
factors must be taken into account in classifying relatives nto normal
and  hy peruricemic groups Males who possessed the abnormal hereditary
factor apparently seldom developed marked hvperuricema before the age
of puberty When males under 16 3 ears of age were disregarded the propor
tions of hyperuricemic male relatives approached those expected on the
assumption that heterozy gotes are invanably hyperuricemic By reducing
the critical level! for hyperuricemia from 6 mg 1n males to 5 mg per 100 cc
n females the proportions of hy peruricemic females still fell somewhat shert
of the expected value

1shmael (303) reported on the famhal aspects of g
and obesity Hys study showed that 43 per cent of the 56 patien
gouty arthritss investigated were from diabetic families Seventy one per
cent of this group listed obesity as a famuly charactenstic Since there 13
such a difference 1n the chintcal prcture of diabetes and gout he pointed ";”
that faulty fat metabolism with the production of ketosis may preclpxtahc
the usual complications of either disease The younger the patient at the

out diabetes mellitus
ts with
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onset of the disease the more severe the subsequent clinical course Nephntis
1s often a final Fur )| appears freq ly asa it
tion and may lead to the-diagnosis of esther gout or diabetes mellitus Fur
thermore the same factors are likely to produce exacerbations 1 e infections
surgical procedures exhaustion ketosis emotional upsets and exposure

Spitz et al (304) reported a fulminating fatal gout 1n a 47 year old male
who had not had joint sy mptoms prior to three years before hospttal entry
His blood showed 1 7 million erythrocy tes and a hemoglobin of 4 5 gm per
100 cc The spleen was quite enlarged and the hiver shghtly enlarged Post
mortem examination showed sclerosts and calaification of the portal vein
and 1ts main tributaries as well as the usual manifestations of gout The
etiology and pathogeness of the portal vewn sclerosis and calafication re
mained obscure 1n this case but this most unusual occurrence served to
emphasize that gout must occasionalls be suspected even when the blood
count 15 low He also ad d the d that the d
of the so called old fashtoned gout of 100 years ago was due to the dis
continttance of the medical practice of bleeding Anema may provoke
attacks of gouty arthnitis but 1t 1s not among the common etsologic factors
since few people suffering from chrontc anemia develop chinical gout

Brown & Mallory (305) recently have described the renal changes in
gout by presenting the necropsy findings in five proved cases and one un
proved case All kidneys showed significant or marked benign nephroscleros:s
and deposits of urate m the medulla probably ongmally 1n the collecting
tubule One of their cases showed typical kidney changes but no chnical or
Joint manifestations of this disease and the authors suggested that this
case rmught represent primary renal gout Two of theiwr cases showed
marked pyelonephntis and one of these patients died in uremia Another
case showed small focal arcas of healed pyelonephntis and a fourth case
“as suggestive of the same They suggested that tubular blockage by urates
predisposed to pyelonephritis which might contribute to the renal damage
commonly observed in gout

Tarnopolsky ef ol (306) reported the deterrnation of unnary 17
hetosteroids tn gout They found normal excretion 1 seven of eight patients
and 1n one the excretion was 34 mg 1n 24 hr {using the analytical method
of Talbot) Wolfson et al (307) reported 10 cases of gout 1n men v here the
17 ketosterord excretion was measured and among those seven who had
interval gout excreted 3 1 mg per 24 hr Three patients with acute gouty
arthritis had 3 5 mg per 24 hr and one woman with interval gout had 0 7
Mg per 24 hr This was 1n contrast to therr average of 120 mg for males
?nd 90 mg for females 1n normal individuals and 100 and 4 7 respectively
t‘}’:r rheumatoid arthritics These authors concluded that 1 view of the fact

at their male patients with one exception showed normat biologic androgen
actiuity the finding of low urnary 17 ketosteroids constituted a finding
characteristic for gout They assumed further that in gout biologic androgen
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acuwity smght be mawntamned by an unusual androgensc hormone which
does not make an rmpaortant contrsbution of wnnary 37 ketosterouds whes
it 15 metabohzed

These same authors (308) expressed the thought that this nausuat
androgen 18 tmportant 1 the conversion of latent genetic hyperuncemta 1to
actual elevation of plasma urate and ta the male 1§ not present before
puberty and 1 the female until after the menopause The differences s the
exeretory rate of urate (higher 1n the male) may therefore be explatned b3
presence of a normal androgen The presence of latent genetic hypesuricemaa
ss of course essential n thewr theory of actsvity of the by pothatseal androgen
which presumably 1s of adrenal origin They commented on the observation
that virthsm does not oceur 10 gouty vomen and that there 15 no evidence
to suggest hyperandrogenism in gouty men In acute exacerbations of gout
they feel that there ss 2 temporary relative 11 oxy sterord lack Much remaas
to be clarsfied although this 1s an attractive line of approach to the probles

The same authors 0 discusstag the chacal findings among 18 women
with gout conclude that there 15 a marked difference between tophaceous
and pretophacgous gout i the female In the first place tophaceous gout 18
women begins before the menopause and 13 associated wath more mparrment
of renal function and higher lesels of dlood uric acd A family hstory of
gout was obtamable i half of those with tophaceous gout whereas it #as
obtamable 1n only one fourth of those with pretophaceous gout which
suggests that the eashier onset and greater seversty of the tophaceous type
was due to genetic factors The charactenstic body habitus of gout 1t the
female appears to be that of marked obessty and refatnely short stature

Wolfson and his associates (309) further concluded that the appleation
of a battery of sensstive hver function tests to & group of patients with gout
gave no mndicatton that there was any associated functional hepatic mpat?
ment among them During the acute attack of gout the protein findings are
occastonally altered i the 4 globuhin fraction The serum globulins are
produced by the entire reticuloendothelial system and the alteration 1t
their Jevels cannot therefore be taken to mean alteration of Iiyer function
(o andividuals with active gout since in other discases aftenng the serud
globulms this Gnding 1s accompanied by alteratian other mansestations
of hiver function They also reported that there was 3 1al 10 serum choles
terol during atute gouty arthritis and that the serum cholesterol of gott
pauents tends to be highest just before the onset of gouty arthnus These
Tugh levels may persist for some time after the onset They feel that this 18
a mamdestation of temporary adrenocortical hypofunction

Selye (310) summanzed the work of vanous authors 1 indicating that
a vasety of stressors such as physical trauma nfectson chiling foreig?
protem therapy ¥ seradiation and so forth have been knowst to be pre
aptating causes of acute gouty arthritis These agents ar¢ efectne 38
producing an alarm reaction wsth the corresponding ACTH discharge
Thus 1t has been suspected that the acute gouty attack may be related 10
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this systemic response to stress ACTH given during an attack of gouty
arthriss causes the joint manifestations to subside promptly On the other
hand if ACTH 1s injected duning the interval period patients predisposed
to gout will show an acute evacerbation several days after the injection
Since colchicine can control an acute gouty eptsode there has been con
siderable 1 about the re) hip between the action of Colchscum
and ACTH 1n gout The of colch diately after the
discontinuation of ACTH 1mpedes the rebound of acute arthntic manifesta
tions which follow the withdrawal of ACTH

The studies of Margolis (311) Benedict (312) and Bishop et ol (313)
suggest that colchicine and ACTH act through distinct mechamsms i
gout These studies 1n part are based upon the use of N** unc acid If the
theory of Wolfson and his associates 1s correct and 1n gouty individuals the
administration of ACTH results 1 the preduction of an abnormal testord
this sub: remains to be 1d d The use of ACTH 1n single doses
of 50 mg 1s capable of bringing about a rapid improvement 1n acute gout
followed by 1ncreased excretion of urates and rapid subsidence of clincal
mamfestations of the disease Generally wethin 36 ke however a decded
rebound of gouty symptoms may develop

The use of ACTH 1n gout apparently does nothing to alter the ultimate
course of the disease Bishop ef af (313) showed that 1n one patient with
a unic acd pool size of 3 300 mg (3 times normal) colchicine caused a 50
per cent decrease 1n pool size and an inerease 1 turnover rate of from 0 S0
10 101 pools per day In a stmilar patient cortisone decreased pool size 30
per cent and increased turnover rate from 0 59 to 1 26 pools per day Another
patient with a similar pool size showed no response to these two drugs he
had been maintained on a small daily dose of colchicine for some time These
studies were accomplished using uric acid labeled 1n the 1 and 3 positions
with N¥ this substance betng njected intravenously nto gouty patients
during Routy attacks before and after therapy with colchicine and cortisone

Talbott (292) made the clinical observation that an acute attack of gout
may be preceded by a period of diuresis during which abnormal amounts
of water sodwm potassum and calaum chlonde and phosphate are
removed from the body The cause of such cychc changes in the electrolyte
turnover 15 unknown Hellman (314) reported that the use of ACTH 1n
four patents was followed by an increase of unnary urtc acd and mitrogen
;Xcdreuon and a decrease m sodim and chlonde excretion Three patients
ﬂﬂ Blycosuria and two had increased glomerular filtration renal plasma
: ::rr 2nd unc acid clearance For three days following the injection period

¢ Was an increased excretion of sodwm and chlonde while the uric
:ﬁ;d returned to 1ts imtial value Attacks of acute gouty arthritis developed
ho\:::r four days after the completion of 1njection The relief of symptoms
 th er following injection usually appeared 1n 48 hr  whereas formerly

© same individuals attacks had lasted 10 to 14 days
Wolfson et ol (315) reported on the use of ACTH 1n treatment of 38
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gouty patients They also used colchicing sn a dosage of 0 65 mg four times
dasly comnadentally with ACTH and continued sts use after ACTH was
discontintted Rebiel 1n thesr c1ses sometimes occurred rapidly starting 1n 2
to 3 hr after the first second or third dose and sometymes more gradually
with g mp: nent foll ¢ each successive dose Attacks were
usually ended within 24 hr An average of 98 mg of ACTH was required for
75 to 90 per cent relief of symptoms in the entire group One bundred and
tweaty malligrams were needed 1n 21 attacks in chromically colehienmed
patients or those previously treated with colch Lall pared
with 70 mg sn 17 attacks not treated with calehane before ACTH was
given A mingle 100 mg dose of ACTH as the long acting alumuaum phos
phate adsorbed ACTH with colchicine given simultaneously according to the
abave schedule ended five attacks in pat not p ly grven coleh
and 1n seven of eight colchiane remstant attacks The remawmiag attack
was ended by a second dose of ACTH given 24 hr after the first Tmprove
ment was noted 16 an avesage of 9 hr 1 patients previously not receving
colchicime and an average of 13 hr i colchicine resistant attacks They
suggested that 1 certain medical and surgscal emergencies the prophylactic
use of ACTH or cortisone 13 indicated to support the impatred mechanisms
for mobilizing resistance to stress »hich 1s charactenstic of gouty sndrviduals
Kuzell & Schaffarzick (331) reported the use of cortisone acetate 1 the
treatment of seven patients with gout five of whom improved when treated
during acute exacerbation and two of whom became much worse

In treatment of gouty arthnts Forestier (316) reported on 21 subjects
treated with gold salts using a dosage of 100 my per week for 610 123
muscular imjections Usually two or three serses of injections sufficed ‘;
1mprove these patients chimcally Thirtecn of the 21 patients showed rapt
improvement and esght others were tmproved enly after from four to fie
sestes of gold mjections Eight other cases of more recent onigin v.:re SX::‘“
copper therapy erther mira 1y [sodium m (allyl
b Cupraléne] or latly  (eupro oxyq
sulfonate Dscuprene) and mn doses less than those usually employed ®
polyarthritis The clinical 1mpression 1n these prelinunary obseryations W:’
faverable Kuzell et of (127} treated 18 chrome gouty arthritics with the
same copper salts and noted marked umprovement tn mne shight improte
ment in five and no tmprovement 1 five Exacerbattons of jomt symptoms
oceurred less frequently after copper therapy

The wnjection of uric aged an rabbits sn which the blood sulfhydry! content
was reduced by about one half followwng a feeding of methionsne At
cystane defiaent produced diabetes sn 10 The ather two nere 00t affects ’
even by & third injection The unc scid diabetes fasted 5 tor 10 dayﬂ_r““
was then ¢y tologically simtlar to nuld alioxan diabetes (317) Bren & a;‘:ﬂ
(318) reported that 1n the qtrxa::;tamc determination of urpary wne

ce of glucese interfer

the xar:ysse}?au ang s group (319) nvestigated the antdiuretic effect of an

T tinediethyd
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chontme acid derivates The most actin e compounds tested were the 2 pheny!
and 2 methyl dernvatives of 3 hydroxy 4 8 quinoltne dicarboxylic acd They
also showed that the concentration of ascorbic acid 1n the adrenals of the
Sprague Dawley rats 2 hr after the subcutaneous admunstratton of 200
100 and 50 mg per hg of 3 hvdrovy cinchophen sodium salt was 221 124
304366 and 3554283 mg per 100 gm of adrenal respectively and
with 50 25 and 12 mg per hg of disodum 3 hydroxy 2 phenyl 4 8 di
carboxylate 1t was 274490 246+77 and 332449 mg per 100 gm
respectively compared with 404 £7 1 mg per 100 gm 1n control rats The
same authors studied certain aspects of the pharmacotogy of 3 hydrovy 2
phenylanchomme acid They noted that dialysis of plasma 1n the dog
revealed that more than 95 per cent of the drug was bound to plasma pro
tens Fifty mulligrams per hilogram per day was administered to two
Rhesus monkeys bv mouth and for 30 days no toxic symptoms appeared
In man less than 2 per cent was excreted 1 24 hr after 24 mg per kg
orally and less than 3 per cent in the form of total (free and conjugated)
drug Oral admumstration of 200 and 400 mg per kg daily to young rats
for 11 days and 40 mg per kg daily to dogs for 30 days produced no toxic
symptoms Eight hundred nulligrams per kilogram per day caused the
deaths of two of five rats and 100 mg per kg per day caused lethargy
anorevia and Joss of weight 1n two dogs after 10 and 12 daily doses and the
death of one of the dogs on the twenty third day At necropsy both dogs
showed areas of denudation the small intestine and 1n one a sumilar area
1 the colon

Lenzner Lockie & Becker (320) reported acute yellow atrophy following
cinchophen administration beginning on the day after the njection of 2
gm of anchophen and termmating fatally 12 days later Climcal and
Pathological evidence of pre eusting hepatic disease was absent Unnary
SUppression and early phosphorus retention were featured In additron to
the usual picture of cholemic nephrosis the kidneys showed considerable
amounts of calcium 1n the collecting tubules and their peripheral branchings
The report of thys case was 1mportant since at necropsy no pre eusting liver
disease was revealed The bility of a previous of hoph:
could not be elimunated 1n this 1nstance

Hartiala et ol {321) reported an increase 1n bath the volume and alkal
content of pancreatic juice from the dog s pancreas stimulated to secrete
submawlly by continuous intravenous secrettn mfusion This increase was
brought about by the wntravenous admimstration of 100 mg per hg of
neutralized sodium cinchophen The previous oral admimstration of cincho
phen to the point of uleer production for four days failed to alter the re
ebonse of the pancreatic secretion to intravenous sodum cinchophen Eiken
1822) reported the deselopment of a peptec ulcer n a patient following the
ngestion of 15 tablets contamning 50 cg of cinchophen and 0 5 mg of colchi
©ine taken one to four times daily Benjamin (323) reported a case of hepa
bis caused by cnchophen and jts recovery Hartiala (324) 1o studying
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wight dogs with 1solated duodenal fistulze noted that the effect of feecing
cnchophen was the depression of the alkals content and mucin content of
the duodenal juice wath recovery occurring upon wathdranal of the duug
Marphological changes were observed 1n Breunner s glands but not1n the
overlying crypts of Laeberkuhn after cinchophen treatment

MeCrachen e ol (325} reported on the favorable use of ainchophen i
14 cases of gout using a dosage of 15 to 3 gm of cnchophen darly for
three or four days They reported no toxie manifestations helly and assoar
ates (326) reparted on the use of ciachaphen m 2 500 gout patieats wmier
nuitently for long periods of time Among these 2 500 cases they did not
note a single case of hepanc damage They emphasized that cinchophen
should not be considered as a genera! anti rtheumatic agent since patients
with other types of arthntis do not appeir to tolerate st as well or 1 38
farge amounts as does the pattent with gout

Wrigley (327) re opened and reviened the question of the use of gly cne
{gelatin} tn the treatment of chroatc gout His human evperments shoned
that the mgestion of 25 ger of glyaine by two subjects was found to mcrease
the unic and output of both Average unc aod output was 23 4 mg per ms
before admmstration. of glycine and 39 95 mg after or an merease of 7
per cent The average unc acid clearance mereased from 119 to 17 Sce per
min  an increase of 47 per cent He encouraged re evaluation of the vse of
giyane 1 chronie gout

Coste ef ol {328) reported that the administeation of thianune by month
and by vemn gave subjective and objective rehef i patrents with gout and
they advocated 1s use 10 cases where colchiane had faded Violle (329}
seported the f ble use of the i the contral of gout
Talbott (330) pomnted out that the average patient with gout is gong to
spend about 99 per cent of lus time 10 the mterval pertods between attacks
He feefs that the use of the low punne diet during the itervals betwees
aktacks ss helpful but not obligatory Duriag thus interal his patients
recerved colchwine sntermuttently one or tno tablets a week and 1o some
instances one per day A high fluid sntake 15 encouraged to enhance the
excretion of unc acid and mummize the chance of kidney 1nvelyement In
the experience of the rettewer the daily admumstration of coated tablets
of sadium sahcylate glycine plus one or two tabiets of colefucine per day
affords greatest freedom of acute exacerbatson of gout
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notes indicate the appeal they made to the reader at the time of reading
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1 Syphilis Crawford G M MNew Engl J Med 243 916-26 955-66
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2  Some Properties of Viruses Andrenes C H New Engl J AMed
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3 Epidemic Influenza Andrewes C H New Engl J Med 242,
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159 references Of as much interest to the cardiologist as the phystologist
Recent literature 1s covered 1n a critical manner
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