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PREFACE TO THE FIRST EDITION

“ Behold, O Lord, for T am i distress, my bowels are troubled.”
Lamentations, 1, 20.
“My hiver ¢ poured upon the earth.”
Lamentations, i, 11.

Durrse the last thirty years it has become more generally
recogmzed that many forms of usease of the bowels exist and are
caused by entrelv different agents, although the outward signs
and symptoms may closely re=emhlp one 'mother .

Nany of the orgamsms responsible have now been dlassified and
~tudied extensively . their hie-histories have been worked out and
therapentic agents which act directly upon them discovered. The
present 1 therefore an oppoertune occasion to digest and review
the exrstmg knowledge on the dyspntenc diseazes and to assess in
some measure the value of the different forms of treatment which
bave been elaborated

Tt 1s felt that there 15 a real need for a comprehensive account
of the dysenteries, the vanous forms of cohitis, sprue, helmmthic
diseases, and the different diarrheeas which form such a complex
assembly 1n general and consulting practice. In additien to
dysentenes, there are many affections of the colon—the vanous
and emgmatieal forms of cohtis, by no means peculkar to warm
countries—which bulk largely in practice and upon which a great
deal of more acenrate mformation 1s mwuch to be deslred

Te in wwibh Hlan x e o wbe seasladom

PR, PR T

Lags been taken 1n hand  Much of the information which is made
available in this book exists already widely scattered thronghout
the hterature,

The differential diagnos:s of the various forms of colitis from the
better known forms of dysentery is one which confronts the
practitioner in the tropies almost daily ; but 1t 15 necessary to
state that this book, although 1t embraces a number of conditions
which are generally rerv:\rded as ** tropreal,” has not been under-
taken solely from that speciakized viewpomt ; rather has it been
written from the standpomt of genersl medicine. In hardly any

v -



PREFACE TO THE FIRST EDITION vi

other braneh of the medical art are the meeties of differential
diagnoss so important. It 1s, for istance, a gross error to diagnose
and treat acute baeillary dysentery, or acute colitis, as ntestinal
ameebiasis, and therefore to inject large doses of emetmne—a
particularly toxie drug

Having been engaged more or less contnuously for over
thirty years i the study of this subject from the bacteriological,
pathological and chimeal aspeets, I have drawn largely from my
own records ; mdeed I have endeavoured to make this book the
outcome of a ife’s study  As an example, the numbers of cases
studied at the Hospital for Tropical Discases 1n the preparation
of the chnical section of this work are as follows —

Chronse bacillary dgsentery 107
v (defimely 535
423 (males 263,

Ulccmhve enlitis 42 females 158)

Tolypus N 1
Polypoms

Mucous coltis 116
testinal tuberculosis 13
ntestmnl bilharzians 15
Gall bladder diseases 30
Duodenal nlcer 40
Appendicitis 73
Drverticulitis 17
Castno ulcer 12

The more techmeal aspects, the zoological deseription of the
intestinal protozoa and bactena, the methods emplo}cd mn theu—

Assistant, Mr W J. Muggleton, with whom I have been closely
associated for the past twentv-eight years.

My best thanks are also dueto Drs W I Cooke, FRCS T,
and J. N Strauss, M.R.C P, for many kindly suggestions 1 the
preparation of tlns work

Prire Maxsox-Banr.

149, Harley Street,
London, W.1.
January, 1939



PREFACE TO THE SECOND EDITION

Since the publeation of this work three years ago serious and
~ital events have taken place which have disturbed and too often
barbarously checked {he ordered progress of scientific thought and
work Though the horrors of mechanised warfare have changed
the tenets and habits of men. they have i no way altered the
nherent nature of pathogenie orgamms and the ravages of
direawe  These remam as ever mevitable accompaniments of
war and a menace to mankind, so that it is only reasonable to
expect that dyvsentenie conditions will play as great a part in the
outcome of this world conflict as they id in the simlar catastrophe
a quarter of a century ago

As T have heen actively engaged m the investigation and
treatment of the dysenteries since 1909, 1t fell to my lot to benefit
by an unexampled experience of these diseases 1n the Middle East
during the whole pertod of the last war, The results of these
laberatory mvestigations and their elinteal application in times
of war and peace set forth in these pages, were prefaced by
spectal researches undertahen on dysentery and sprue m Fip and
Ceylon durmng the years 1909-1918

Though no vital alterations have been made m the general
arrangemment of the book, mention 1s made of the many improve-
ments effected mn treatment, espeeally the introduction of
sulphagnanidine m bamllary dysentery. In view of the recent
new hight on the stiology of the sprue syndrome and the relation-
ship of this mteresting symptom-complex to the steatorrheeas and
fat absorption, a new chapter on pellagra has been mserted, a
better understanding of the complexties of this nutrmtional
disorder having shed much Lght upon the group of diseases with
which 1t has many aspects mn common

The demand for this second edition has been evoked by the
present cataclysm as well as by the necessity of meluding many
advances m #tology, diagnosis and treatment which in the
mterval have become available It 1s hoped that, by therr timely
publication 1n an easily-assimlable form, the volame may become
helpful to all i the armed forces or medical services at home or
abroad who may be called upon to treat the many vared and
puzzling phases of the dysenteric disorders With this end m
view I have tned by every means in my power to make this
revision as complete as possible. In so domg I have been

d afforded by the profession

ged by the g T
to the first edition of the worl,
Prmr Manson-Banr.
149, Harley Stréet, W 1.
February, 1942. v
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INTRODUCTION

By J. Jonxsron Asrauay, CBE,DSO,F.RCS
Author of ** The Surgeon's Leg,” ete

Tars is a book that needed to be written, and the wonder 15 that
such & work Lad not been attempted before Probably the
reason is that 1t required an expenence both of European and
tropical diseases of the ahmentary tract such as few possess,
coupled with an industry m collecting and tabulating what has
been wrtten on the subject 1n scattered papers in several languages
that would daunt nll but the most intreprd. Dr Manson-Bahr
possesses both the expenence and the courage to tackle this task
He has done so 1 the book before us, and the profession accor-
dingly owes hum a debt of gratitnde
The history of the differentation of the dysenteries 13 an
. important one. The dysentery ameceba was discovered by Losch
n 1875, and the dysentery bacilus by Shiga i 1898  This
time-lag has Leen unfortunate, sinee 1t has produced a general
belief 1n the minds of many that all dysenteries in the tropics must
be amcebic, while 1t 1s still not fully recogmzed that bacillary
dysentery 1s of the two the more widespread and important
This was especially so i the Great War. It was bacilary
dysentery and not the Turk that drove us out of Gallipol. With
proper precautions we should never have had an epidemmnc of
dysi nl‘cry there, for the disease 13 a fiy-borne one, as Manson-Bahr

Luckuly, by the tume the remnants of the troops came bach to
gypt, the mustake had been discovered, and throughout the
Stnai campaign tho elaborate precauntions taken to prevent fiy-
breeding protected the great baso camps from any further out-
break This was a very rewarkable feat when one ders that
8t Kantara on the Suez Canal there were one hundred and tw enty
thousand men with no samtation except field latrimes, and that
British, Colomal, Indan and European troops were all camnping
xin
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DYSENTERIC DISORDERS

CHAPTER 1
METHOD OF PROCEDURE IN INVESTIGATING A CASE
OF DIARRH(EA OR DYSENTERY

In the complete mvestigation of the canses of acute and chrome
diarrheea and the meny diverse condittons which border upon dysentenc
disorders, 1t 13 necessary to bring mto play most of the resources at
the disposal of the modern physictan , eluesdation of s case, therefore,
requires an extensive knowledge of mediine 1n general

In Table I will Le found a bst of the known causes of drarrheea
adults and children, but to describe oll these wn eafenso would entail
the compilation of o complete medical textbooh. This 15 far from beng
the object of the table, winch 15 deaigned as & means of conveymg to
practitioner and student the wide range of the subject, and of suggesting
details to wlich Ins special atiention should be directed  In Table 1T
are clasnified the different steps, m due order, which should be under-
talen m the mvestigation of a patient suffermg from diarrhes or
dysentery,

The special discases with winch ties book deals are those which m
some form or other, fall mto the dysentenc syndrome, and these
demand special laboratory methods to establish a diagnoss. The
main interest of tho heok centres round the subject of the dysentenes
and cohitis, and wathn 1t diagnos:s and treatment are handled at some
length with the wdes of asuisting the,specralist, practrtioner and student
to obtam an insight into an admuttedly complex subject

Tastx 1
CLaSSIFICATION OF THE Catses oF DuRRmas
N ADULTY
Primary dierrhaa

Constipation
Changes of climate, or weather
. Irmtants taken with food—mushrooms, merenry, arseme, or ptomame
poromng
Alcrations of ntestinal aceretion or absorphion

te and chromic dgspepaua  (gastrogenous), pancreatogenous
diarrhaea, choleeystitis

Idiopathic stentarthea {cxhae disesse), non-tropical and tropical
sprue, bl diarthees.,

Nervous diarrhaes



v INTRODUCTION

alongeide one another None the less, the military mind still clang
to the 1dea that amebic dysentery would be found endemic in

A knowledge of the dysentenes 1s of mereasingly great diagnostic
importance to all practitioners of medicine both at home and 1n
the tropics  For, as the time-distance between countries decreases
and people travel more and more, the nsk of mfection mathe-
matically mcreases. and we may expect to see more and more
diseases, once confined to the tropics, i every-day practice
i Europe. s

There 18, however, no hkelthood of amebic dyséntery ever
becomng enderme 1 the Brihish Isles, oning to the excellence of
our samtary arrangements, but a knowledge of the dysenteries 13
essential f one 15 to understand the extent and treatment of
colitrs, ententis and other similar abdominal diseases, and the
wonders that can be done by the proper uhlization of the modern
drugs now at our disposal should be famihar to all

Dr Manson-Baln's treatise 13 a mme of information on these
subjects.



PROCEDURE OF INVESTIGATION 8

- Tapre I
NETHOD OF PROCKFDLRE 1N THE IAVFSTIGATION 0F A PAIILAT SUFELRING
FroYt DIARBIEA*
1. History.

Features in hustory imdicating possible causes

“Shatpness of onset or chromcity

Dietetic habits

Previous residence 1n the tropics, moting partrcularly peogrephial
distribution of mtestinal disease

Liability w enlls

»

General Examination —Paving special attention to —

{a) Skin  Petechiw (septic endocarditis}
Testure {endocrme disease;
Pigmentation (kala azar, Addison’s dwsease, arsenic, etc )

(4) Nerk  Thyroud (hyper- or hy pothyroidism)

{c) Lungs Tuberculous, compression signs a3 n ameebic abscess of
Tiver, pulmonary abscess

(d) Cardio tascular  Congestion, septic endacarditis

(e} Tongue Spruc‘ peltazra, wiopathi steatorrhees, sy plils, gastro
genous drv

N C'eillml Z\'mmu &ystem  Lesions causing meontinence—e ¢ tabes,

(9) Glands Ingumal bubo 1f svgzmstine, Fret Hoffwamn test m
Iymphogranuloms, levkwemia

(%) Abdomen Talpation
Massc of colon, 3 .

. P
Doughy (tuberculosisl—spruc or steatorrhea

Enlarged spleen or liver—arrhoss, carcnoma, nialaria, lechemia,
ete

3. Digital rectal evamination.
Carcinoma, piles  stricture, ' velidty © fued of ulecrative colitie,
chromc roctal ameebic uloer, stncture of hoanphogranuloma
Feeenl impaction

4. Stool examnation. — (3 stools should be examined tf possible)
(a) \md eye appesrance—Ny<entenes, sprue (I suggestive —then

fat analyss, occult blood, test meal, glucose curves
® Hclmm(hcyg‘ Rilharza, ancy lostoma, falsctolopsia, heteruphyrs,

() Protoros. Amabe, balantidim gandie, cocadium, ete
(d) Charcot-Leyden cryatals

5. Blood examination.
Count —sprie anemia
Tarasites —malana
Serum d and the EToN]
Leucocyte count am\ (llﬂen-nlml m!mt u(‘nlur mn nmmbl:\ms And
1

4 t0 be connidered as 2 mere outlne contaming ponts whih & practstuoner
ot b b wund on approachung & tase e e
x
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Secandary diarrheea, Infectrve conditions

Typhowd and paratyphoid fevers (Salmonella group).

Baaillary dysentery—Singa, Schnutz, Flexner and Sonne infections,

Clolera

Gaertner and Aertryche wfections

Ameebiasis and amabic dysentery, balantihans, gmardiasns, flagellate
dirhea cocudiosis, malanal dysentery, leshmanial dysentery.

Trichnosis, . and other worm
mfections

CGeneral wnfections

Tndocarditss, septicxmia and pulmonary tuberculosis
Duseases of intestines

Careinoma

‘Tuberculosis

Syphulis

Actmomycoms

Duverticulitia

Chronic cieatnzing enteritis (Crohn's disease),

Peritonitis

Appendiaitis

Hemorrhoids
Blood diseases

Henoch’s and other forms of purpura.
Chrome crreulatory disturbance

Portal congestion

Carthoms of the liver

Chrome heart and fung disease -
Toxe

Hyperthyroism (thy rotoxicosis)

Chronie aleoholism

Urznua

Lardaceous disease. .
Avitaminosis

Pellagra and prepellagrous condttions
Special types of diarrhaa

Ulcerative colitis

AMuco-membranons colitis

Stercoral ulecration
Forergn body ta rectum.

IN CHILDREN
T

ne A serhpad

1,
Amcebic dysentery
Ceehac disease.
Intussusception.
Polypus. .
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Thus 1n the full elueidation of a case of dysentemc disease, or of
chrome diartheea, neatly all the aneillaries of medical practice may
v o R ar P, P

3
MvesLIgaLION. WHiCH Aetudlly ST Teman ol most value, 8nd wich
are always at s command
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6. Urine.—Casts, ete —urmmnn  (If suzgestive, blond urea) Dor-
phynnuna i pelagra and spruc

7. Wassermann.—Tabes Rectal structure.

8. Sigmoi N lestons thereby :—dyaen-
tenies, carcinona, po]ypus and polyposis, ulcerative colitis, ete.

9. Barium enema.—Growths, colitis of different hands

10. Barium meal —Appendicitis, daverticulitis, stenosis, strcture,

tamour, regwonal 1leitis (Crobn’s disease).

There are dysentenform diseases in which the chimeal picture 13 s0

In many nstances, from the actual physical examination and appear-
ances of the patient no posittve information can be eheited. This is
often the case 1n amcebasis and 1 the mider forms of bacillary *
dysentery  Special attention must be paid to the presence or absence’
of wasting and to the general appearance of the abdomen, whether
sunken, navlcular, swollen or turgd N

Other important points mn the examnation of the abdomen are !he
presence or absence of areas of d
deep pressure, a sensation of spastiity of the colon, or nctual
thickening of 1ts walls  The s1ze and consistency of the liver discovered
by deep percussion or palpation are important, as 19 also discomfort
directed towards the gall-bladder. The colouring and general features
of the complexion and texture of the skin rust also be nated.

After the physical exammation o! the pattent comes the positive

denved by ¥, by which means
a view of the mucous membmne may be obtamed At the same
time the allimportant microscopreal e‘(ammahou of the fmces must
be underf and b) the presence
or absence of mflammatory ceﬂs snd blood and the character
of the non-digested contents bemng duly noted. The search for m-
testinal protozoa or the eggs of ‘helmunths should be carned out with a
comparatively low-power fens (1e 3) before proceeding to the more
elaborate bacteriological culture of the stools.

Fimnally, with a due sense of proportion as to the value of mformation
thus obtamed, the radioscopic exammation of the bowel should be
copducted. Probably much more accurate knowl‘edge is vouchsafed

tests have each ther appropnate place. r
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‘Lhe levator ant muscle steelf may also be divided imto three portions —

1 The 1hococcyyeus, ansing from the selnal spine and from the
posterior part of the nhite ine Tt 15 inserted into the coceyy and the
ano-coceygeal Taphé It 15 wwually only represented hy fibrons tissae
and may bo regarded as a degenerating nuscle whose primary function
—flevion of the tail—has been lost

2 The pubococcygeus, which arces from the back of the os pubis and
from the antenor part of the obturator faseia, the fibres are dieected
backwards honzontally along the rectumn at a agher lesel than the
puliorectals

8. The puborectahis anses from the back of the aymphysis pubss and
forms the npper part of the tnangular lgament  From this ongin the
fibres pass backwards and alko downwards around the lowerand lateral
agpeet of the rectum, meeting with fibres from the opposite side behmd
the anal canal, so fornung a powerfal loop whick shngs the ano-rectal
Junction to the symphysis

The longitudinal masrle of the anal canal 1s ¢ prolongation of the
external museular coat of the reetum surrounding the anal canal At
the upper end of this eanal it at once becomes fibromuscular, Llending
1m ats postenor alf with the puborectahs, and m 1ts anteror half with
the external sphincter am profundus, and there takes its shape n the
formation of the ano-rectal ning

The sphancler any externus subcutancus 18 easily palpated and recog-
mized m s whols extent as a round or elliptical band mtnated at the

e et T it ove quarter

s there 15 en-

to an eighth

. This separates

“the muscle from the wore easily recogmzed lower and rounded edge

of the mternal spluncter, which 1teell reaches to withm a quarter of

an nch of the snal margn  The sphincter am externus sabentaneus

1s tho only purtion of the external sphineter which 1 subeutaneous and

13 direetly palpable throughout The lower border of the nternal

sphincter can be palpated as the rounded upper boundary of the mtes-

muscular septum encireling the anal canal It evtends below the

muco-cutaneons junction to within a quarter of an mnch of the anal
margin .

The ano-rectal ring 13 sitnated at the junction of the anal canal and
rectum It 13 found to be a P i £ bany pu~ed
of the upper portion of {a) the internal sphineter, (%) the longitudimal
muscle, {¢) the puborectahs, and (d) the extermal ephincter sm
profundusmuscles It <hontd be possible, by withdrawng amd inserting
the palpating finger with pressure at this pamt, to adentify this nng
with preasion  The posterior half of the nng 18 mare eaaly difined
because of the prominent strng-like fibres of the puborectalis portions
ot the levator am The puboreetalis, if followed farwards and upnards
from behund with the rectal palpating finger can be traced lesving the




CHAPTER II

THE EXAMINATION OF THE BOWEL WITH SPECIAL
REFERENCE TO SIGMOIDOSCOPY

Wirn the great majonty of patients 1t becomes necessary to undertake
a local exammation of the howel Tus 15 especially the case when
eomplamt 1s made of symptoms referable to the rectal canal, and even
m cases of genmmne dysentery 1t should always be done unless the
diagnosis has been rendersd abeolutely certan by the recognition of
the causative parasite 1n the stools It cannot too strongly be empha-
«ized that grate mistakes are bound to oceur unless a-local mspecttori
of the howel itself 1s made, and 1t 15 obstous that by no other means
can mahgnant growths m their early stage be recogmzed and dealt witk
adequately  The patient may seck advice solely on account of piles,
but the external appearance of hemorrhoids may be only a warning sign
of a more <evere pathological lesion ligher up the 1atestinal tract.

There are seseral methods of examimmng the bowel For the
diagnoss of hiemorrhoids, anal fissures, and fistule, the local examma
tion of the rectum with a suitable proctoscope 1s suffcrent, but for any
more extenstve Investigation a sigmeidoscope 15 necessary. Digital
esammation of the rectum should never be neglected  This 1s most
important from the viewpomt of the practitioner.

Breoprant Porvts 1y THE SURGICAL ANa10MY OF THE
Axvs avp Recrar Cavar

L T €. Mlligan and C X. Morgan, m tlerr study of the surgiea;
anatomy of the anal canal, have laid stress on the fact that the vanon:
museulatures of the bowel can and should he palpated and recognized
The external sphincter of the anus s a tnlaminar muscle which,
with the puborectalis portion of the levator am. forms a strong
muscular cylmder encirelng the longitudinal muscle, the mternal
sphmcter ant, and the anal canal  The three layers are named, from
below upwards, 1, the sphincter am externus subcutaneus, 2, the
sphineter am externus superficialis, 8, the splincter am externu
profundus  The fist and thurd portims are annular muscles not
attached to the coecyy 5 the second portion 15 elhptical and 18 attachec
to.the coeey. The second and third parts encrele the longitudmal
muscle and the mnternal sphmeter anr.

3
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modufication of Kelly’s short rectal tube It should be warmed, well

Tubncated and gently miroduced until the extrermty has passed the

sphineters  The obturator 13 then removed nr:d. by eans n‘! a good

o AR PN e %
-, o

EX4MINATION WITH THE SIGMOIDOSCOPE

1nd 1

as follows '—

s for py may be
1 Complant of rectal pain, tenesmus, chrome diarrhes, muco-
purnlent or blood-stamed stools

orswad g fmma ok

Lt LR

To very nervous and hystenical people, and very sennitive women, a
general anesthetic may have to be gven.

It 13 penerally recognized that i practised hands accrdents are very
zare mdeed and B Bensaude, the well-hnown guthor of

1n position, 19 «itunted vne imeh from the anterior end of the mstrument.
By an mgenious arrangement the lamp may eauly be removed
for cleanaing .

In order to insert the instrument with comfort, an obturator 1s
provided, which 13 removed direetly the muscular region of the sphincters
33 paseed.  The larp 15 then mtroduced, the eye-piece adjusted, and
the further passage of the mstrament controlled by sight. A smaller

a of the 3 T pe, which 13 soms
15 em. 1n lengith, can lie used for the mepection of the reetal canal.

Beforo usng the sizmodoscope, the operator must assembls
he instrument sud see that everything 13 n order, especrally must
he test the ¢leetne lamp, for fulure m llamnation at tho cntical
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ano-rectal nng on each side of the anal canal te be inserted into the
postentor surface of the pubic bones near the symphysis pubts.

The sphincier am infernis can only be recogmzed apart from other
sphincter muscles at 1ts lower edge near the anal margin. It les
ymmediately under the mucosa and 1s palpated along almost the whole
length of the anal canal ~ On withdrawing a+long tubular rectal specu-
lam from the distended rectum to the anal canal, the ano-rectal ring con-
tracts as the end of the speculum reaches the junction, and a parrow
nng of mucous membrane appears The Inghest portion of the
mternal hemorrhordal plexug hes just above the ano-rectal rng

ExamivatioN oF THE RecTud

Special preparation of the patient 15 not necessary for the local
mspection of the rectum, as this viscus 13 usually empty : if freces are
present 1t suffices to have them removed by a simple enema

The posture most generally adopted for the exarmmnation of the
patient 1s the left lateral The buttocks are rawed at the edge of
the couch, with the left elbow or arm placed behind the head, the
chest resting flat upon the conch and the knees well drawn up.  Some-
tumes 1t 13 adsantageous to place a sandbag under the left hip  This
left lateral position 1s the most fortable and Jeast it
when 1t 1« necessary ti patients iz the Jtingroom  Should
the patient be very stout or particularly muscular, the adoption of
the knee-elbow postion usvally makes esamination much easter.
Before mserting any instrument, the external parts must be carefally
examined, the condition of the skin noted, and search made for orifices
of fistale The anal margins should then be gently separated with the
fingers to ascertain if any fissure is present, and digital examnations
continued with the first finger switably lubricated. Vasehne 1s, as
& general rule, more satisfactory than glycerm, which is apt to cause

maen Tha svammme finmas ans arad b fnmarotall il v e

any further abnormality be present It 15 necessary to note that
infernal piles usvally cannot be felt, nor their extent estimated by
‘means of digital exammation  Many mustakes are made by a too rigid
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heat They should be cleansed with spmt  The eye-pieces require
special care, Great help 15 obtamed from a special magmfying eye-
ptece, such as Wolfe's, which magmfies two diameters {at 80 cm ) and
‘which 15 the pattern the author prefers. For the study of the finer
lesions 10 the bowel, and espeeially for the recognition of small ameebic
uleers, o magmiying eye-piece 18 absolutely necessary Fogging of the
glass of the eye-piece 13 prevented by warming before use, or hghtly
smearing with glycenn
A

’ of the rectum and the
sigmoidt Joop would be very easy were the rectum @ perfectly straight
tube, but s it 18 not, the exarmner must make hmeclf familiar with the
arrangement, of the parts 1n order to gmde the mstrament skulfully
When the pat oo AT

presents its pe ' 1 v A
forward, and . Coa D '
antero-postert | 1 -, ot . ot ;
vanable

The 1nterior of the bowel 15 not entirely smooth, for immediately
above the sphmeter there 1s a senes of longitudinal folds known as
the calumns of Morgagn  The Junction of the mgmoid flexure with
the rectum 13 situated about 11-18 cm. from the anus  The form of
this loop may be compared schematically to the two arms of a V
reversed so that i no ease 13 1t posuble to gro beyond 32-85 em from
the anus

The normal appearance of the mucous membrane and bowel —In the
normal subjeet, th mucous membrane has a umform rosa or rose-red

mucosa  (Figs 8, 4, 5, 6)

The regon of the ampulla ts furnished with valves At a distance of
7 em from the anug two valves cross each other at nght-angles, the
first of these 15 known as the valve of Houston, the second a3 that
of Nélaton, or the coccygeal valve  In 28 per cent of normal people
a tlurd valve exaats, the superior sacral valve At 11-14 em , the recto-
sigmoud sphineter mars the entrance mto the pelvic colon  This 15
more commenly hnown as the sphincter of O'Bume and 1t 1s always

Set Ay Ul MR G SULUKECY WL W SULIMOUNL, LI SPUTILLEr
having been prssed, the entrance mto the sigmord loap 13 seen to be
wathed by transverso folds At 15-29 em from the anus a reguon is
reached where will La seen palsatons conducted from the internyl ihae
artery, and tins appearance 13 most charaetenstie,  Detween 23 and
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moment 15 extremely annoymg In these small electric bulbs, such
faure 1nay be brought about by tnflng causes, which must be dis-
covered  The strensth of the current can best be tested by putting
the termmals on the tongue, when the charactensfic sensation is
produced  Very often the defect 15 1n the holder of the bulb atself, the
wires of which may be freed by a pin

Other mstruments necPs=ary 1 sigmordoscopieal exammnation are :—

1 e

2

bactenologcal examnation

£

ey
i
o

Fig. 1.—The author’s long- -handled ankmunn spoon for nhllmmg material from
utcers through the si;

Scue ¥

e

Fig Z.—Buopsy forceps for use with the sigmoidoscope,

3 A long-handled spoon on the prineiple of the Volkmann spoon,
“hmh the author employs to obtan scrapmns of dysentenc
uleers for mieroscopie examiation. g
{. Foreeps for obtaimng preces of tissue fmm the bowel for nuero-
scopie e'(ammanon or biopsy *  (Fig. 2)
5. An insnfilator for blowing 1n medicated substances.
6 A snare for removal of polypi (Lockhart-Mummery's type).
- The tube and obturator should bs sterilized 1n botlmg water before use,
but the other parts of the smigmoidoscope should not be subjected to
* The suthor favours the pattem manulactural by Vaan Bros, 63, Wesmautl Street,
London, W . 3
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1 the fundus ocull, and this can only be satisfactonly performed by

of each dhsease.
oot

underlying the mucosa, and there may Le venous vances simulatng
L len the b howds are mflamed, a hemorthagic
reetitss 15 produced and the patient may appear pale and caday erous

Preparation of the patient.—Yor o satisfactory examnation 1t
18 essential that the lower bowel should Le entirely free from faces,
~and to ensure this practitioners adopt vanous methods It 15 seldom
posuble to examine a patient suitably withont some form of preparation,
unless the bowels have been naturally well emptied just previously
Methods of cleansing the bowel vary according to the condition of the
patient, whether constipatcd, diarthere, or normal  Usually it as
necessary to mjcet o pt or more of hot water theee Yo four hours
Lefore the time fixed for the esamation, and to continue Javage till
the effluent 14 perfeetly clear, In eases of severe cunstipation strong
eatharties must be need with caution, because their action may be
contined durmg the examnation, flooding the bowel with hquid freces
Not later than & pan. on the day hefore, the patient should be given
41 vz. of castor ml. and lavage of the rectum should be performed
on the morhing of the exammation  Should the patunt be suffermsg
from duarrheea, then the prehmmary apenent must be omtted 5-13

It s essential that the preparation should be tonducted m a hospital
ot some institution where there are truned nures becsuse, if left to
themselves, patients v anably take the coema too late  The patient
must always Le mstrueted to pass unne numeditely before exanmation.
. Some nuthonties prefer to examme the bowel without suy prelin-
Iary preparation, clamng that the mucous membrane will then best

be seen in ity nalural state 3 this ja the pructice at 8t, Mark’s Hoxpital,
wn Loudon.
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82 em fall e lunute of the ascending loop of the sigmond, an
well-marhed Sodds of smuscons srubrae are 4neonntyred

In performmg rinundoscopy the opemtor #hould take note
nurtnal werang oot of the blowdvesses aheh run patd si

s onual vty 1 the e ol e i ntl e g T e from ae
4 et e At 2 Dyl a) prarues i . romtont o
U o+ angs of U T 1498 141 Lo b uston # ralves

5, Normat mctum uytor porton a0 19 cnu f ¥, Sotraus of ol
A shomin 2 feaTabee o8 Wmnched Lio: el s,
veesel on surface of micons.

Figs. 3-6.—Normal appearances o rectam gad slgmoid us scen by slgmoid
{Partly ofter Bearavde .

folds of the 1ucous wembrane  In mflamatory states of the

memhmm: iteell the cantonr af thees yessels may e obs'cuml
e 1

PP A T
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1 the fundus ocult, and this can only be satisfactorly performed by
& magnifying eye-mece
The characteristic and 4

¢s of the vanous patho-
logrcal conditions deseribed will bo found 1 the nppropriate sectins
of cach disease

Thmmrail e 12

Boas mus o cmmallie e 4nd bl Bae dlpo masals

.o L B .
underlymg the mucosa, and there may be venous vapees simulating
ecchjmoses  When the hemorrhoids are mflamed, a hemorrbagic
rectitis 15 produced and the patient may appear pale and cadaserous

us\ml'ly hy pertrophied, giving a crenated appearance

Preparation of the patient.—For a satisfactory exammation 1t
18 essentsal that the lower bowel should be entirely free from faces,
and to ensure this practitioners adopt varous methods Tt 13 seldom
posaible to exatmne a patient switably without some form of preparation,
unless the bowels have been natarally well emptied just previously
Methods of eleansing the bowel vary aceording to tho condition of the
patient, whether constipated, errhoere, or normal  Usually ot 15
necessary to anjcet & pint or more of hot water three to four hours
before the time fived for the exammation, and tn contiue lavage till
the efffuent 15 perfectly clear  In cases of severe cunstipation strong
cathartics must be used with caution, because ther action may be
continued during the exannnatiun, flooding the bowel with hqmd foees

Not later than 2 pm on the day before, the pattent should be grven
1~} 0z of eastor ol, and Iavage of the rectum xlonld be performed
on the mormng of the vwammation  Shonld the patient be ruffering
from diarshien, then the prelmunary apenent must Le mmtted 5-13
minims of fmeturo of opun bewng g en half to one hour beforchand
1f the duarrhira be very severe, an mgection of } gr of morphia 1s mnch
more satisfactory. A3 a youtne the author fds 1t advantageons to
dull sensaton by gvng 1-2 gr of lununal half an hour Lefore
ingteamentation, which then beeomes practieally paintess,

It 15 essenteal that the preparation shoutd be conducted 1 a hospatal
ot some atitution where thue are tramed nurses breanse, of left to
themsclves, pitients myanably tahe the enemt too hite  The patient
must always bo mstrueted to pass unne mediately before exatmation
. Bame authonties prifer to examine the bowel without any prelim-
inary preporation, clamung that the mucons membrane wall then best

be seen 1 its natural state . this 14 the practice st St. Mark's Hospital,
m London
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The exammation tsell 15 best performed on a properly construeted
table  If such a table 15 not procurable, an ordinary operating table,
prosided with hthotonry stimups, 1s o useful sulutitnte,

Position of the patient.—The po~ition m wlueh the patient is
placed for syzmandoscopy 18 vers important.  Undoubtedly the genu-
pectaral posstion 15 the one most favouralle from the operator's point
of ttew as the rectum and peluie colon then fall more or less into &
straight me and the mstrament can 0 most eases be inserted directly
mto the bowel mthout the md of inflation But in practice this position
has not been found aceeptable to the majonty of Brti-h patients.
Moreover, in elderly people and thowe nha ‘are cachectic or otherwice
m bad health, 1t 15 apt to cause mddiness and faintness. When a
<pecial sizmordoscope table 1s provided, 1t 13 posaible to arrange the
patient Iying on his abdomen with hus head directed towards the floor.
This position bas the same advantages as the gempectoral  The
dorsal posture, with the hnees raced, t2, the hthotomy position, i<
the one mvst usnally employed bong the most comyenient fo} the
patient It has the disadvantaze that somctimes considerable inflation
of the bowel 15 required to enable the sgmmdoscape to be passed, and
also that conmderable shill 1s often needed to direct the instrument
round the vanous bends. The Suns dorso-Jateral position, where the
patient ss placed on his nght s1de with the buttoeks elevated on sand-
bags. facing the operator, and with the hnees drawn up, has the
adsantage of bung much less fatiguing, and 1s therefore more suitable
for prolonged examunation ar where the patient 13 m a feeble state of
health, It 1s the positron most favoured by the patient. The sertical
postion of Granwille §. Hanes, in which the patient is hterally
standmg on Iis head, has been msed for Iagh sigmoidoscopy,
especially 1n Amenca,but 1t 13 qmte unsuited for any but the most robust,

L R TR MR . ERY

a suppository « © ° ‘ s oot
a fissure 20 ¢
mto the rectur
1 warm water
1t must be remembered that the anus is extremely sensiive to beat.
The tube itself should be well lubticated wath vaseline or, better still,
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light mserted and further passage through the lumen of the bowel
guided solely by mght. In the genupectoral position the pasaage 15 easy
and msufflation is not required, but in the dorsal and lateral positions
nflation is essential; the necessary pressure on the bulb should be
made by the operator humself, who should instantly releaso 1t ghould
the patient complam of acute pamn. After passng the sphincter
region, when the patient 15 1n the hthotomy position, the mstrument
18 held honzontally, and then directed upwards and backwards m the
directron of the rectal ampulfa. At 11 em )t must agam be directed
i & hortzontal direction so as to find the entrance of the pelvie colon
This loop is not usually situated medially, and 1s directed towards the
left more often than to the nght Again the direchion should be at
first honzontal and then vertical, until the entrance to the loop 13
secured. This is by no means always easy, and frequently the operator
bas to withdraw the mstrument for 4 short distance, at th same time

tho ball, looks for an opening space mto which he may plunge

When the descendmg branch of the pelvic loop 19 penetrated, the
operator must mampulate the mstrument and msufflate the bowel It
13 necessary ahways to heep the lumen of the intestine m the centre of
the field of vision as the instrument i+ advanced  This 1s as far as one

fan 3 T wmrnaad and ab by ghama b chantd Ta ncguibia fa natnate

esamnner can observe minutely the folds of mucous membrane 8s they
present themselies  More important observations upon the position

_ In order to cleanse the bowel, some pledgelets of cotton-wool are
introduced m the erocodsle-forceps, snd they may alo be employed to
Temove an excess of flmd or hiqud feces.  Water syphonaga can also
be adapted and the apparatus may be attached to the nearest tap,
thia 3¢ often extremely usefal whien the bowel contents are copioas
80d offensise. Beudes rendering the lumen of the Lowel patent,
msuflation his other advantages, 1t miy be employed to delinsate
the ontlues of, a tamour or to test the elastiaily or otherwie
of the mucow, In nonoal conditions the natural folds of mueons



14 DYSENTERIC DISORDERS

The exa
table If .
pravided

Position of the patient.—The postion m which the patient 13
placed for sigmmdozeopy 15 very nnportant  Undoubtedly the genu-
pectoral position 1s the one most fatourable from the operator’s point
of v1ew, as the rectum and pelvic colon then fall mare or Iecs into

O e

'

\oreover, 1 clderly people and thuse who are cachectic or ntherwise
m bad health, 1t 13 apt to cause @mddmess and fantness. When a
special sigmordoscope table 135 prov ded, 1t 1s possible to arrange the
patient Jying on s abdomn with his head directed towards the floor.
This poution has the same advantages as the genupectoral. The
dorsal posture, with the huees rased, 1¢, the hthotomy position, 13
me one mmt u:mll» emplo;.cd bnmw lhc most convenient fof tho
A —n1 annaidos bl --m‘hnun

round the vanous bends  The ums dorso-lateral position, where the
patient 13 placed on his right stde with the Imttocks elevated on sand-
bags, facing the operalur, nnd with the l\nocq dmwn u]\, lms the
e pelaby

. t

1

standing on s head, has been used for high sgmowdoscopy,
especally 1n Ameries, but 1t 13 quite unsuited for any but the most robust.
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membrane ato sapidly reduced under gontlo mmﬁhhou o xeform

t, when

L " . . ths folds

e + . or force 13

. s ses pam,

thus, an th f, v states, d 13 more

painful than when simple ulcerative lesions are pre:ent A certam
amount of shill 18 reqmred mn controling the forces of sufflation,
and uswally begimners overdo this process, thereby causing unnecessary
pain and imcunvenence

The distance that can be attamed with a sigmordoscope depends,

anmsthetic.  Where an intestinal tamour ean b felt tn the abdomen
its exarunation by sigmoidoscopy 1s most necessary before the surgeon
ean proceed tn laparotom;

Sometimes the walls of the mtestines, bemng abnormally dry and
lacking m mucus, chng to the sides of the instrument like the fingers
of o glove, sometimes, also, the walls of the bowel beeome stretched
over the upper end of the sigmodoscope ke a drum, snd when undue
pressure 13 made by the operator m these circumstances, perforation
of th boel may oceur _ This 13 specually l;hely to take placo when the
bowel wall1s weakened or attenuated by a

ployed to d the extent to whlch
the metrimant has been passed, and 1t 15 surprismg to see the position
m which 1t may he i the abilomen, thus demonstrating the
vamation m the anatormeal posiion of the sigmond flexure  The
extremity raay even be found m the epigastric region or abutting the
lower edge of the Liver

The routtne empl t of the should not
the examuner to neglect the older metlmds of exarnmnation, The
education of the sense of touch 15 most 1mportant There are many
snstances of small cxcurmsenbed cancers of the rectum (8-10 em above
the ws) which ean bo accurately palpated by the finger, and the

Bau 0L e rectunr, wiclk may be tucked away and fudden m the
e s el . N rument
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CHAPTER III
HISTORICAL SURVEY OF THE DYSENTERIES

DysentERY, or the * bloudy fluxe " of our forefathers, has been an
object of cunosity and study since the earhest times 1t 13 now farly
certain that Hippocrates, the Father of Medicine, distingwshed 1t as
a disease distinet from other forms of diarrheea, and that he noted the
sigmficance of tenesmus, s symptom which supervened frequently m
cases of mortification Aretens, Celsus, Archigenes, Galen, Ceelns
Aurehanus and Alexander von Tralles all give somewhat crude clineal
descriptions of dysentery  Celsus in particular ascribed the ** bloudy
fluxe ” to ulcers in the mteror of the intestine which eaused the patient
to suffer continuously from tenesmus and pain near the anus

These ancient wnters, however, appear to have descnbed only
sporadic forms of the dwsease ; 1t was from the fifth century onwards
that emdemies were noted 1n Europe The chromelers of the period
record epdomics of dysentery in France 1n A p 534 and 538, and agan
n Northern Enrope 1o o p 760

The 1nfections nature of the disease wag first referred to by Fabrierus
{ﬁlda}ms m 164%3 shortly afterwards ipecacuanha was introduced from

polluted by the roots of Serpentaria

In the muddle of the seventeenth century the subject of dysentery
figured much 1n medical wnbings, especially in those of Sydenham,
Morton, and Wills concerng the great epidemtc of 1668-72. They
first distmgmshed clearly between blood-stamed dysentery stools and
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15 specaally 50 1 the eaze of ternal hamorrhiords wlich cannot be fely

appomnting, but fallacwots  Finally, reliance must not bo placed upon

py alone to the exclusion of other methods of examination,

such as the eruscope exanimation of the feces and palpation of the
abdomen

In the following table a summary s grven of some of the practical

results of routme stgmordoscopy, to which future reference will be made,

TABLE III --StatIsTICS ’

Number of dysentenc cases examined by sizmoiduscopy in the Hospital
for Tropical Diwases, 1920-1935, to ascertain the frequency of strture in
tropieal practice 3,004

Stenouis and stricture of rctum (inedence 0895)
Chrome baalfary dysenter;
Chronse ameebic dy sentery (including pericolic abscess)
Uleeratise colitia
Tuberculowis of colon .
Sy philitic stricture .
Gonorrheral proctitis .
Tolyposis . e

I

£ 19 e 1210 67 01 S

Lymphogranuloma wngunale
Diverticubitis
Caremoma of rectum (post-dysenteric)



CHAPTER III
HISTORICAL SURVEY OF THE DYSENTERIES

DyseaTFRY, or the * Lloudy fluxe ™ of our forefathers, has been an
object of curiosity and study since the earliest ttmes It 13 now fauly
zertam that Hippocrates, the Father of Medicine, drstingusshed 1t as
a disease distinet from other forms of dwsrrheea, and that he noted the
signtficance of tenesmus, a symptom which sipervened frequently in
cases of mortification  Aretreus, Celsus, Archigenes, Galen, Czhus
Aurebanus and Alexander von Tralles all @ve somewhat crude chnreal
desenptions of dysentery Celsus fn particular ascnbed the * bloudy
fluxe ” to uleers tn the intenvr of the mtestne which caused the patrent
to suffer continuously from tenesmus and pan near the anus

These ancient wrters, however, appear to have described only
sporadic forms of the disease, i1t was from the fifth century onwards
that eprdemics were noted m Europe The chromclers of the period
record epiderics of dysentery in Francemn A o 531 and 538, and again
i Northern Evrope 1o 4 D, 7

with a perpetual purging, at first mucous, and aftersards bloody, an
lastly purulent, with mtolerable pam and gnpmg of the belly
Bontius ascribed the epdemic to the defilement of the air and drmking-
water by the dead bodes of men and ammaly, and to the water betng
polluted by the roots of Serpentaria

In the muddle of the seventeenth century the subject of dysentery
fizrured much i medical wiitings, especially 1 those of Sydenham,
Morton, and Willis concerning the great epidemic of 1668-72 They
first distinguished cleatly between blood-stamed dysentery stools and
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Pringle Lad g en aceurate aceounts of dysentery in the Enghsh Army,
apd G Cleghorn m the Dnghsh Tlect off Minorea, Pringle (1752)
fully realized that epidimnc dysentery constituted a single entity,
and that it was an infectious matady comveyed by the discharges of the
patient  In 1767 J + Zimmermann wrote a book on the dysentery
epdemie he had obscrved m Switzerland, and gave an accurate
deseription of the chnical vaneties of the disease.

During the tirst half of the mincteenth century the theory stell pre-
vatled that dysentery was but one expresston of malana, so that it
remamed for Croverllver, Rokttansky and Virchow, by patient and
exact observations, to put the pathologienl processes of the disease
on a more scure basis

The resemblance of dy~cntery to malaria m 1ts tendency to Lreak
out at long intcrvals m pandenie form, extending over tracts of country,
1mpressed many vbsersers, notably Hirsch (1856), until recent times,

Sueh eprdemies were noted o the United States in the years 174953,
1778-77, and 1793-98 In France 1t raged 1n 1749-50 ond agaim in
1759, espearally w the Central and Sonthern provinees  In Switzerland
a pandenue occurred m 1639 , o Holland 1n 1556 and 1624 5 in Belgrum
w 18681  and m Luvemburg in 1863, )

In 1540 dyintery was noted over a large part of England, and
agam 1 1665-72  In Ireland there are records from 1725-80, and 1t
appears that dysentery was associatcd with.typhus in the famine years
of 1817-18 and agamn aix years later  In Marlborough's days dyscntery
was <o common in Ireland that 1t was known as the * Country Disease ™
and at the sige of Dundatk i 1659 there were 6,000 deaths from this
cause  In Germany 1t was widely spread, for mstance, m 1676-78
1t occurred n Savony and the Khine Provinces, and in 1726-28 in
Silesia, Saxony, and the Mark of Brandenburg. In Sweden, 1619-52,
1t raged “ ovcr nearly the whole country,” and m 1770-75 in nearly
every provinee ; similar conditions were noted in the sonthern districts
of Norway, 1808-10. In Italy thero 13 one mstance, in 1787, of an
epideme which spread widely throughout the land.

One of the most and of dysentery
i_{] the ?.eulr‘al parts ql 'Enmpe occurred in the years 1834-86. In

o RS
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famine. The war-pestilence of Athens during the Peloponnestan War
has been lleled by exp dunng the h century.

The Wars of Napoleon 1790-1815, the Crimean War, 1854-55, the
Franco-German Waor, 1870-71, the Russo-Turhish War, 1878-79, the
Englsh Campaign in New Zealand, 1860-81—in the Eastern Hemu-
sphere and 1n the Western—the French oeenpation of Mewico, the
Secession War 1 the Umted States, have proved repeatedly that
dysentery maust be placed with typhoid and typhus among the foremost
pestilences of war

Famine and sichness consequent on farlure of crops were responstble
for dysentery 1n Irland w 1806, 1817, 1821, 1826, and 1846-7, 1w
Tobolsk, Russia, 1n 1863 and 1n Upper Sencgamlsa, Africa, 1853-55
Smaller outbreals are recorded m Iceland 1n 1830, where the disease
broke out 1n consequence of had fond  Onthreaks of dysentery tended
to occur tn posons, barracks, and mstitutions of those hinds, and
among the poorer classes of the people, and among the rural population
rather than the urban

A SurvEy OF THE LIrERATURE OF DAsSENTERY
v Trorrcar Beoroxs

ns was well known in
ards the close of the
drawn to this dizease
A R was appalling

The Spam<h Wars and Ehzabethan enterprses had sccured an
endunng hentage for {sreat Britamn 1n the West Indres, and here,
among the negro slaves, tho Butish garnson, and the fleets which
crmsed the Canblean Sens, epidemics of dysentery wero studied and
treated by an almost bewldenng variety of remedies  In the wntings
of the naval and mulitary surgeons we find & tendency to differentiafe
forins of dysentery un purely chical grounds, but 1t 13 1o a prachang
physieran, James Gramnger, of St Kitts, that credit must be given
for distmgushing, n an essay on “ The More Common West India
Diseases and the Remedies which that Country Itself Produces,” (1764),
two fundamentally distmnet types, m this manner anhcipating the
East Indian physicians )iy nearly forty years From the clmeal
descrsption of West Indian dysentery m * Observations on the Changes
of A1r and Concomnitant Epidemical Diseases m the Island of Barbados,”
by W Hllary (1759) and “ Observations on the Acute Dysentery ”
by John Rollo (1786) 1t 13 safe to assame that the dysentery they had
encountered was of the baallary type

To sapours, humours, and other malign mfluences put furward as
causes of dysentery can be added the * obstructed perspiration ”
theory advanced Dy Benjmnm Moseley (1787) i “ A Treatise on
ropieal Diseases and on the Chmate of the West Indis " James
Trotter, m 1804, desenbing an epidermic that oceurred 1n the Jamnatea
fleet after a great humcane, asenbed 1its ciuse to the drenching of
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bedding 1n sea-water, i conjunction with the effects of fatigue and
salt provisions That this particularly fatal epidemmc was pmhnblv
bacaillary dvsentery may be gauged from s (requcnl rclnrencos to

p -
1

v

'

dysentery m the o:nl_v T : " 4o mssr ag iy

Sir James Annesley’s (1t ' v and

Treatment of the more ction

he grves & remarkably accumla plctnrnl aml wdul lustration of

nmrn sntacting n hoth forms

fiseases of

itiating in

»w known

+** Clinical
. by James
by Charles
e, [ndia,” by
Nerman Chevers 1n 1656

- = == ree smnmanbod w oh fha egfablishe
. - with the
nd hving
Jre— s was the
first step; 1t was not \mhl 1875 that a further great advance was
registered.  Then F. Losch, in St. Petersburg, again found these
orgamisms 1n a case of chrome dysentery, and by inyection of the dysen-
tenc matenal 1ato (ha rectum of four dogs, found that dysenteric
d, with rectal uk jon in which ameeba were

proved to be present

T e tean — a1 amaoe n Virchow's
themsel es
1 satusfying
el com-
the latter,

wvasy pee
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Lowexer, gained added autlionty through the mvestigations of Robert
Koch 1n 1883 m Alexandria and m Indis; he sgoin found theso or-

afterwards confirmation eame from the New World, m 1890, W. Osler,
of Baltimore, demonstrated amaebe 1 a case of dysentery with liver
abscess ongnally contracted m Panama

Then, 1n 1893, W Kruse and A. Pasquale, agam 1n Egypt, first pat
forward the novel suggestion of two species of amaba, one harmiess
and the other pathogenic, and they pruceeded to prove their con-
tention by producing dysentenc lesions by means of the intrarectal
injection of cats with dysentenc stools and hver-abscess pus  Another
ten years then elapsed before the appearance of Schiaudinn’s ustorie
paper wherein he traced the Lie-history of the human intestinal amabe,
chnstemng one Entamaba col and fhe other, the pathogeme form,
Entameoba hustol; In the the differentiation of the
epidemic from the more chronie form of dysentery was defimtely
established by the discovery and 1solation of the dysentery baciln
by K Shiga 1 Japan m 1898

The hustory of the specific remedies employed m dysentery 1 almost
as romantic a8 that of the causes of the disease

he use of ipeeacuanha 1s a ease 1 pomt  This drug 19 the root of

Psychotria rpecacuanhia, 8 small plant from Brazml  This 19 the offieial
root and s known as Rio ipecacuanha; that from Colombia 13
distmgmshed 2s Cartagena ipecacuanba  The first mention of
* 1pecays " as a remedy for the ** bloody flux " 1s made by a Portuguese
tniar and 15 published by Samuel Purchas m 1625 m * Purchas his
Pilgnmes ” ;* the use of this drug by the Indians 18 there discussed.
After this time 1pecacuanha or the * dysentery root ” came into more
common usage 1t 18 referred to 1n the wotk on the natural history
of Brazl (1648) by Piso and Marcgrat, who descnibed the plants fo
which the name was applied

Although the drug was 1n common use m Brazil, 1t does not appear
to have been brought to Europe until 1672 It was prescribed by
Helvetws, o Dutch physician prachsing n Pans, Irom whom the
French Government bought the seeret wn 1688, payme £800 for it.

The nse of 1pecacuanha m dysentery was strenuously advocated by
the great James Land (1768), althouyh 1t appears to have been intro-
duced mto general practice n the West Indies 1n 1726 by Hichard

® Far Tie Bowny Frots,
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bedding 1n sea-water, 1 conjuncticn with the effects of fatizue and
salt provan That thss particclarly fatal epidemic was probably
bacllary d\-\—mm may te gauged from his frequent references to
stranguIv Of dm..rm dﬂ:m'(nm a fnﬂnvr*t and drsazrevable accom-
pamment of the irfeetion  The first mention of dy<enteric thenmatism
\n modern times 1= made by Witham Harty in 1505, To the horrors
of the slave trade at this ume must be added the effects, desenbed by
Thoma: Winterbuttom (1503, of dysentery amonz-t the human cargn;
ont of 700 ~laves shipped at Siorra Leone, only com= 850 hved to see
Bartados. The first mention of donknz water < {he infective agent
1 the West Indi= g pade by James MCabe 1 1525

Mennon rynst also be made of the work of the great elnical physicians
m lndxa lh!ﬂ Jame: Johrson, who studied tropical dheua« in his

putlshed Bis exp < in * The I
, -:-.__ =t €T ners fn Foransan Canztityhons ™ in 1818, an aceonnt
. . . i = “ellow of the
. . " 11 Establish-

test work on
dy=-pters in the early part of the nmete—zsth century 1s contained in
~ir Jams Amnesley s (52 * Researches into the Cause, Nature and
Treatpuent of the more Prevalent Disesces of Ind.” In one section
he gives a remarlably accurate pictonal and verbal illustration of
Lver abseess and the appearances of the large intestine in both forms
of dysentery  To Sir George Balhnzall, m & work on the diseases of
Enropean troops 1n India, must be mven eredit for differentiating in
that country the two distinet ehimeal types of dysentery, now known
3s ameebue and baciflary.
__Other works of this penod which deserve bref notice are the ** Clinical
s of the More Imp Diseazes of Bepeal,” by James
Tnmng 12 1852 ; “ Besearches upon the Diseases of India,” by Charles
Morekead (1536) ; and a ** Commentary on the Diseases of India,” Ly
Norman Chevers in IS\G
Butpe - cm —eF s e cen poeeast A vk tha sutabliche
ment of 3 . ‘ '
ascertain . '
amebe o .
first step; it was not umxl 1875 that a fuﬂher fgreat adranee Was
registered.  Then F. Lisch, i St. Petersburg, again found these
orZanisios in a case of ehronic dysentery, and by mjection of the dysen-
teric matennl into the rectum of four doge, fouod that dysenteric
loped, with reetal ul in which amebe were
pmved o be pm

Ao £ L5 cin 3 Viehow's
. . . themselves
. . *, i satisfying

are the Bures 01 . L. LML uai 11010), sas svwus wieb® com-
monly present in ehokeraic stools in India. The work of the latter,



CHAPTER IV
GEOGRAPHICAL DISTRIBUTION OF THE DYSENTERIES

Great Britain  England —That baeillary dysentery exists i an
enderme form and that sporadie cases of this diseaze oceur from time
to time, 15 now well established. Dysentery has played 1its part 1n
Englsh Instory Edward 1 died of relapsmig dysentery m 1307 and
Henry U of this discase n 1421 In recent, yeats tao, small epdenies
of bacllary dysentery hayve bren recorded 1f 15 probable that dysentery
baeilli ars normally present m a small proportion of the population,
and the more general recogmtion of this disease 15 due to mereasing
knowledge and more carefal investigation of patients suffermg from
diarrheea,

A 8. MacNalty reported tno outbreaks of scute dysentery in London
(Chelsea and Ishngton} during the antumn of 1917 It was considered
that a cluse eonnexion with antecedent cases could be traced, and the
prevalence of dysentery of the same type m the Atmy m France was
held responable for its mtroduction nto London

G S Buchanan (1918) reported an outbreah of Shiga dysentery m
an mstitntion 1n the Eastern Counties, in which 38 cases wers recorded
with two deaths  Flexner cutbreaks have also been noted by A G M
Severn and E N Evans i Smethweek, m  August, 1927, and
by J A Charles and 8 H Warren (1929) 1 Newcastle-upon-Tyne,
between March, 1923 and June, 1923  The mfection was mostly of
the Flexner type and they conclude that it 38 a relatively common
disease , thus has been borne unt by recent experiences

mmfection  No cases of 8higa mfection were found

TWales —A report made by T W Wade for the Minsstry of Health
desenbes on outbreak m the Ogmore Vals, Glamorganshire, 1 May,
1921, 1n which 1t 15 estimated that some 1,100 persons suffered from
nuld dysentery The ontbreak followed a severe drought and was
bmted to a defined arca, and esidence showed that houses situated
near the source of the water supply were more seriously affected than
those more remote Three hundred and twelve cases attended by

23
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Towne, who mues mmute mstructionz for its extubitian, which he
modestly ascaibes to the ¢ learned and judieions D Trend.”

James Sims (1778) m his * Obeervations on Ipidemic Dicorders,”
recominended two methods of exlubiting ** 1pecoanha ™ in dysentery,
m <o large & dose as to promute emesis, or, better still, in smaller doses
with opate  He was a pioneer 1 another respeet also, n that be
masted on the value of this treatuent i the chronie (or mincebic) form
of the disence In Thomas Trotter's ** Medicina Nautien” (1804)
another method of ipecacuanha treatment was given, employing
12-15-gr doses dmly  Its chief ment was 1ts emetic action in
discharging the contents of the stomach )

Subsequent to the writings of these proncers, the use of 1pecacuanha
became more general and 13 frequently mentioned by the older genera-
tien of Indian physielans  Patrick Manson shared to the full the belef
ol lus predecessors in the sovereigm value of ipecacuanha, and employed
1t exclusively in Ins practice from 1883 onwards. He recogmzed its
efficacy not only in chrome dysentery, but alo in hver abscess, and
ke evolved a technique of his own for its admmstration.

Almost as numerous as the speculations on the ongin and nature of
dysentery have been the vanety of remedses sugmested for its cure.
Antimony ouide, m the form of James's ponders® was recommended
by Robert Jachson m 1817 and by numerous other writers. The use
of oprum ha« always been popular and a helef in its curatne power
has persisted almost to the present day. Jn 1796, C. Maclean used it
m enormous doses 10 combmation with ealomel, and George Cleghorn
(1751) was a firm sdvocate of opium for the ship dysentery of lus day.
Assalim (1801} dilates upon the  sovereign powers of opium ™ and
the soothing effects of anodyne fomentations and fepid bathe  Thomas
Clark (1801) advocates the exhubition of 8-5 gr. of James's ponders*
with an addition of a few drops of laudanum to promote perspiration.

The more modern treatment by the purgative action of sale
aperients appears to Lave been adumbrated by Donald Menro {1780).
In his opinton the 1mportant, patt of the cure depended on the use of
gentle purges at the beginning of the 1llness to carry off the corrupted
humours, the purgative being repeated every second, third and fourth
day as the case required. Rbubarb was advised. although not so
efficacious as saline purges.

John Rollo (1786) was a wholesale admirer of the laxative treatment,
which he persisted in mving through the whole course of the disease.
James McCabe (1825) was the first to employ charcoal extensively.
Norman Chesers favoured the bael frut m chronic dysentery, and
also mitiated the era of calomel m large doses (10 gr or more).
Gradually from the tendency to employ cathartics, we ses the develop-
went of the modern apenent treatment of bacillary dysentery

« Jauzs s Powpeas —Antunony oxide 33 per cent. snd precrpitated calcium phosphate

67 per cent _The dose 18 3 gr 'S National Formulary ~ There is a bustory of James s
powders by Michael Donovan n the Pharm J. 1869
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In nine months of that year there were 810 cases of bacillary dysentery
and only 13 cases of proven amehiasts.

five tines as common as ameebic o
The appended tables are taken from the Report on the Health of
the Army for the year 1935 (Vol 71) Further comment s unnecessary.

Tapse IV

Nuwpers oF Cases DragNoseo DeseNTERY, Drareu®s, avp CoLrris
DURING PEriops 1920-1925 axp 1930-1935

Tritish Other Rauks Tndisn Other Ranks
Tor0-1973 19301533 10197973 1301933
Gars | Deatos | Goaes | Do | Gove | Tt | Taaen | Distoe
Taclary dgsentery 40z [ 10 5470 3 L e pTeee |17
amcrie dvsestery 1 36 | 28 | 1oie | o |agm o e | 1
Chinal dheente: Vo o7 |1 [k | o7a ager |oax
Tags {0 |4m0 | 0 e | 8 |soss | 0
Gt e |3 1T | 0 s | o4 | der |2
Total (3 | e |ew | 1 |wees | 10 [ieaes | 8

Tho extraordinary contrast i the diagnoses, the large reduction 1n
the number of deaths and the shght inerease in admissions among
Bntssh troops, as compared with the huge fall m total sdmissions among
Indian troops, can perhaps be better appreciated if only the difference
1n admsssions between the two periods are observed, as in Table V

TaBLE V.
ToraL ror D D anp Cours DURING
1930-1935 CONTRASTED WITH THOSE DURING 1920.1025
B Total

Bacillary ) Amablc | Clinical | Diarches | Cotis [wdmissionsl Deaths

dyoentery | dysentery | dyseatery tor gronp
Britwhfroopa | + 5068 | — 2097 | 4+ 1400 | — 918 | _ 1233 | + 2310 | — 40
Indian broops | + TeSL | — 3,438 | = 1514 | — 9,582 | —15.318 | 23201 | — 19
Total 413700 | - 4385 | — 24 | 10480 | ~ 16,581 | —1880L | — 183

The distnibution of Sonne dysentery 13 dealt with m the section
devoted o that subject (p 68).
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local practitioners were distnbuted m 148 houses, and no less than
829 per cent of the occupants of these honses were attached. There
were 12 deaths dunng the height of the eptdernic—five in infants under
one year of age The ontbreak was due to o Flexner baeilus of the
W fype

Irclgnd —In August, 1919, A Stokes and J. W. Bigger descnbed
an epidemic of bacillary dy<entery in Dubhn, the hrst recorded in
modern - T b v e T
of 189
dysente .
cent .
the orgamsms

India.—S0 many references will be made to dyrentery in India in
subsequent pages, and so much of first-rate mmportance has been
wniten upon the mtiology of the disease in that country, that an
efaborate account cannot be undertaken here  As to the true refation-
ship of one form of dysentery to the uther, 1t 13 very difficult indeed
to form a just estrmate, simee the methods of dragnoss and the statistics
set forth bave vaned so much from time to time.

In the summanes recorded m the League of Nations Report for
1930 for the whole of India, a bacdlary diagnosss was made m 646
per cent , among both Bntish and 'Indian troops, The proportion of
ameelie dysentery was mven as 8 4 per cent. among the Indian troops
and 15 6 per cenf among the Btish.

cent. (responsible for most of the deaths) ; and Sonne, 2 2 per cent.

ML swnnmannng af T 8 Manifald (1098 an imnortant fagtnrss i

‘whero previously the main form of the disease Had been thought to
be amabic. Tite figures they published have entirely reversed the
proportion which the two mam forms of dysentery held to one another.
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Protozoal or Endemic Dysenteries.

M.

(a) Amaniams, or nfection with the dywntery amebs (Enfameobe
Tustolytica (Schandinn)
This term ncludes .—
1 Primary intestinal amebiass or * amebic dysentery ™
2 Secondary amabiaws (complications of 1)—hepatic ameehss,
anmebio iver abscess, ete,

{4} BaraxTiniasis, or snfeetion of the imtestinal canal with an .
fusoruan, Belantuwm coli  This 9 & rare infection, but 13 quite
commonly found n lowee ammals

{¢} Coccrprosts infection with fsospora homumse, & rare mfection of the
1ntestinal tracv of man abeut which httle 13 known

{d) GuaRDLASIS, or lambhiasis, an infection of the small intestine with
Giardia intestinahis, & protozoan flagellate

(r) FLAGELLATE DIARRAE4, or mnfection of the intestinal vanal with
protozoan flagellates—Treckomonas kominwa and Chilomaster mesnili
This 15 a rather douhtful pathologecal entity

U) Marariar DASENTERY, occurfing 1n the course of imfection with

Plasmodium falerparum
(g) LEISmuaNIAL DYSENTERY, occurnng i the course of hala azar
(Lashmania donorans), ustally & terminal event

—A drome
brounht aho\\( by ulceration or nfiammation of the m(eumml tract by
helmaths, of &hich Bilharziq 1s the most important  The egus of these
pamaaites, 1 passing the intestnal walls, @ive nee to ulceration and
paplloma-formation which m tum cause dysenteric symptoms ~ Other
species of helmnths also may give 5o to similar symptoms



CHAPTER V
DYSENTERY : CLASSIFICATION

Ir 15 always « matter of difficulty to detine exactly what 1s meant by
the term “ dysentery,” mainly because many phases of the disenses
mcluded under this heading are not charactenzed by dysentere symp-
toms as generally understood The term “ Dysentery " 15 derived
from the Greeh fwmwmwe OF fwnremy (a bowel complaint) and
this detmtion f properly appreciated, expluns” the mam out-
standing syinptoms  To the popular mind it indicates passage per_
rectunt of blood-stamed mucus derived from the bowel wall The ~
passage of these abnormal mtestmal contents 1s attended Ly generalized
abdonunal pam or discomfort. and 1s usually accompanted by tenesmus
or strammg

The term dysentery has become applied to a symptom-complex
which, as modern research has rey ealed, may be prodaced through the
mfection of the bowel itcl, or the mvasion of 1ta walls, by many
different orgamsms  Thus 1t can readily be realized that dngnosis of
the dysenteries and, consequently, their treatment, may become a very
recondite and intnicate problem It must be remembered that diseases
essentially of wide and distinet wtiology may resemble each other
closely 1n outward appearances, and hence 1t becomnes necessary to
correlate, as has been attempled i theso pages, the chncal, patho-
logieal, | and I aspects before an expert
opmion can be given on any individual case

1t 13 customary and wmdeed convement, to clasaify the dysenteries
by diading them mnto mamn headings accordmr' to whether they are
of bactenial, protozoal, or metazoal origin  The fol]o\\m" classification
lias therefore been evolved —

Bacillary or Epidemic Dys: i eauscd by th ry bacilly ,—
(1) Shiga’s bacllus (B dysenterse Skiga Syn. Eberthella dysen-
terice)

(u) Schmitz’s bacillus (B dysenferic Schmutz)
(w) Flexner's batillus (B dysentena Flexner Syn.+ Eberth para-
dusenterica)
(v Sunne s bacallus (B dysenters Sonne,* probably sdentical with
dispar {Andrewes).
* Also knowb as the Kruse-Svmne bacillus
s



The Bacillary Dysenteries






The Bacillary Dysenteries






CHAPTER VI
THE BACILLARY. DYSENTERIES

Synonyms.~—Acute or epidenic dysentery
French  Dysentenie bacillarre
Jtghan  Dissentens bacterica
German + Bazillenruhr
Jupanese  Ebn
Definition —A group of 1nfectious diseases caused by i asion of the
colon, and oeeastonally also of the tleum, by bactens of dysentery
P v . o Ve o

Usually pyreva, grping, and (eNEsInUS are present i varyig degree

An outstanding climeal feature 12 1ntoxication due to absorption o
dysenterre toxins  This condition may become chromc and lead to
chronic bacllary dysentery The mowt frequent compheation 15 in-
*fammation of the synoyial membranes

Trioroey

Predisposing eauses include unswitable food, esposure to extreme
heat or cold, errors of dnnk and dwet. and fatigue, especially daring

age of five are speciaily halle to bacillary dysentery, as are also those
vx\hnse xesl?tanco has been lowered by any chrome and demhtating

o . . Y. ontery

1 R . . on or
from coolung utepsils and food and can only oceur where the halits
of the peopl~ are msamtary, 1t 1< undoubtedly n factor amongst
pomitive natives In lunatie agyloms direet contamon plays a
DProminent part, and 1t has keen ponted out that m these mstitutions
the main focus of mfection 1 the latnne

It 1s probable that cases of endemuc bacillary dysentery which were

L1}
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noted m England dunng the 1914-18 War were due to direct infection
contracted from returned soldiers who were convalescing from this
disease  Such an mstance was recorded by P. L. Sutherland in
Wakefield, Yorhshire, m 1916

2 Indirect contagion. Dysentery baeilh can be conwyed by the

conveyng the infection by transferning it to foodstuffs, In the Yacinie
Tslands house-flies constitute a great plague in the dysentery season,
and they are attracted by fwcal matenal, espectally dysentenc stools,
on which they feed readily The bam)lus can be conveyed to food by
the fly mn tno ways. firstly, hy vomiting ngested dysenterie material
directly on to the food—its normal pnlude to feeding—and secondly,
by detzeating on to any artiele of diet 1 the hatchen or on the table.

It has genemlly heen noted that eptdemies of house-thes comerde
very clotely with those of baallary dysentery, and that the incidence
of the disease dunumshes during the season when these jnsccts are
comparatively rare  This takes place m the Middle East and in Africa,
during the hot season when the majonity of the lanz are destroyed
by the rays of the sun. As ongmally pomnted out by the aathor in
1912, 1t 18 posmible by appropniate techmque to isolate the dysentery
bacillus, espeqially Bact shigee, from the intestinal contents of house-
flres caught mn association with dysentery patients, and to demonstrate
their presence 1n the intestinal tract of the insect for five days after
ngestron.

8 T Orton (1910) investigated an outbreak of 186 cases of dysentery
in the Worcester State Hospital, US.A, and concluded that fhes,
which were present in great numbexs, were respﬂns\ble A, Krontowski
m 1818 fc - 4 dhat
dysentery
three days
1solating £
dysentery pabents.

In 1919 the ag\th_or repeated Iis original experiments with wild

= -8 . tairead

<hould De repeated.
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It has repratedly bren pomnted out by other observers that there was
some mtimate assveration hetween house-thes aud (dysentery. for
mstance, by W E Musgrave aml A 6 Swon m 1914 wm the Phillip-
pmes; and by J Monson and W. D Keyworth (1916) m therr study of
fhes n relation to epdemic diarrheea and dysentery in Poona, J. Koch
(1916) came to the same conclusion 1 I3 study of war dysentery in
Germany, and N, Paichme i lus study of fly-borne disease m South
Afniea  H Otfo, m the war epdemic i Poland in 1939 definitely
assonuted baillary dysentery with fhres, awded by direct comtact
amonyst tronps and hospital nusses  Reports from the Forces m the
Middle Dast (1211) havo amply confirmed these observations

General ohservations on the housefliy —Micro-orgamsms are conveyed
etther externally or mnternally by the fly from the source of wfection
Some organisms, mamly bacters, survive drywmy only for a few hours,
while others, spore-pruducing varicties, can survive for prolopaed
periods  As a means of transferring hacterin the body of the fly 13 most
excellently adapted, clothed a< 1t 13 with bams or setw of varymg
lengths, Its legs, which aro brought frequently mto contact with
wfected matenal, closely resemble mumature brashes to which the
orgamsms tenaciously adhere, as a result the fly contamimates what-
ever substance 1t may subsequently visit within 4 certamn time

Most observers have concluded from their expernnents that the
posubility of flies becomng wnfected through the presence of pathogeme
orgamsmsin the breeding-ground of the larve may be considered remote

R oo Pwoa e DR

v

ifecting themselves with Laerlls dem ed from muild wnrecognized cases
and " carriers * and the saine 13 probably trus for dysentery bacill

WWater and the spread of bacllary dysentery —Thare appeat to bo
adequate reasons for incrummating water as a factor wm the spread of
bacillary dysentery. In experunents made hy the suthor 1o Fiyr (1912)
bacilh could be recovered after fonr weeks from stemhzed water im-
pregnated with Shiga’s bacillys and after six wechs from tap-water

L P Ae e toan gt IR E
be - - .
Bou .

o o

was found that, when so kept, tho bacillug retamed 1ts cultural and
l parently chl of water does pot

render 1t absolutely safe from 1sfection, for Dudgeon found that when

chlonnated under espert guidaneo 1t was <t capable of bemng miccted

with the Stugs bacillus  Dysentery bacll are readily destroyed by

direct setion of the sun’s rays snd probably canoot sarvinp long 1

3




86 DYSENTERIC DISORDERS

water which has been so heated.  Drespute this evidence, the anthor was
unable to convinee bimself that, under modem war conditions, water
played any great part m the dissemnation of dysentery.

The spread of bacillary dyseniery by milh —Various outbreaks of
bacillary dysentery (Flexner) have been asenbed, more or less on
wsufficient evidence, to contammnated mulk ; but 1o Sonne dysentery
this appears to bave been defimtely proved (G. K. Bowes, 1938).

Causal organisms. History—K Shiga (1898), at Kitasato's sugges-
tion, 1dentified the wtiologieal agent of acute dysentery by applying agglutina-
tion tests to bacteria he 1solated from dysentery stools. This orgamsm he
obtamed from 34 out of 3G cases, and he subsequently inoculated himself
subcutaneously with a killed culture of the bacillus, with the production of
a severe Jocal reaction, His ongmal account was supplemented and aug-
mented by othersn 1901, 1902 and 1908. 'Two years latcr, an almost identical
discovery was made by W. Kruse (1900), of Bonn, who found the same
baciflus in dysentery cases in Laar, Westphalia, while S, Flexner, also i 1900,
found i dysentery in the Phulippine Islands a bacillus he thought at first
was the same as that of Shiga  About the same time R P. Strong and
W E Musgrave found mmilar orgamems in Mamla It remamed for E
Martim and O Lentz (1902) to demonstrate that the bacilh of Shiga and
Kruse differed from those of Flesner and Strong 1n their serological as well

1 1olating from cases of fatal diarrbeea in children an organism they called the
Y bacillus, which ferments manmte as well as dextrose, Smce that time

Modern bacteriologists recogmze .—

(1) The non-manmte fermenters, of which the most important are
Shiga’s baentlus—Bacterium shige—and Schmitz’s bacillus—Bacteriwm
schmiz. In 1917 K G F Schoitz desenbed a baeillus closely
resembling Shiga’s bacillus, but differing m production of indol from
peptone and producing a distinet antigen. 5

oo ° ' known as vareties of
{ straing (formerly hnown

baciltus ete); for details
see P ouv. .

(8) The late-lactose 1 2 group 1 by Sonne's
bacillus—Bacteriunt sonnet, which produces a distinetive elmeal syn-
drome and which 15 becomung mereasingly important

Other bacilh have been described and accredited a réle from time to time
in the production of dysentery  Morgan's Baaillus No 1, resembling Bacl.
coli, has recently been discredited; 80 alo has Psendomonas pyocyanea
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(8. whichs 18 widely buted 1n water, sewage, ete., and which
may appear in numbers in the stools and on culture may miibat the growth
of the true dysentery bacills

Dysentery bacteriophage.—Dunng the last twenty years d’Herelle
has devoted conuderable attention to the elaboration by dysentery
cultures of & special hacteriophage  Tius dysentery-phage 18 epecific for
both Shiga and Flexner gronps, and 19 apparenily produced 1 the intestinal
caral of patients recoverng from bacillary dyeentery Great hopes were
entertamed that this discovery would result m a potent remedy and
prophylactic, but unfortunately these have not been reahzed The whole
subject of dysentery -phage 13 duscussed n d’Herelle’s work ** The Bacterio-
phage and its Behaviour " (1926) .

The nature of hrates ~uh.
conmste of ult

d'Herelle to be & proLovacteriun, euliel Uerived trom the bactersxm itself as an
enzyme, or & living autonomous thng which uses bacterial substances mn
puiesd SR B G widhitue e

' .
members of that group
. Bucteriophage 13 wolated from the stools of putients convalescent from

appears that improvement mn the pattent’s condition coineides with the
moment when virulence of the bacteriophage excreted m the stools
domunates remstance of the dysentery bactena  Thus there are reproduced
n the hving hody the satne phenomen as 1n the test tube

IYHerelle bas found i fatal cases of bacillary dysentery that at no time
during the coure of infectron dues the 1mtestina) hacterophage show any
activity for Shiga's bacilius, enher for the stoch strain or for thoe
twolated from the stools of patients  From thisat 13 argued thatin an epidenuic
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. F 1 et cr i cnaWbus angas oF ahartad hardlare dusentery.

bacteriophage
With & mew to establishing a speerfic therapy, d'Herelle himself mgested
increasing quantities (from 1'to 30 ¢ ¢ ) of bacteriophage auﬂpﬂlslons -ged

and so on
D'Herelle has quoted & serics of casca of bacillary dyesntery treated by
the of speaific this form of therapy bong

Limited at first to cases 1 which the mfection Was proved by solation of the
pathogenic organism
i v et emimntea aen

virulence

Bacillary dysentery in animals.—Bacillary dysentery has rarely
- S 7 man

Reproduction of dysentery in laboratory animals.—Shiga’s
hacillus 15 especially toxic for rabbits, horses and nuce, but to a much
lesser extent for = after sub
especally rabh)ts, the N e ‘e -t
give mise to imtense cate
(Vaillard and Dopter, 100
differ considerably from
young pigs the infechon becomes generalized, and the orgamusms can’ be
recovered from all the viscera  Possibly a fatal 1ssue takes place too rapidly
for dysentenc lesions of the bowel, as seen in human subjects, to develop
flly In y anmals produce intenso
nflammation at the site of wnjection, accompanied by pyrema This 15
sometimes followed by paress of the hind quarters and occuwnaﬂy also by
gevere darrhea with blood and mucus

Reproduction of the disease in man.—In 1900, R. P Strong and W.
E. Musgrave reproduced bacillary dysentery m a condemned cnmnal by
admmstering by the mouth a 43-hour culture of Flewner's bacillus
The man recovered after a typical attack of baallary dysentery, and the
orgamsm wag recovered from bus stools
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There are three authentic cases of accidc ntal laharatory infection of brallary
dysenters 1 wan W Kruse (1901) mentions o doctor in his laboratory
at Bonn who mfected himself with cultnres of Shiga’s bacillus, and there-
after suffercld from a mild attack 8 Flexner {1900), n Baltumore, deseribed
the case of one of his assistants who accsdentally aspirated & culture by the

R PR R N
. . 1. e " "
[ . B N

clmeal dysentery developed and the same bacillys was 1solated from the stools

Carriers of bacillary dysentery~—These may be clasufied as
BanThlins amanen O A g S,

group 18 not 1mportant for, since the cases reported by Kruse, Conradi
i e S Y T, b A .

exereung biexner s vaenius  » dasawa ana 5 ianape {1vib) ex-
amined 27~ cT - -
cent, wer
exammed
83 carmes
and the * Y "' bacllus n 17

The majonty of bacillary-dysentery carriers are convalescent carriers,
1€, persons who, after an attack of baeillary dysentery, contmnuo
to pass viable baeill i the fwces, usnally together with blood and
mucas  Saquépée considers that the formes frustes, the shght and
clinically almost unrecognizable forms of the disease, play an important
part m its spread
_ Predmann m 1913 reported an epidennc m wiich exghty-six men
in a cavalry regument wero attacked, 2nd which was eventually traced
to a convalescent carmer, and in 1921 Keersmakers described an
extenaive epiderc amongst the Brussels garmson which was traced to
a pusoner of war who hiad recently returned from Germany

J A, Arkwnght, W Yorke, 0 H Prestley and W Gilmore found
that two out of fifty convalescent dysentery paticnts were excreting
Shiga’s bacillus s1x months after the attack A M Kennedy and
D ADIJ‘I Rosewam:a nf,?fl:?d only six catrers, of v«luc‘h three were Shiga
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in the intestinal canal  N. P. Hudson has reported upon suck a case.
The patient contracted Flexner dysentery 1n June, 1918, and during
a relapse three and a half years later, m January, 1922, the beetllus
was agam 1solated. The author has had a similar experence: an
officer contracted Shiga dysentery m Apnl, 1817, the bacillus being
1solated on enlture ; exactly three years later hie suffered from s clinieal
relapse m England, doring which the same orgamst was isolated

The chrome carrer may be defined as one who 13 incompletely cured
of the disease i a clinical sense, and contiues to pass dysentery bacilh
m the feces The importance of this factor was amply confirmed in
the 1941 Labyan campaign

W Fletcher (1917), worling 1n Iingland on War convalescents, found
only one carnet of Shiga’s baeittus among 800 men : on the other hand,
dysentery baall: of the Flexner type were isolated in 225 per cent.
Agam W. Fletcher and ) L Maclmnon 1 1918 fonnd that Shyzm
carriers Were rare m a group of 935 war convalescents—1.89 per cent.
—vwhile 61 were Flexner carners E Sergent and L. Néare found 13
chrome carriers among a group of 67 pilgruns who had recently returned
from Mecca
- h Aceording
intestinal

(@) Retentton cysts m the submucoss, origmally desenibed by the
author (Fiz. 8)

(b) Collegtions of pus which form beneath the pramented sears of
healed nicers.

{¢) Undermmed margins of chronie ulcers

The carnier stata in hapillary dveantary dnas nab an o s mamc’ae
forany g
to this p
usually } i
only 4 per cent were still carrymng dysentery, in the case of Flexner
rbunpians g g heeben Fpor foeln 1 + o last at most
: - of Flener
' r three and a

: .o N ' : v
to v . ' i

Las yuats
The great majority of carriers, even when apparently healthy, ate
shill suffering from ulceration of the mtestnal mucosa; wherever

sgmordoscopy has been earefully performed, as m the serics mvesti-
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has proved of httle avail (W Fletcher, 1917} Recently sulphaguamdine
treatment bag proved valuable,

The detection of carrier cases corresponds with the annual seagonal
outbreaks of hacillary dysentery m the Philippimes, and appears to run
parallel with the number of elinical casea

Dysenteric toxins.—In 1903 H Conradi preduced an autolysate
of Shiga’s bacillus which was toxte for rabbits and gwnea-pigs  After
ncubation, an 18-hours-old eultura was suspended 1 sahne and further
mcubated for 24-48 hours at 87° ¢ , when centnfuged, the yellowish
supernatant flud was diluted with five times 1ts volume of saline and
filtered through a Berkefeld candle This product, mnjected sub-

7T .. T T ATy,
R A L

Fig. 8 —Chromic bacillary dysentery (Shiga infection) : microscopic section showin,
formation of submucous retention cysts from adenomtatous extenslons o
Lieberkuhin follicles.

cutaneously mto guinea-pigs mn a dose of 01 cec, proved fatal
m 48 hours, 1n rabbits death was prereded by diarrhoea, collapse,
and paralyss of the extremuties  Newsser and Shiga further noted that
these toxie substances were preaipitated by aleohol and ether and
destroyed by heat at 75° C whila C. Todd (1904) prepared a soluble
tonn which was highly active 1 rabhits and horses, but much lesy
§0 10 gumnea-pigs, rats, and muce Dopter (1905) described definite
lesuns m the epinal cord, chiefly chromatolysis of the anterior hom
?‘dls‘, and these were noted as frequently after mjection of tom as after

concluded that there are two toxms, one, paretic or neurotoxin, causmg
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paralysss of the nmscles, We ather, intestingl tonin, cauang diarrhera
and chronte marssmus

The dysenterte toxins aze very resistant to heat and to the action
of hght and fermenta: therr activity 14 neutralized ywhen they dfe
emulafied with fresh mucons membrane, espeerally that of the rabbit's
mtestines -

WW LTS too e Tt . .
hnowledge of
solable toan
bacillus are much 1gore potent than those of the Flener group, soifle

strams of the latter having actually been proved to De completely

a-tonie

As repards {he nature of the toxin, it 13 beheved to be miermediate
i poution between an exo~ and an endotoxin, possessing some of the”
properties of each  In order to prove that the dysentery endotoxmn is
distinct from the pxotowimn, 1t would be pecessary to show that an anti-
exotaxie serum has no neutralinng effoct upon the endotown, but it
Tas been found that sueh a terum will neutralize Sluga towin whicheser
way 1t 13 prepared

K Schroer {1940) has studied the touns of Sehinitz’s baeilius - The
exatoun was obtamned from a filtrate of broth eultures by pre-
cipttation with trichloracttic acd, and the endotoain from youug
cultures grown on agar  The endotoxin s rather wesker than that of
Buga's tamitns  Rablats are wost sensitive to exotoxin, guinca-
P to endotoxsn, The eanelnsion 13 reached that, m production of
touns, Schumitz’s baeillus ocenples & position between active B, shige
and wactive B flernen

€. € Okell and A V Blahe {(1930) produced s modified tonin.
toxerd  Thus 18 prepared from the filimte toxin by the addition of 06
per cent formaldehyde, <0 that after threc weeks at 87° C, the oncinal
taaw becomes mnacuous A horse hnmmmized with toxoid, however,
preided o very potent antulysentery serum after s weeks' treatment,

Habitat of the dysentery bacillus in the humman body——
The dysentery bacitus 15 an mhabitant, of the intestinal canal and, in
the great majonty of cases, eolely of that tract. It 13 found
mostly m the mucous membrane of the lower part of the small, and
through the whole extent of the large wmtestioe,  The organses

comp.\r;\hve eaze from the mflimed }nucéus membrane, and occasionaity
a4 autopsy from ntlamed mesenferic glands
Dysentery bacilli bave rarely been found m the blood, gall-
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1, Acute bacillary dysentery necrosis 2, Diphtheroid membrane in
ary v, 3, bacillary Y.

4, Chronic bacillary dysentery. 5, Mixed infection of amewbic and
bachllary yi A bic ulcers, B y is of
mucosa.
PATHOLOGY OF THE COLON IN BACILLARY DYSENTERY
(Drawsn by P H Manson Bak, after W Fletcher and M. W Jepps
PLATE 11
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blidder, urme, and spleen. L. Rosenthal (1908) 1solated Shiga’s
 pdeen, e, &) 1 Posenthal (1505) usolafed Sh

P N

morter v
baalln
Tedng
bacillu
typhor }
baallus from the blood and spleen m Germnany, and L Dudgeon
1n 1919, 1n Salonea, suceceded m obtatning 1t from tho blood twic
mnt of 14K abtommts D 01 W14 /1018, - Taca shin nad Plagear ¥ be
LI EE IR . .
oo " o : 4 '
" ! ot ! LN

maw teleotdl s} AUPLUNE, [y PACUIUS LeE A190 1S0EALed PUSL IOLTen
H Spranger (1926), m Germany, by uang & special bile medwm,
succeeded 1n 1eolating Shiga’s bacsllus twace, Flexner's baallus once,
and the Y bacillus once, by blood culture

The dysentery baciilus has, very occasionally, been grown from the
bile at post-mortem, for example by A. Ghon and B Roman (1915) 1
Germany, and by A Connal and E C. Smth (1925) m Nigena P C
Flu 1 1918 found that bile does not defimtely mhbit growth of
dysentery bacill, and he wag able to 1solate the orgamsm from 1t
two months after the last intravenous myevtion of Flexver bacillt
nto rablats € W. Duval and Bassett (1903) recarded 1solation of
8higa’s bacillus from the hver

Records of 1solation of the dysentery bacillus from unne are
scanty S.R Bruenauer (1916) obtained dysentery bacill 1 four out
of fifty-fonr bacteriologically proven cases  A. Ghon and B Roma.x(;
SRS . - o

fy.
he

tos
LLouL Ll syuviat LU a1 uykeIene axthntis  He employed a large
smount of ]m‘r}t exudate for the purporse, and as a result four colonses

epiavhue LoLnts s iuguly cuitared northern Evropean countries  Dys-
entery was nifo n mediwval England at o tune when filth, squalor and
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overcrowding were only comparable with pnimitive tropical conditions
at the present day In recent years epidemics have been recorded
France. Germany, (ireat Bntam, and the United Statga, In civihzed
countries the disease especially affects small children, in whom it may
cause a conuderable mortality. In these countries too, it is endemie 1n

Prussian Guard at Dobentz in 1901 (Pngalski) In Russia, under the
Soviet rémme wid ¢ and extensn e epidemics have been recorded
That baeillary dysentery 13 by no means necessarily associated with
high atmosphenie temperatures 15 shown by the fact that outbreaks
resembling this disase have Leen recorded in sub-arctic countries.*
Baaillary dysentery has always been associated with the armies in
the field It app 1y d the armies of Napoleon on the
retreat from Moscow , 1t was present 1n the Cimean War ; 1t was the
chief form of dysentery in the South African War of 1900-02 (88,108
cases with 1,342 deaths), and 1t was tndonbtedly a featuro of the
Franco-Prussian War of 1871, leading to eprdemics n Germany which
lasted forseveral years In the 1914-18 War it furnished a considerable
proportion of the casualties on all fronts, especially in Gallipoly, Salontea,
» T . n T nce
In
in

France, and no less than 486 per thousand in East Afmea, whils m
Gollipoh, in August, 1915, 1t was responsible for a hugh proportion of the
120,000 medical easualties evacuated from the Pefunsula within three
months.t To quote Shuga, “1t 15 always a constant companion of
war, and 1t has been more fatal to armies than powder or shot.”

In India, Malaya, and the Pacific Islands, bacillary dysentery 1s
responsible for widespread and particularly fatal epidemics. In' the
Fip Islands, for instance, epidemics in 1884 cauced a mortality
rate of over 180 per thousand, and even in recent years 1t has vaned
from 52 to 128 per thousand .

Wherever 1t occurs, bacillary dysentery islikely to appear in eprdemie
form, and these eprdemmes are usually subject to seasonal vanations ;
m the tropies, where there 15 & well-marked wet season, the disease
tends to appear at the end of the rains  In Ind:a, also, where bacillary
dysentery eprdemics are of annual occurrence, L. Rogers (1913) has
shown that a charactenstic seasonal incidence occurs. Durmng the
colder months of January and February bacillary dysentery almost
disappears, to nse with the advent of the warmer weather; but m
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the very hot May and June there 15 a fall The maximum crease
follows elosely on the monsoon rams in July, reaching its peak m
August and September
Balfour Kirh has summarnized the epidengology of bacillary dyrentery
m the tropics as follons —
(@) Ramns deter occupants from defrcating at a safe distance from
their yillages
(b) Waterlogmng of the sail prevents bacilh from dymg out
{) The people are more Lable to chills which precipitate an acute or
suhacute attack

commonest was a subvanety of the Latter named EJ Tor No 1, from
which these workers prepared a therapentic antiserum

Bacirary DYSENTERY IN 118 RELATION To INTESTINAL AMGBIASIS

It 13 probable that no proper conception can be obtamed of the true
distnbution of bacillary dysentery from isolated published statistres or
from official sources There are two mamn factors to account for dis-
erepancies which will be found m this particular section —

1 The bacillary disease can only be diagnosed with screntific certitude
by isolation of the dysentery bacillus, and this 15 s procedure demanding
shill, a properly equpped laboratory, an experenced scienfific director,
and the provision of adequately tramned laboratory assistants Such
facilities are not to be found everywlhere in British Crown Colomes and
1n the rwore undes vloped portyons of Central Africa and Central America

2. The recogmtion of ameebie dysentery and the differentiation of
Entamaba huslolyica from the non-pathogeme ameeba require the
attention of a properly traed protozoologisf ~ The number of specially
traied personnel 19 imted, and many are the putfalls wiich beset
the tyro m the sdentification of the true dssentery amceba 1 all ats

. . . P
. . A P (-
popular attention than 1n northern chmes

There 13 at present 10 umformity an the matter of diagnosis nor
general agreement on the basis by which these diagnoses are made, and
unhl there 1s some umiversal and generally accepted standard, dis-

P and puradotical are bound to be noted and
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sudden bouleversements of statisties to oceur from tume to tme. We

phases, are much more mtncate and difficult to detect than are
protozoal

For more detailed information regarding the world ingidence of the
two mawm forms of dysentery, the reader 13 referred to Table X, pp.
136-150



CHAPTER VII

THE BACILLARY DYSENTERIES (contiiued): PATHOLOGY,
SYMPTOMATOLOGY AND COMPLICATIONS

Mild cases.—It 1s difficult to deseribe the pathologieal appearances
of mild bacillary dysentery becanse @nce patients do not succumb
to mud 1nfections  opportumtres for post-mortem examnation are
mirequent  The earhest lesions notrced by the gﬂuthar appenr to ongin-
e R R I PR N

. . E " .

seeretion of viserd mucny

Very acute cases.—The fully developed pathological picture
appears to consist of acute hypermmi of the }arge mtestme which

virulent cases death may take place 1n a3 short & time as fifty-six houfs
from the on<et

Stage of hyperenua —At autopsy the appearance of the cadaver
suggests mtenss toxemia, but there 19 no wasting. There is paralytic
distension of the large intestine, the mucosa 13 found to be bright
searlet red, very friahle, dnipping with blood, but there 1s no nfiltration
of the walls of the viscus  The lumen of the bowels 13 filled with visad
macus mtermingled wath bloed, m the small intestme there 13 a
smilar ontpounng, tinged green with bile _Abundant signs of wide-
spread towe absorption ara usnally found. Thus, a general lymphowd
peritomtis 13 present, with exndation of free serows flud nto the
perttoneal eavity, lymphod floccuh of the peritoneal sutface, and
wiems of the mesentery The mesenteric ghands are enlarged, red,

41
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and softened  Very commonly post-mortem ntussusception of the
small intestmne 15 present  There 15 engorgement of the right side of the
heart . the hver and kidneys, enlarged and congested, show paren-
chymatous degeneration (toxemie nephroaxs) the gall -bladder confains
scanty. teuacsous, amber-coloured bile; the spleen rs dark red and
shightly diffluent  the suprarenal glandi may show central necrosis.

In less acute cases which do not run such a raptd course, the mucous
membrane has a rosy plam colour, mottled with numerous submucous
hremorrhages while the whols bowel 15 @dematous and consequently
much thicher than normal ~ (Plate IV, 1, facing p. 66} The numerous
extravasations of blood 1nto the s||bmucn=n constitate the acute
hemorrhagic type  H R Dew and N H. Farrley (1921), desenbing
the pathology of a senes of 259 acute and fatal caces, noted, together
with the acute changes in the ntestines, tovie spothng of the viscera
In one mstance Flesner’s bacillus was oltaed from a spleme ahecess
Myocarditss and perrcarditis were comthion

Stage of necrons —In those who surtive this process for more than a
week, the stage of coagulation-necrosis 15 reached. Then the cadaver
shows very considerable signs of wasting. The large intestine, especially
the sigmoid flexure, 18 spasnc and narrowed.  The bowel wall 13
thichened by wdema, ha zes, and cellular infil The
appendices epiploice are engorged. discoloured, even cedematous.
The defunct mucous membrane 15 converted mto an ohve green,

mtestinal confents consist of datk greyish fluid contaming altered hlood

but, owmg to destruction of mucous cells, show hlﬂe mucus

necrotic mucous membrane can be scraped off with diffieulty, rev ealmg
P T s noa £

9is are

oot L . - [ « sts mc -
[ [ L »  ulating
- H ' + _ossibly

recover, Bnd even 1! t}us wera pos‘uhls accluvmn of ihe lumen would
result. In this type of dysentery death usually takes place at the
end of the third weeh By this hme the body |s emaciated , the
1 de-
nuded of 1ts fat 5 the abdominal viscers are w.\ﬂted Lmd the mesentenc
glands harit and fibrons  Where the necrotic process affects only
limited portions of the bowel, uleers of an 1rregular cuthne tend to
form Usually they are oval or irregulay and eommumeate with eacl
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other Ty submucons burrows or snuwses  Thes nddled appearance
anvolves the whols of tho large bowel  (Plate 11, 1-4)

P. Remhinger and J Dumas (I915) descnbe an acute suprarenal
syndrome m 4 per cent. of bacillary dysentery cases The drgnoss
= venfied at antopsy by fnding the aamm\ hypenmp\ned Tl\?

. . . o o
chmeal state to Simmond’s disease has been noted

The stage of recovery —When the mucous membrane has been as
completely destroyed as 1n the description already given, 1t 13 difficult to
visuahize how it can be rextored o 1ts normal condition  Observations
indicats that receneration of the mucous membrane takes place from
1elands of mucosa which have escaped destruction Reparr appears
to conwst of pmhferahon of the columnar epithelum and the laying
down of ﬁhmns tissue, the healmp, mucosa bemg represented by a

- + " Where this has failed,

+ lation tissue P‘(t@ndmﬂ
- atestine or scntteled
peliues, especlauy lu the ner poruon  Uver-production of granulo-
mata may result in pseud The colon s
distended and sacculated Olten couls of the large and small mtestine
may become matted together by plastic pentomtis Percolonie
{ckemns and peneral hiyperplava of the Jarge bowel, as obwerved m
chronic ameebasis, do not follow

ROV

The mors advanced chronc lestons have been observed 1n pensioners
from the 1914-18 War, and are common enough in natives, who suffer
frequently {rom recumning attacks of longstanding baollary dysentery
Thes lesions consist of uregular ulcerattons of the mucosa which
rarely penetrate beneath the muwculans layer In a certamn proportion

of Europeans who have d chrome dysentery the mam lesions
appear a8 & mucons without d
ulceration. In bacillary dysentery the uleers are regular m shape and
run at nght angles to the long avs of the bowel, the edges are not
undermined and the base consists of greywh or bm\vmsh slounh. In
the chrome form pox
extensive a4 to jeclude the lumen Further fedt\mnx are gven n the
secompanying companson
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Chronse Buerllary Ulceration
Llcers commence o free edpe of
transverse folds, and run al nght
angles to the long axis of the gut
Ulcers are serpiginious wath ragped
odges, they often  communicate
with neighbounng ulers snd, 21 a
rule, involve the musculane mucosa

Amatie Glceration

Ulrers comience as amail ab
scesses o the sabmucoss whivh, oz
wuptunng, uvicerate snd are dis-
tnbuted purallel to the fong axis of
the gut Ulers are oval, rgular
with undesmined edges,-rounded or
heaped up margma; diserete, flask

shaped on sechion, involysng mucous
membrane aubmiucosa snd musenlar
coats  They onginate m the
submucosa

Perforatim of the bawel as a result of baullary dy<entery may take
place sltbough 1t 1a very rare compared with chrome amaebiasis The
author recorded {19191, m a senes of over 300 sutopsies in Dgypt,
three mstances of anteanortem perforation of the transverse colon
with grenc ral pentamtis

Retentoon tysts —The amthor dvscnbed s sonovs pathelogieal eon-
dittion which 55 the direct sequel of chrome baenlary dysentery and
which 13 frequently eeen i autopsies on Lastern natives—the formation
of tapmes-lihe, mucous retention eysts, varying i size from that of a
hemp reed ta that of & ckezry, which are distnbuted vrequally through
the large wntestines, causng exerescences on the pentoneal surface;
on mewson, clear, Jelly-hihe mucus can be expressed  The retained
matensl 13 often nfected with Flexner banilly and with B. coli, sad
may ultunately vesult m ahscesses within the bowel wall. These eyste
{orm from prohi af the mueous b beneath the fari
and explain the mtractable fucons colitss which 5 go frequently &
sequel snd which 15 6o difficult to treat W letcher and M W Jepps
(1924}, i therr studies on dysentery in the Federated Malay States,
desertbe thy condition as quite comman 1o chrome cases and o carriers
Reparr of ehronie nlceratson takes place extremely elosly by the formar
tion of pgmented rears which are visible as blmsh depressiony, beneath
which he retenton cysts  (Fig. 8, p. 41.)

Mixed infections.~The frequency with which tuberculons’
vleerations snd hyperplastic fuberculosis of the large intestme are
noted m natives of the tyopies who have zaffered previvusly from
baciltary dysentery makes i probsble that the damaged mucous
membrane offers Josered resistance to taberculay rafection

Amabic ulecration may co-exist with bacdlary disesse  Typieal
lesions sce euperimposed on & Rbrotie and ecarred bacillary buwet;
and, per contra, the suthor has seen acute bacillary dysentery gralted
on amebic ulceration, but thess cases are by o mesas frequent,
(Flate 11, 5)

Chrome baciflary dy};zrsteryA wmay, also, be the starting-point of a
fatal genershzed B coli pyemia; and the sutbor, i sssovistion with




destroyed mucous membrane.

INTESTINAL LESIONS IN AM(EBIC AND BAGILLARY
DYSENTERY (Half nat size)

PLATE 11T






cmﬂmonl& encountered n tropical practice

B cols snfectsons —J 1 Enright and the auther 1 1917, in Catro, described
amongst Turlush and Areb prisoners of war & pyemia m which the kidneys
were specsally affected, caused by B cols commums or alued orgamsms
N i A aa e e LT O g

dysentery, and d

of heart, hiver, spleen and
Iadneys was evident  In smears from the organs the colon haalll showed
marhed polar stamung  The bacih nolated 1n pure culture from abseeses
I the cortex of the kidneys were divided into nime groups by thew sugar
reactions Three faled to ferthent lactose, and a type corresponding to
B neapolitanus Emmerick was most frequently encountered

Protozoa and thewr cysts in bacillary-dysentery evudates —The existence
of mived infections of amcebic and bacillary dysentery may cause
confuston to pathologmsts and chmeians  That such infections do exist
there ean be no reasonable doubt  On two occasions the author found
active Entamaba Justolytica 1 a stool with a charactemstic bacillary-
dysentery exudate from which heavas abla t 1solate Sluga’s bacillus,
but he has never seen cysts of E hustolyfiea m o bacillary-dysentery
stoo!  Other mtestmal protozoa are encountered Sometimes the
veyetative frm of E coly may appear and these have to be differentiated
from sumlar stages of E, fustolytica The seader 14 referred to the
Appendix, p 588, for details on this pomt Durmg the stages of
Tecovery intestinal flagell such as Chilomastix, Trich and
even Giardig may be present m considerable numbers Tt 1s probable
that theso orgamsms find 1 the bacillary-dysentery stool a medium
which 13 congenial for thewr propagation, and 1t 25 probable, too, that
their presence mereases flammation and aritation

Double mfections of the smwba (E. ustolytica) and the dyseniery
bjlcxllue are, not so common i Europeans as i debibtated, balf-

'

cases no other bacillus was found so frequently m ameebie dysentery s

B dysenterue, which was wsolated from 27 out of 193 cases, also that

1n 4 number of fatal cases of chrome dysentery they found lang lesions

due to B, mucosus capsulatus

Relationslap of the pathologrcal lesions to the presence of the dysent

lysentery

bacillus —Durmg the World War (1019) the author showed that the

4
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dysentery lmullua wuld hu No]‘\le\l m !hu mr]y stages directly from

1 4aT vms minna Hlng araaniam

. Cases
Wholo of the large intestine [ 11
Ceecum and transverro colon . . - 1
Rectum, sigmoid and transyersocolon . . . 3
Rectum, pelvic colon and sigmoid I U SN
Sigmoid slone . .. 5
Rectum alone . . 5

The tendency 15 for Lhmmc bacll]ary ulceration to occur mostly in
the lower part of the mtestme, 1e m the sigmoid colon and rectum.
In the upper portions ulcers are generally “shallow ond imerease
depth and evtent towards the lower portton. In two cases chronic
bacillary ulcers were present m the Jower part of the ileam, and the
dysentery bacillus (B flexners) was wolated

Histopathology.—The histology of the bowel in bacillary dysentery
18 o subject to which the anthor has given special attention and can best

Lt o
T T

P HI-B.
Fig. 9.—Section of colon in scute bacllsry dysentery (Shign's baclllus), showing
inflammatory reaction, especially In the solitary lymph foliicle.

small hemorrnages, Lhe gonies Celly eIy elusged 10 Le BULILUCUSE
there 13 engorgemeue of the vetns with considerable sccumulations of
¥y changes are most intense in the

cells  The
wicimty of the lymphmd follicles
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. In the necrotic stage the erypte of Lreberkulm's follicles are mostly
destroyed, so that no defimte structure can be distingwshed This
lager has und coagulatio and 13 d mto &
structure in wheh small d 3 lat. of leacocytes

Fig. 10.~Nicroscaplcal section of the Yatge Intestine In bacillary dysentery
Howing neeronts of th% macoga, cellulat tofitration, an 1 hemorrhages into the
ibmucon

and pyhnotic nucler are vimble  The musealar fibres of the muscularis
nsnally eseape  The fabmuenea is thickened to two or three times s
normal width, dietended with mflammatory eudata and the seat of
numerous hemorrhages  Chuef featares are thrombosss and the destruc.
ion ot the blood-vessels, expectally the vems Tn the capllaney, 1t 13
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possible to recogmze macrophage endothelial cells (hlshucylei) ap-
parently denived from the capillary endothelum. They are often
lar«e 15-20 wmn dmmeler, and cnntsm m'vpslod red cells, sometimes

neerosis.

Exfoliation of the necrotic mucosa 1s follawed by granulation tissue,
and the submucosa becomes the seat of newly- furmt-xl caplllary vessels

In the stage of repair, p of the takes
place from the funds of Lieberkuhn folheles. The submucosa remaims
thickened and becomes the seat of fibrotie changes -

Chromie ulceration —The formation of & chronic bacillary uleer is
illustrated i Fig 12 Uleeration proceeds from the fundi of the des-
troyed follicles, while fibrous tissue forms in the immediate vicimty. The
formation of mucous retention cysts proceeds from the base of the
Lieberhubn follicles, forming cystic pseudo-adenomata distended with
mucoid secretion At first they are lined by eolumnar epithelium, but
Iater the cells are destroyed and the eavity is ined by basement mem-
brane (Fig 8,p 1)

SvMPTOMATOLOGY OF BaciLuary DySENTERY

The practitioner m the tropics soon realizes that it is only in the
acute and obviously foxic cases that hig clmical acumen will pegmt
a defimte and positive diagnosts of bacillary dysentery. Even with the
assistance of an efficient laboratory service, he must still be gmded by
chmecal sense. When several cases of an acute dysentery of sudden
onset with prostration and toxemia oceur in the same netghbourhood,
and especially when children and the enfeebled are attacked, then a
diagnosis of bacillary dysentery may with certainty be ade; but
1t 1s allimportant that, in every case, this eurmiso should have reliable
laboratory .cm)ﬁrmahoy .Bporadic cases, and especially those not
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1w
¢, 1l.—Derlvat celts from the capllary

Fig.
vessels of the subucosa in acute baatlary dysentery (smgu bacilus).
Many of the cells have ingested red blood-corpuscles. (x 500}

- {

;“0

?
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Fig. 12.- —Mlcrns«.npic section of chronic bacillary dysentery ulcer (Fl:xncr s bl(llhls)
n the large Intestine, showinig stracture
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vomiting are noted ‘The tongue 1 usually dry and furred and the
pulse rapid and out of proportion to the degree of fever.

Incubation period.—Whenever bacillary dy<entery appears in a
erowded commumty 1t spreads with alarming rapidity. The incubation
period, ay determmned by the experiments which have beun undertaken
on man i the few instances recorded, 15 generally from three to
seven days According to Dudgeon the known incubation period m
one case was twelve hours. i others thirty-two hours to six days
In laboratory infections (Hirschbruck and H. Thiem) 1t is usually
three days.

Onsel —Symptoms wsually begmin suddenly ; abdommnal pain and
siscumfort with colie are felt some time before the initial diarrhaea
begins, accompanied by violent and excesaive peristalsig, and usually
diarthea, persists for a day or more before blaod and mucus appear
m the stool

E Becher (1918) considered that there are characteristic differences
between the clinieal eourse of Shiga dysentery and that due to Flexner,
s0 that the latter 1s not to be considered merely as a shghter form
Flexner dysentery, he thinks, begine quite acutely with a high fever
of short duration, and simultaneously, or soon afterwards, diarrhea
sets 1n, with blood and mucus 1n the stools  Rigors and vomifing are
also often observed at the cominehcement of the disease which, on the
average, runs a courss of one week

L R Ty Vi +*y, reach-

. LRI L ! G g = tsof
1 e | ' . W' uap nse
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. wou ) tery s
graver and the prognoms worse than in Flexner dysentery. This worker
clams to be able to differentiate the two forms of dysentery on

there is an

flush which

emia, while

. is a feature

of special nULE  UsUslly lhere 18 & matked fall ot systolic pressure,
which for weeks remains below 110 mm. Hg,

Pyrezia.—Fever 13 an accompamment of all cases of bacillary

dysentery except in mild attacks. Generally 1t 13 of a low type, i.e.
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from 99°-100° F (87 2°-88.8° C), but n the more acute cases the
temperature nises to 103° and 104° F (89 4°-40° C.) at mght TE»:
e waane b of ax e bbb b e Phn

wtmpensbbond m prer of

N s B . N
disease and the outlook then becomes grave

Abdominal pan and fenesmus, or strainang —The gnping abdominal
pans due to violent and unrestramed penstalsis sre very mtense snd
dwtressing  The pam 15 generalized aver the whole abdomen, snd
attempts at palpation ehert tenderness, especially on deep pressure
The area ivolves the small as well as the large intestine, while intense
stramng, or tenesmus, denotes that the pelvie colon and rectum aro
severely affected The spasm of the rectum may Jast for half an hour

N

13 blunted by toxie ahsorption, prognosts becomes graver  The spastie,
contracted loop of the sigmoid colon becomes palpable and can be
rojled Jike some phabla rubber cord beneath the examming hand In
eontrast to tho amcebie form, trangverse colon and czeum are not
contracted to such a degree and so cannot be readily discerned

Character of the stools —It would probably he more correct to describe
the discharge from the bowel m baallary dysentery ss “ exadate "
rather than a stool The frequency and character of the evacuations
may be taken 23 gmdes ta the progress of the case In number they
may vary in the twenty-four hours from two or three to fifty, or they
may be uncountable, 1n other words, the unfortunate vichm may be
* glued to the commode

In the early stages, dunng the Srst three days, evacuations const of
blood-stawed mnuens whieh 15 gelatinous and adheros to the bottom of
the bed-pan or other contamer 1 appearance it has been variously
compared to pink frog-spann or to red-currant jelly It 19 practically
odourless, or may give off a famt smell of spernun.  After a penad of
threo or four days the stools become more purulent, that s to say thev



58 DYSENTERIC DISORDERS

are mostly composed of pus cells, and blood s less apparent, In the
next stage, Lile pigments appear together with liquid grey fecal matter ;
later still, dunng convalrscence, the freces becomo yellow or browmsh.
The colour and consistency of the feces, when the spasm of
the sigmoid colon has passed off, vary considerably according
to the diet  Should the patient Le fed on mlk, solid ca:eir: curds
L D AT I

18 not necessary for the latter to ba present before a diagnoms of
bacillary dysentery be yustifiably made. In the most acute and ful-
mmating cases stools contain a large proportion of dark and decomposed
blood The) have been compared to * meat washings,” exuding o
kind of stale musty odour, or they may consist of blood-stained clots
with a bacl\"rmmd of green, bile-stamned mueus, betohening grave
progmosis In vety rapully fatal cases no blood or mucus may be
noticed i the stools from the commencement, but they consist of a
foul flmd contanmng much altered blood but without” admixture of
mucas, unless one 13 familar with the underlying pathology, stools
such as these may be mustaken for ptomamne poisoming or some
choleraie condition

The following table demonstrates in & dogmstic manner the mam
differences between the stool of aeute b.lclllary dysentery and that of
the corresponding stages of the ameehie disease —
Atute Amebic Stool.

Rlaod and macus mtermmgled with
freces.

Acute Barillary Stool
Blood and mucus

Mueus tinged with bright red blood
throughout, wiseid, adhenng to
bottom of pan.

Odourless  An acute inflammatory
exudate denved from the mucosa of
the whole or major patt of the large
intestne

persisted 101 & Culisiglau e

Flud mucus, not adhering to pan;
blood generally dark red, in streaks
or clots.

Strong fetid odour, probably due
to bactenal contamnation snd
decomposing blood  Denved from
the sloughs of ulcers, together with
evudate and mtermittent hamor-
rthage. Comparable with anchovy
sauce

Laa, appuses

lencocytoss of from ten to fifteen thonsxmd per cubu-. mll]lmeh‘e mny
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be present, Laempe (1918) records that there are usually about 18,000
Ieucocytes with a rise m the polymorphonuclears Ta the chrome form
secondary anzma is usually noted

Urine—~In severe cases the urmse 18 of ligh specaific gravity, about
1,030, concentrated, dark coloured, and eontains s heavy deposit of
urates. No albumum or any other ahnormal constituent 18 present,
except perhaps m the fulminating cases, where there 15 an merease of
wmdiean

Classification of the different types,—On chmecal grounds
the forms of bacillary dysentery encountered may be classified as
follows: (o) mild. (b} seute, {¢) fulminating, (d) relapsing, and
{e} chropic

(a) Ml or abortwe type —In the mulder types, which are usually
Flexner mifections, constitutional syraptoms are erther entirely absent
or not very severe, and there1sno fever  The motions may be eomposed
of feces from the commencement, or may contamn a small quanhity of
bloIod and mucus

s e

an, T PR B Y
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cansed by infections with erther Sonna or Flexner bacill

(&) Acutetype —In acute cases the onset 13 much more abrupt
Within & few hours the temperature may be raised to 101°-103° F.
The patient 13 obviously suffering from mtestinal toswemia, for his face
becomes pinched and ans of severe dehyd:
Defective absorption leads to chlonde deficiency and tetany., Rigors
are uncommon  Mental cgyfusmn and sheht dehrnium may at first

fourteen days  Andrexia 18 usually present The fongue 18 almost
invanably coated with s thick yellomsh fur, and the pulse-rate 18
accelorated , 1n fact, tachycardia 1s present out of all proportion to the
pyrexia Tenesmus 13 o most distressing feature, espectally dunng the
nxght, and 13 usnally accompsned by dysuna  The abdomen 13 navi-
v N U . v
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(¢) Fulminahing or sctere type. ~—’1'hn mcludes the most severe
infections and can he dn 1ded mto b-groups: (1) ths cholermc, and

@ the - eyma

. [ -—.-l.--u Y
superf ** v CEE N R L R 0
obrio L. sl ot

with attendant phenomena semng m early, but mny be mare gradual
with severe headache and anorexia  The face is pinched, the eyes are
sunhen, and expression anxious. the temperature s subnormal, the
tongue dry and glazed  the skin of the extremnties cold and clammy
with tetani eramps  the pulse small, rapid and thready. The abdomen,
at first acutely tender, becomes less 50 as toxmma increases. Dysurta
1s usually acute c(urdmr' ta H Otto (140), thejanes Hppacrahea

a rembomn on Wl o Qummand'a disoase
t
¥
v

Laee o . -

L oMo Lo mnea menmounced and death

who resist the first
three weebs, then

SUUUELY CULAPNE Buu i
(2) The Gangrenons Form—In this type the attack of dysentery
commences suddenly, offen accompamed by ngor, headache, vombing,
and other evidences of severe mtoxication The temperature rises
rapudly to 102° F (88 8°C ) or even 104° F. (40° C ). The face s flushed
and feversh, the pulse, at first rapid and Lounding, becomes weak
and relatively slow, the blood pressure 1s so reduced as to register a

. -l - 1

A paxuculm:l'y Charactenstic appearance 1s the passage of dark greenish

sloughs, often of a considerable size, which represent the exfolisted

and necrotic mucous memhrane The stools are uncountable, with
- . oo

- tion of the
rere dysen-

vy . the voico

Toeme nephnti, sg drsonbed by N IT Faley on Pl stin, 13 aecumpaned by
casts, bigh blond wrea, and ohyious sizn3 of mitrogen retentio
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becomes husky, and collapse sets i, Severe cerebral symptoms are
common, and piychoses were obsersed 10 the Polish epdemie (1939)

Tn this form the bedy may vmit a musty vdour, whieh becomes more
mtense as the direase progressey
peiie - T I

were noted frequently durmg the 1914-18 War usually oceurrmy at the
advent of cold weather or a3 & sequel of some unaccustomed physical
exertion  Unless adequately treated, this type 1s apt to emerwe into the
chrome form

(&) Chrome bacillary dysentery —This form of dysentery m soldiers
demohilized since the 1914-18° War recerved conuderable attention
They are vietims of chrome uleeration of the mucosa, which has already
been desenibed  Chronse baellary dvsentery 1s really & form of chronie
diartheea with recurnng exacerbations and occasional passage of
blood and mucus, persisting for months, or 1t may be for years, and 1v
particularly intractable

Diarrheea due to chrome dysenterse infection has been recogmized
m India for many years under the synonym of Morbus Bengalensis
{Chevers 1886), and accounts for an almust unhelievable emactation
coolies 1n India and Malaya Intestmal symptoms may become exacer-
bated at mtervals, sometimes with the passage of blood-and-mucus
stools and chrome diarrhea  As the dicease progresses, secondary
anzmia hecomes evident, with cardiac failure and eedema of the fret
The sunken abdomen and extreme emacution form a striking chmeal
preture  Death usually occurs from exhaustion or from mntercurtent
disease, or may be due to hemorrhage from the ulcers, while perfora-
tion of the bowel with pentanitis oceasionally oceurs  Tho ditheglies
[ T S ST

-
bacillary dysentery commenecing as a relapse after apparent recovery

Distinetion must be made between the uleerative and dyspeptic
forms of bacillary dysentery. Some cases of chronto bacillary dysentery
resemble ulceratrve colitis, the patients contmuously passing lhigtud
fzccs sntermingled with blood and mucus  Tha dyspeptic form 1s also
faxly distimetive, and symptoms referable to disturbance of gastric
fanction follaw anumedsately upon the acute attach {sec p 74)

Stenosis of the large imtestme may tahe place as a sequet to chronts
Lacillary dysentery, but 1s rarer than)s nsually thought  In one such case
of ihe suthor's, narroning of the lumen of the sigmoid colon was found

There 19 & form of chromie bacillary dysentery nhich clasely resembles
granular reetiis (see p 440)  In thus form the general condition of the
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paticnt 15 good, but a granular zone extends 2-3 ins up the rectum,
which has failed to heal ~ The patient continues ta pase blood and muens
after each formed motion. Thi< condition may persist for more than
a year ~ubsequent to the acute attack of bacillary dysentery ; it is
usually ble to bismuth subgallats enemata (sce p. 458).

Special features of bacillary dysentery in the 1939-40
campaign.—In addition to the work of Otto and Gantenberg, K.
Steuer (1940) has de<cribed special features of the epidemic of bacillary
dysentery 1n the Ginnan Army danng the Polish eampmygn.  Thers
were 1,200 cases, with 88 per cent mormhty-mmdem‘n, and the
eprdemic was charactenzed Ly the rapidity of its spread  The factors
concerned m this are smd to have been:—the endemicity of the m-
fection, general lack of saitation, mobile warfare, scason of the year
and contamunated water, added to flies and prolonged eduusting
marches The inabilty, on account of exasting conditions, to house
the hospital staff in sepatate quarters, caused the infection of 5 out of
10 physicians, 4 out of 12 nurses and 8 out of 42 sanitary personnel.

In two-thirds of the semes there was typical dysentery with bloody
mucous stools  In 26 6 per cent the condition was serious, in 6 6 per

mbeclions  puise rapid and teeble, collapse frequent and not respond-
1ng to nedicatton  Early death, usually in the second week, was asso-
ciated with vacomotor paralysis

Only 9 out of 40 patients who died were received i hospital withm 8
days of onset, but almo:t hdlf \\ere ndmltted aftm- the first \\eel\ SO
per cent. of those re
within four weehs
18 5 per cent positis
Injection of antidy R .
arculation, pyrexia and , and several 1 ditions
were benefited by serum enemata,

Compheations were parotitis, disorders of bladder, rhenmatic mani-

festations, con_‘unch\ 1tis and m(ermluent fever, Pronounced arthntis
was seen, (Edema was frequently noted \Ia_‘or mtestinal

populations can be formulated.
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Bacillary dysentery in smalt children.—In the tropies bacillary
dysentery 1s especially apt to attack small children under five years of
age, and is to be regarded 43 a serious disease  As a general rula 1t may
Le stated that 1t 18 much more acute and gevere 1 Euyopean eluldren
than m those of natiie races The disease, apparently, can be spread
by mufk, which makes careful supervision and sterhzation necessary-
In young chuldren the symptoms of toxmmra are much more sudden
and acute, and may overshadow the bowel symptoms  The attack may
be ushered 1n with convulsions, and the chifd may die in coma

It has now come to be recogmized that many of the epidermes of
summer diartheea 1 the great cities of North Amernca and Canada.
even these of Furope, are due to infection with Flexner baeillt, there-
fore such ecases ghould be recognized early end treated as if they were
examples of bacillary dysentery  Eprdemic infantile diarrhoea 13 known
m Japan ay " Blirl* " This epidennc acute disense of nfants, with
sudden onset, fever, muco-diarrheeic sangmmeous stools, cramps and
eollapse, prevails mostly in summer, sometimes 1n spring and autumn
Death or recovery may follow within twenty-four hours of onset, and
wortafity vares between 39 and 82 per cent  Suchlings are said never
fo b affected Powsibly collapee may Le aseribed to suprarenal n-
wnfficency Treatment 1s by subcutaneous mjection of adrenalin, 08
irg’g 5ce of1 1000 solution, which s an effective remedy (K Kawata,

25).

K) Kiyono and N Okubo (1917), M Mmnoda (1921), and § Tawara
(1921) have written on thus subject as 1t affects children from two to six
years of age in Japan In these small cluldren the dysentery toxin is
especially apt o attack the central nervous system and the bram
In about 1 per cent of cases Shiga’s bacillus has been wolated , but
K. Adack (1921} has hrought forsard evidence that Sonme's haeitlus

a mortality of 21 per cent Out of thirteen cases from wlnch a sats
factory stool specimen was abtamed, Flexner's bacitlus was obtaned in
sy, Stuga’s bamllus 1n one  Altogetber, evidenco of infection with B
dysenteriee of one ind or another was'shown m 83 per cent of cases of
chuneal dysentery in hospital  The ratio of Flexner to Singa mfections
way§

O Lade (1921) had the opportunity of studying 143 cases of bacillary
dysentery m children 1 a chme at Dusseldorf mn Germany  Thurty-
three cases only were positively diagnosed and 1 9 Shiga’s bacitlus
waa identified” The sensanal mecidence of bacillary dysentery in
chuldren was * e Tt N
October and i
took place
the frst two |
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paticnt 18 good, but a granular zone extends 2-8 me up the vectum,
which has failed to heal ~ The patient continues to pass blood and mueus
after each formed motion. This condition may persist for more than
a year subsequent to the acute attack of Lacillary dy<entery; 1t is
usually amenable to lismuth subgallate retention enemata (sce p 453).

Special features of bacillary dysentery in the 1939-40
campaiga.—In addition to the work of Otto and Gantenberg, K.
Stener (1940) has de<cribed special features of the epidemic of bacillary
dysentery 1n the German Army durmg the Polich campaign  There
were 1,200 cases, with 838 per cent mortality-meidence, and the
eprdemic was charactenized Ly the rapidity of its spread  The factors
concerned 1 this are said to have been ~—the endemcity of the in-
fection, general lack of samtation, mohile warfare, season of the year
and contanunated water, added to flies and prolonged exlhausting
marches  The mability, on account of exsting conditions, to house
the hospital staff 1n separate quarters, caused the infection of 5 out of
10 physicians, 4 out of 12 nurses and 8 ont of 42 samtary personnel.

In two-thirds of the series there was typieal dysentery with bloody
mucous stools  In 26 G per cent the condition was serous, m 6 6 per
cent extremely so. with cerebral iy ol ement, pronounced dehydration,
flabbiness of sk, cracked lips, Lrown dizcoloration of tongue and
deeply sunken eyes Herpes of Iips was common and hiccongh always
an unfavourable sign. Damage to arrculation was seen with all serrous
fections  pulse rapid and feeble, collapse frequent and not respond-
1ng to medication Early death, usually 1n the second weeh, was asso-
ciated with vasomotor paralysis

Only 9 out of 40 patients who died were recerved an hosprtal withn 8
days of onset, but almost half nere admitted after the first week; 50
per cent of those recerved withmn the first three days were discharged
within four weeks Anal swabs (bacteriological tests) 1n 890 cases gave
185 per cent positine and 81 5 per cent negatn e for dysentery baeillt
Injection of antidysentery serum produced therapeutic effects on
arculation. pyrexia and , and several d

heumatic mam-

wounced arthnts

B . Major ntestinal
hemorrhages resulting 1n an@mia were noted three times
Latent dysentery—J Cuonnmgham (1918) concludes that a latent

N

populations can be formulated.
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In Scottish asylums the disease appears to he raro, pussibly because
they are not so overcrowded

1t 13 prolable that m asylums epideuncs ars hept up by camers,
who are particularly difficult to detect Relapsing cases of dysentery
ere also probably responssble It was found at Claybury (London) that,
out of 590 patients who have suffered from dysentery dunng the last
twelve years, 18 per cent relapsed once, 6 per cent. twice, and 8 per
cent three times

F H Lorentz (1918) gues an account of an outbreah of dysentery
n the ‘asylum st Duren, Germany, which was brought to a close by
& systematic search for chromic earriers  Four were discovered and by
their 130lation and the surveillance of all contacts, the outbreak was
suppressed  The uncleanly habits of the msame greatly facilitate
propagation 1 ssylums and, moreover, the type of dyscntery 1s usually
of a larval character, so as to escape early recogmtion The mortality
14 fauly Jugh as the disease shows preference for old and debihitated
patients

E T. Hilliard (1935) desenbed bacillary dysentery as being endemic
1 the mental bospitals i Austraha, at tumes flaring up into
epidemics which are extremely difficult to eradicate  The main chreal
types to be distngwshed were mild, relapsing, and touic The
orgamisms were 15olated from the stools i 70 per cent of the acate
cases, and proved to be Shga 10 per cent , Flexner 80 per cent , and
the Y bacillus 85 per cent  The prevention of this disease i asylums
consisted of quarantinmg newcomers for three weehs, and of the
wolation of all eases of durrheea and dysentery, and carriers, for as
lung as passible

SHIP-BORNE DYSENTERY AND DIARRHEA

The development of mter-oceanic and mr-borne travel makes the
subject of diarrheea and dysentery contracted mn tranwit & matter of
wmportance and interest, Thrs subject has attracted the notice of
general practitioners dunng recent years on account of the mereasing
populanty of orgsmzed exuwes to the tropis o some degree also the
eomparative cheapness of these tours has increased the opportumtzes to
\‘lsxt many, hnh‘urt‘o unfrequented :xpots in the Igean Sea, and has

ly-borne or food-borne, of some menl eaten at a waywde restaurant,
thie most dangerous articles of food 1 this Tespect being fresh salads or
fruts,  Bacillary nfection contracted on shore becomes mamfest on
stipboard two or three days alter putting to sea

Duning 1936 & sustamed correspondence ou the subject appeared 1m
the Bntish Medical Journal J B Hern, mn a somewhat alarmist
Mucl‘e, deseribed several hundred cases on a pleasure cruse of fourteen
days® duration Dysentery with pyrevis (103° F) appeared forty-
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G Kuntze (1921) records a summer and autumn epidennc of Lacillary
dysentery m 143 children, of which 85 were mfants and 58 over
eighteen months of age  The chimeal pieture of the disease was by no
means constant and the differentiation from the malder forms of
diarrheea was not generally easy

H Schelble {1918) studied the gradual spread of dysentery amongst
the cxvil population in Germany during the 1914-18 War. In Bremen
especially there was an ncrease of dysentery cases in the Children's
Hospital  From Julv to September, 1917, there were 82 cases with 21
deaths, a mortality of 25 per cent

Asylum dysentery.—Asylum dysentery can hardly be considered
as a special climical form of the disease, but for a long time 1t has been
known that the form to which the feeble-mmnded are specially hiable,
in Engltsh and Continental lunatie asylums, ss really a ruld infectton
with dy=entery baall, while attendants on these cases are apt,to be
attacked  Acute and fulminating types are rare, and the chronie form
ts frequently encountered

In the majonty of caces, according to H. 8. Gettings, Flexner bacilly
are responsible, but more recently Sonne’s baciltus has been 1solated
Probably insamtary halits of the insane, their enfeebled constitution,
and the breaking down of their natural resistance to disease are ro-
spopaible for the spread of the mfection The exstence of bacillary
carrters m most Potish asyloms has been abundantly demonstrated.

In a report presented to Parhsment in 1842, dysentery was
recorded all over the Kingdom by the Poor Law Officers, with the
samtary zeal and reform uf the ‘fiftres, the filth was swept away,
and dysentery disappeared, to remam n the lunatie asylums

In 1911, there were 1n Enghish asylums 1,457 cases with 818 deaths ;
1n 1912, 1,555 cases with 287 deaths, n 1918, 1,159 cases with 270
deaths .

During 1919 m eghty country asylums there were 1,722 cases, of
whom 20 per cent died—forming § per cent of the total number of
deaths Contrary to the generally accepted wiew that bacillary
dysentery 15 a samumer disease, the Inghest neidence of cases i Clay-
bury occurred duning the winter months

F. W. Mott 1n 1901 and 1902 made a careful study of the disease
from & climeal and epidemiologieal viewpoms 1 this country

H S Gettings (1915) was able to trace the dysentery history of
Walkefield Asylum (West Riding Mental Hospital, Yorks) smce 1ts
opemmg m 1818  Almost from the commencement, dysentery made”
1ts appearance, and 1t has hngered on there ever smce Samfary
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howing bright pink hyperemia of

showing destruction and ulceration of the mucosa, laying bare the

muscular coat ({lower sigmoid and upper rectum).

PATHOLOGICAL CHANGES IN THE LARGE INTESTINE

colon. 2, Acute Sonne Dysentery in a child (Dr N. H. Fairley's case), sl

1, Acute Shiga Dysentery, showing intense cedema of mucosa and
ascending colon 3, Ulcerative Colitis,
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e1ght honra aiter the commencement of the voyage, In the bacterio-
Ioqeal investigation of one patient who had not recoy ered on her return
to England, Flexner's bacillus was discovered 3 subsequently she anffered
from two relapses. N

T M Q Taenae 3 clrg shat tha sals A¥ nanden atlnn hanlee daqant ae

stresses the dificulty of differentiating these eases from true bacillary
dysentery, especially 1n the early stages.

The foll 1218 & d sccount ol of this nature
which have tome under the author’s personal obsersationz—  °

fee  * " . . .

Py " . .
an . . - e .
1 200,

() A man of forty-eight, seen wn November, 1935, on lus return from
Teberan, Persia, confsacted bacillary dysentery and continued o pass blood
and mucus on passage through Mediterranean. On amval in England was
#till paseing blood and mucna stools  Baeillary dysentery exudate; probably
a Flezner snfection.

{¢) A map of thirty.one, seen on smval in London 1a January, 1936,
from & pleasure cruise from Aden, whero ho apparently contracted bacillary
dysentery, which became apparent in the Red Sea, three days out. Pyrexia,
blood and mucus 1n stools Was treated as a caso of ameebic dysentery.
No enidence of this mfection ever obtamed  On ammval 1n England stools
still contamed blood and mucus Serum sgglutinated Fleoner's bacilue

(d) A retired Colonel, aged sisty-nine, had been on s tnp to Khartoum.
Developed acute dysentery on Nile steamer and was extremely 1ll at Jubs.
Flown to Entebbe by air, and treated ns case of acute amabic dysentery,
with emetine injections  Became very emaciated and extremely ili.  Arnived
My i vt I A p R SRS S N

[0} . .
on th * - [ .
dysen . . .. .
out atsea  On board ship he was treated as a case of amacbic dysentery, with
emetine myections. On amval m Landon was passing blood-andmucus
e b hmmabomk e e A T Aty Foat e}
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she contracted some form of acute’dysentery n May, 1934 Treated as
ameebic dysentery with emetime mjections ~ Dysentenie attacks, sccompaned
by pyrema Loss of 14 Ib 1 weight Relapse on board ship Faces
contawed blood and mucus, bacillary dysentery exudate, Serum agglutinated
Flezner bacsllus 1 200

Some cases ‘are doubtless due to Sonne's bacillus, and the danger of
tood-borne infection on smpboard has not been sufficiently recogmzed
In March, 1934, the author investigated the case of a woman who had
doveloped dysentery, with passage of blood and mucus, on board
shuip, and had suffered from three distinet attacks, with some pyrexa
PR H ’ N e Her boy of three, who shared

. The fzces of both consisted of a
[ ' The serum of both agglutinated

The author has seen a good many cases of white diarrhees with
sprue-like stools commencimg on board stup  The other accompanments
of sprue, such as wasting, sore tongue and an®ma were absent In one
stance 1t was asfertamed that the ongnal wfection was Sonne’s
bacillus, which, 1t must be noted, may produce a chmeal condition
smulating temporenly the clinical features of sprue  This by no means

S e " - ey

v
. [

- H . "
. . ' . . "
sprue-ikie diarthwa and charactenstic stools  The 1iiness commenced
ten days after leaving Japan and persisted throughout the voyage
Other cases of ship diarrheea resemble mucous cohtis (see Chapter
XXIII) and may be the sequel of a bacillary-dysentery mfection con-

’t‘!‘ncted on shore A sxmilar form s also frequently seen n small children.
o Pacm o e s o an Pl R AT

sitection has a disturbing effect upon temper and mentalty, the
cluldren bocormng & tral to ther parents The exacerbation which
becomes apparent on the voyage may be due to unsuiteble dietary,
though change mn temperament and appearance when on u fat-fres
et 13 remarhable

The nuthor has not encountered smeebic dysentery contracted at
sea, but he has seen many instances where the mfection was acquired
ashore, and gave riso to symptoms for the first time on board ship
These patients, as a rule, contracted the onginal infection in India and
the Far East

5
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sho contracted some form of acute’dysentery 1 May, 1931 Treated as
ameebie dysentery with emetme myech attacks,

by pyrema Loss of 14 lb. m weight Relapse on board ship Frces
contaned blood and mucus, bacillary dysentery exudate, Serum agglutmated
Flezner bactllus 1 200

Qe e [ R e 1

stup, and had suttered from three distinet attacks, with some pyrexia
A e ‘Her boy of three, who shared
u . The fces of both consisted of &
v - - The serum of both agglutinated

The antbor has seen a good many cases of white drarrheea with
sprue-like stools commeneing on board shup. The other accompaniments
of sprue, such as wasting, sore tongue and anwma were absent  In one
nstance 1t was asdertamed that the omgmal infection was Sonne's
baallus, which, 1t muszkhe‘ note:i, may produce a chimeal condition

M anl e IS S <

ammtatine fomen wamdy #

. ' PO A
prue-liko diarthea and ch stools The 1llness commenced
ten days after leaving Japan and persisted throughout the voyage

Other cases of ship diarrheea resemble mucous colitis {see Chapter
XXIII) and may be the sequel of a bacillary-dysentery mfection con-
tracted onshore A sumular form s also frequently seen in small children
The author’s experience also pomnts to the possibility of cehiac disease
makmyp 1ts first appearance in ehuldren from the tropies when on board
ship. The elinieal appearance of these cluldren 1t quite characteristre,
with pasty complexton nd turgid swollen abdomen The ccehng
affection has a disturbing effect upan temper and mentahty, the
children becoming o trial to thewr parents The exacerbation which
becomes apparent on the voyage may be due to unsmtable dietary,
though chatige 1n temperament and appearance when on & fat-free
diet 18 Temarkable.

The author has not encountered ameebic dysentery contracted at
sea, but he has seen many mstances where the wfcction was acquired
achore, and gave mse Lo symptoms for the first time on board ship
These patrents, as a rule, contracted the ongmal infection 1n Inda end
the Far East.

s
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SONNE DYSENTERY

A full aceount of the bacteriology of Sonne's bacillus is given in the
Appendix (p. 561},

Recent work on Sonne mfections in England and other countries has
brought to Iight a new clinical entity. Particular prominence 15 given
to the very varied clcal pictures which this bacillns may provoke,
nnd which dlﬂ'et m many respects from the c]earer-cut dysenteric

cases. In the eatly stages the imces are greemsh, with biood-neched
mucus from which almost pure cultures of late- lactose - fermenting
orgamsms (Sonne) may be obtained. Confirmation of their 1dentity
with specific serum is readily produced.

- . b S il

2 4l ebncn amn dTnen By

mucod stools.
Insll Sonne m(echons there 88 tendency to pyrexia associated with

....... amtm ol bt and érandiant,

upy.rex;al Somehmes pyrevn may ba due to supenmposed causes,
such as are not
" s b nhoarved and tha
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stools remain loose and greenush, but 1n the next few days become brown,
formed and more normal.

Harvey has reported that very acute Sonne infection in ehuldren
up to mne years of age may be the cause of sudden death

The paper by 3 A Charles and J H. Warren (1929) indicates how
widespread thig ifection may be 1n England as a result of acute attacks
of ** food possomng,” a pownt to which W @. Savage and P. B White
first drew attention m 1928, Ar outbreak descnbed by B B Smuth
18 1nteresting because some cases were of this acute type

One of the hest-deserbed outbreaks of food porsoning due to Sonne's
bacillus occurred 1 8t Pancras and Holborn, London (G Snowden,
1938) Here 18 people were attacked, 11 n St Pancras and 2 n
Holborn  Five were adults, eight children, and two of the latter,
aged 11 and 18, died.

The chnical symptoms were vomuting, acute abdominal pamn :nth
.- CELIE P o En - PREEN
.ot oo o . v,

[ A g s .
and bactenological examnation revealed large numbers of Sonne’s
baeilll At the inquest 1t wes ascertamed that about twenly people
had partaken of 1t and the evadence proved, as far as proof was possible,
that a girl, who was found to be s carrier, had contaminated the pudding

A M Fraser, J. P Kiploch, and V J Smith (1926), 1n the routine
evammation of ententis cases in Aberdeen, found 33 of Sonne
dysentery, most of them i mstitutions where the mmates were nnder
stret medical observation The blood serum of 81 cases, taken
between seven and twenty days from the onset, gave 2 positive
agglutination m dilutions varymng from 1 50t 1 6,

M Fyfe (1927) has descnibed a nulk-borne epiderie of Sonne
dysentery at St Andrens between September 5 and September 26
The total number of cases was estimated at nearly 200 and there were
no fatahties The incubation period was shown to be probably Jess
than twelve hours The respiratory catarth which was such a feature
of the Aberdeen outbreak was not noticed Usually recovery was
complete 1n & week

A munlar outbreak has been described by G Abraham (1929) m
seventy cases in Frankfurt-on-Mar  Towic symptoms n the form of
unconsciousness, convulsions, and delirium were present

The year 1987 witnessed & remarkable mcrease m the number of
dysentery cases of the Sonns typs in this country, recorded mn many
quarters, bat mostly mn the London area Possibly this was due to
the impros ed methods of diagnosis and the more general apprectation
of Somme’s bactllus as & pathogeme ageut

There has been o general imcrease 1n the figures i the Regetrar-
General's weekly return for the Last few years but towards the end
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of 1937 a very marked increase was noted; for the week ending
December 4, 1937, there were 454 cases. The figures for 1935 and 1936
were double and treble those for 1934, while these for 1937 were ten
trmes that number. In passing, it should be remarked that, judging
from the returns of the Health Section of the League of I\ahom the
same tendeney to inerease 13 shown in many Eumpcm countries; in
Germany, for mstance, the summer figures for 1987 are almost double
the mean values. E Bloch (1988) has drawn attention to the great
merease m Sonne dysentery tn Glasgow in mstitutional as well as
non-nstitational environments. Towards the end of 1987 the first
large outbreak of tkns type of dysentery was recorded. Most of the
eases were very nld

Lhe 1850 L8O Yeurs (Laod—41) GBVe Willitsstu suluil siutopnoas
eprdemies yn England, and 1t has proved a defimite factor in dysentery
outbreaks the‘\hddle East .

Frces +- and rectal swab + 86
Fezces —, rectal swab 4 94
Total feces + 45
Total swabs - 70

cartiers play an mmportant part in the spread of mfection. 'I'hree

negative swabs are necessary before discharge. Serum sgglutination

tests hnw 8 deﬁmta diagnostie value n & fmx proportion, but repeated
s A prennler A

+ anva Initiallo nanabirea vamainad sn
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wers 1solated from the mulk, as well as from the fawces of the patients.
Ffty-mine out of 106 households were affected.

Coxprrearions or Bacrurary DysENTERY

Dysenteric arthritis—This complication appears to bave been
Poomennor v Tt - kb fheumahismus antestinalis
of physiczans m Indra 1t was

s Tn ‘many respects dysenteric
arneius resembles tat of gonorrnees, and 1t 13 a'curions fact that it s
common in fome epidemics and rare m others In the Dubentz
epidemic 1 Germany in 1900, artlmtis developed m 8 75 per cent of
all eases, 1n 1897 in a similar Dut‘brEal\ m the Fipn Island‘i. [ D«lﬂn)els)

Usually dysentenic arthrnitis 1s associated with Shiga touns, but mn
some cases a Flexner mfoction has also been noted, but there are no
records of 1t 1n the Sonns disease  The jomnt affection rarely develops
1o the acute r;tuge of dys?ntery.

~wpar o e

of oprum were the most apt to develop arthritis.

An mteresting fact is that there appears to be no correlation
between the mtensity of the arthntis and the seventy of the itial
dysentery G Graham (1919) belioves that patients who show
symptoms of arthutis early are more Lable to severe attachs:

left thigh ) )

[o] the temp llary and st and very
rarcly the hip-joints, suffer. The affcction usually fits from one yomt
to anather with short mtervals between. Different types of jomt
affection may be distingwshed, The pains may be evanescent, snd

1t 3 possrble that the arthral;ms 15 often situated 1n the fbrous muscle
rasertions,




70 DYSENTERIC DISORDERS

of 1937 a very marked increase was noted; for the week endmg
December 4, 1937, there were 454 ¢ases. The figures for 1935 and 1936
were double and treble those for 1984, whila those for 1937 were ten
times that number. In pasing, it should be remarked that, judging
from the returns of the Health Section of the League of Nations, the
same tendency to increase is shown in many European countries; in
Germany, for mstance, the summer figures for 1937 are almost double
the mean values E. Bloch (1933) has drawn attention to the great
merease 1 Sonne dysentery m Glasgow in institutional as well as
non-institutional environments. Towards the end of 1937 the first
large outbreak of this type of dysentery nas recorded. Most of the
eases were very mld.

orgamsms 1 the stools without showing any clinicsl symptoms. In
mental asylums both these forms of ** carrter ™" play a considerable part
m spread  ~ " - - [ O -
bacillus
within a . -
The la
epidemics in Enfvland and it has proved a definite i.uc!or in dysentery
outbreaks 1n the Middle Enst. -
™ et s

Fazces 4 and rectal swab +- 86
Fimees —, rectal swab - 34
Total fzces 4 45
Totalsnabs - 70
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pigment arranged fringe-wise round the margin of the membrane and
also extending along those hnes runming radintly between 1t and the
edge of the ins.

There 18 acute tenderness on pressure over the etiary region, with
photophobia, blepharospasm, and marked circumcorneal hypererma
The pupils are rrregular with ring synechie, Indectomy was performed
1 one ease and the aqueons humour was found by J. A Arkwnght
to agglutinate Shiga’s bactllus 1 80 G Worms, P Lesbre and G
Sourdille (1926) noted that, m dysenteric sclero-conjunctivitig, the
tears did not contam speerfic agglntmns  As a rule, wibs subsides
pars pussu with arthnts

Parotitis.—This may be either um- or bi-lateral, 13 painless, and 13
usually d with joint heations It 1 difficult to say
whether 1t 13 of true dysentenc origin or whether 1t 23 due to septic
absorption from the mouth A particularly severs form ending m
gangrene has heen observed m Sumatra by J Smits (1915)

Portal thrombésis.—This has been recorded and has led to portal
pyemia and miliary abscesses

Intussusception.—Intussusception of the small bowel may occur
w bacllary dysentery 1n ctuldren It 15 very nocessary that this cora-

dysentery and 15 frequently mistaken for it, and 13 also found post

o - e * . 71ts enfeebling

. N . " . 1c movernaents,

‘Thrush.—In the tropcs, mfection of the mouth, the pharynx, and
even the cesophagus, with the greyish growih of the thrush fungus 1s
commen, and m these cases large numbers of the characteristio yeast
eells are present in the stools, and may cause them to assume a frothy
bubbhng character somes hat resembling those of sprue

Sequer® oF BacitLary DysEX

Peripheral neuritis may follow bacillary dysentery, as many
other speaific infections  This has been doubted, but the author hag
Seen g0 many eages following on dysentery epdemucs that he 1s inclined
fo believe there 13 some connexion. The legs are usnally aflected, with
loss of knee-jerhs, glossy, atropluc sk, odema of the ankles, and
hyperesthesia of the ealves This condition may persist for several
months

A. Dittort (1918) observed neurtts i 1 per cent of cases in an
extenyve epidemic ; he regarded 1t as & secondary toxie affection due
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Hydrarthrosis.—1In the knee a large effusion of synovial flmd may
occur suddenly—it may be into the subcrurens pouch. The anthor
noted that this 15 more likely to occur in thewnatic subjects  The
effusions are nsually accompamed by a rigor, by a rise of temperature
to 102-103° F. (38 9-89° C ) and, m the mutial stages, by pain, which,
however, soon wears off, leaving stiffness, while the shin over the
affected Jomt 13 shiny and reddened.

When asp d, the mfl y flud js st loured, slightly
viseid and usually stenle on culture, and 1t has the important property,
asnoted by B G. Klem (1919) and 8 H Zia and H. J, Smyly (1931),
of agglutinating the infecting dysentery hacillus {Shiga or Flexner)
m a titre hugher than that given by the blood-scrum from the same
case  Apparently the jont effusion neter becomes purulent, 1or are
the heart or valves ever affected,

There 13 some evidence, as noted by the author, that arthritis 13 more
lkely to develop m serum-treated cases, and it becomes necessary to
distinguish between dysentente arthntis and fumtive poly-arthritis
which may accompany serure sichness (P, Manson-Bahr, 1920 ; Z. Cope)

Dysentene arthntis nvolving many jonts may persist from a few
days to s1x or eight weeks, but, howes er alarming this conditron may
appear at first to the patient and s medical attendants, 1t is comforting
to know that permanent disability seldom ensues. Some disabthity 12
produced by the stretching of the joint capsule and the snrrounding
1 but, ding to G Graham, plete recovery may ensue
even after this has persisted for s1x months.

In 1920 the anthor recorded arthntis asscciated with large, stenle
effusions into the gluter and latissimus dorsi muscles which subsided
slowly.

' . Ce e

and may eventually lead o a more intractable disabibty.
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to absorption of bacteria and their toxins from the ulcerated bowel.
Malnutrition and emaciation, which cause the disappearance of fat from
the medullary sheath of the nerves, favour it. The majonity of cases
exhibited manly sensory distarbances, partly subjective and partly
objective, without trophic changes Muscular spasm and cramps,
espectally of the ealf museles, were not raro, and only one easo of severe
motor neurttis had been seen

A G Biggam (1929) recorded a case in which the sequence of events
appeared to suggest that acroparwsthesia of the legs was due to dysen-
tenc toxuns  Rapid improvement followed on large doses of intra-
¥enous antiserum

St‘enusis.:Ste‘nons 1s the result of great damage to tho mucous

only 1n thirty years’ expenence 1a Indis, and the author has encountered
one single wnstance as the result of nfection contracted during the
1914-18 War.

Post-dysenteric constipation.—This i3 frequent after the
subsidence of an acute attack, and s posuibly dus to the resulting
atony

Hzmorrhage.~Massive intestinal hemorrhage from ulcers has
been recorded mn the chrome form

PP = P

TTOUDIES I0LOWLILE LACILALY UYseUtery., LIk LUS HULLOL 8 BULLES OF POSL-
bacillary dyspepsla, achlorhydria and hypochlorhydria have been
found to be the rule,

Tachyeardia.—Owing to the physieal exhaustion of the patient,
and_possibly also to toxic myocarditis, a conditron of n'ntnble heart
persists long after dys bave di In those
cases m which a record of the pnlse -rate has been kept during
convalescence, it has been shown that tachycardia becomes more
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PLATE v
SIGMOXDOSCOP\C APPEARANCES

Ammh‘c Ulceration of lower rectum mving 14° 10 symptom? suggesting
carcmom
In(esdna\ nithal 13, —Early age: Patches of gnnuhuon tuasue €N
wwanng of B.thm mansont

ronic “acmary nysen try Pstudopo\ypwsl Flexner Y_fufectit
Agghwuiatiot test posity Great waprove cment O%

intesuins} lavage
te Amcbic pysentery __Actne uleeration of mucwss TR lood and

auchs exudate
Acute Bncillary Dyse _shige's baailles 1ed, Geaeral rede® ol
‘rncos, SPOET hmuc qun O emorrhages B8 arly hedmg stage
Amebic D)’wmﬂ'y . Chromc Stag® showing it of mucous TeM"
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Peritonitis,—Acute perforation of the large intestme has been
recorded by N.H Fairley recently m three cases in the Middle East.
Localized subacute perttoneal effusions, with adhesions 1n the night 1hac
fossa, have also been described n the chrome form  Massive serous
penitoneal effusions have also been observed m toxic cases not re-
sponding to treatment

Post-dysenteric ascites—J W T} Megaw and G C. Maitra
thought that the ascites which 13 s0 commonly found 1n India tn associa-
ton with conditions of the hver 18 a sequel to repeated infection
‘Whenever baallary dysentery 18 improperly treated, the dysenteric
toxins pass throngh the wntestinal walls and give mse to an wntative
pentomtis which 13 followed by fibrosis of the penitoneum, with result-
ng ascites

Ascites 18 more likely to occur amongst patients who continue to be
carners , among such cages, therefore, agglutinins in the serum are
yrore lilkely to persist than among an average series of recovered bacillary
dysentery.

Other diseases.—Other mfections of the colon, such as amao.brasss,
may follow on a bacillary attack Tuberculosis of the large bowel has
also to be considered, as well as sprue m Eastern countries, and that
particularly distressing eomplaint, mucous colitis  These sequele will
be dealt with under therr appromate headings
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be observed, with sloughing of the necrotic mucosa The patient
usually, at this stage, shows evident signs of towie absorption
_ In acute Lacillary dysentery of a nwlder type (caused by Flesner

mueosa, and the superficial necrotic mucous membrane may be visual-
ized as a thin greyish layer exposing a red, raw and bleeding surface
when removed  The bowel wall, at this stage, 1s usually ngd and
nelastic

When ecascs are repeated] 4, extol of the sup \
necross can be seen, the bowel gradually resuming 1ts nqrmal appear-

ance  Mueh visend mueus 18 secreted by the bowel dunng the healing
process

Tn contalescent bacallary dysentery the mucous membrane 1< nodular,
rose-pik or bludli-red, and oedemntons  Numerous red blatches are

! 1, caused by sul b hages  The walls of the
boweh are ngid and mnelastic and the natural folding 13 absent  Tho
mueosn 13 readily traumatized and the lumen filled with blood-stamed
mucus

In tho subacute stagrs the buvel surfaco 1y covered with granulation

Hrawn s amea il

granular mucosa bleeds rendily  (Fig 13) Serapimgs res cal numerons



CHAPTER VIII
THE BACILLARY DYSENTERIES (continued) : DIAGNOSIS

Ir has frequently Leen emphasized that 1 bacillary dysentery 1t is
unwise entirely to rely on a climeal diagnosis, The acute and ful-
minating types of the disease are obvious, but 1n less marked forms
difficulties anse. In making a laboratory diagnosis it 13 necessary
that the pathologst should have had the benefit of consmiderable
expenence of thns highly specialized work, for bacillary dysentery
frequently occurs as a terminal wfection m chrome wasting diseasey
such as pellagra, phthisis, kala-azar, bilharziasis, ameebic dysentery
and seurvy  Long-sustamed pyrexia may be due to sauperimposed
paratyphoid mfection In chrome cases, persistent pyrexia and fre-
quent ngors may be due to B.-cols septicema or malarnta. Melaria in
dysentery 15 a serious complieatton, specially apt to appear because
dysentery m a malanal subject may light up a smouldering infection,
On the other hand, 1t may co-exist with primary subtertian malana, in
which case 1t 15 Just as mmportant to treat the latter as the former.
Preumoma, either of the lobar or broncho-pneumonic type, is a frequent
ternunal event 1n the more chronic form.

DIAGNOSIS BY SIGMOIDOSCOPY
§ - - . 0

mtrodueing the instrument may be acufe, and damage may result,
B h Fa o M i

certamty.
The appearances at the early and acute stages, which have been
described 80 ably by A. G. Biggam (1980), resemblo very closely those
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mucosa, white granulations appearing as a delicate network, or more
widely spaced

felanosis cols —Melanosis ol is & cunous eondition of melanin-
pigmentation of the rectum and sigmotd, the nature of which 13 obscure
The author has seen ths 1 three patients who had suffered from
bIleIAxy dysentery and consequent dirtheea over a long pertod
(Fig, 14)

Aftention was omgmally drawn to pigmentation of the colon 10
dysentenes by A L. Gregg (1923) and nas stinbuted by bim to the
P A e L " e

X-RAYS IN DIAGNOSIS
& - . . .

ste : . ' [ o
from simular mn chrome

ana are hat
colitis (Plate T, p 42)
LABORATORY DIAGNOSIS

In hardly any other disease 18 1t 5o essential that attention should be
given to detals of laboratory techmque, since the symptoms of bacillary
dysentery may be mmulated by so many other causes of ntestral
ulceralion that the final diagnosis must always depend upon the
pathologist, and since 1t 13 essential, tn the interests of the patient, that
Aappropriate treatment should be gmyen at the earhest possible moment

Direct microscopic examination.—A provisional dmgnosis of
bacillary dysentery can be made by éxammation of the cellular exuda-
tion, and for this two conditions are absolutely necessary (1) that the
specimen has been freshly passed, and (2) that 1t 15 passed early mn the
tourse of the disease. The staol should be collected 1n a bed-pan and
Lrought direet to the laboratory 7

The selectton of a portion of the stool surtable for microscopic examm-
ation or culture should be mado by the pathologst It must be empha-
Eized that, 1n both the baclary and the amcebie form, all dugnostie
features may disappear after a lapse¢ of from four to six hours, and
this 13 espertally likely under tropreal or subtropieal conditions So



8 DYSENTERIC DISOR.DERS

pus apg TBacrophyge cells ¢ exact 8Ppearance of the bowe] Variey
in differeny stages ; 80metymeg o pscudo-polypoid condution jg simulate
¥ the hmpmg up of ©Xuberant, franolation (i, (Plate v, B);
Sometimeg fibroais of the bowol wall mpy result i Partial gtepocs or
rnn, 19 patulopg condition of the anug and agropyio

- Smyly (1930) hqg emphu;:zed & point whyep the authop has
often obsery ed, na mely, that there 1g 1 nulder forpy of chronye py etllary

Puup
iy 1 ~Slxmaldoscnplc Appearance of Melanosys cols, showlny pigmenta.
tlon of cofo sometimes foung gy equel fo chronge bacittary dysentery,
dyseutery, 8 hyperplysia sufficient 4, obseure the smal} '1'00d~‘9559'i
Which ar Rormally's joy) g,

Some of Smyly's £ases pregengaq tleers 1 gy rectum op #1gmojd
or both, €0mmonegs type 1s 4 very shallow ulcer, the margin of
which i3 sharply defined, and Tanging in size from onemillhimetry o lesg
to over g centimetre The bage 5 usually covereq With pus, which jg
easily swabbeq awgy, €Xposing red Branulation tissug, Another type
of ulcer Tesembles 4 Crater umb:bcuhon, ora well-defineq Papuje,
By cultures rom (he Surfaca nt s 1 with g toothpiel,
8Wab. a meaea L 2

= s chropg baullary
dysen v reclum, 19 g tessellatog Pattern op o red
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mucosa, white granulations appearing as a delicate network, or more
widely spaced

Melanosis coli —Melanouis colt 1s n cunous condition of melanm.
pigmentation of the rectum and sigmoid, the nature of which 18 obscure

e author has seen this 1 three patients who had suffered from
barillary dysentery and consequent diarrhces over & long period
(Tig, 14)

Attention was originally drawn to pigmentation of the colon n
dyscatencs by A. L. Gregg (1928) and was attributed by him to the
P A R L N

. . 5, d
rty-
ron

R the
laxatives when used over long penods, and they have found that these
apertents contain resinous substances and some prgment matter which
is intimately assoctated with active apenient principles  The deposttion
of this pigment 1 the mucosa produces melanosis

X-RAYS IN DIAGNOSIS

A Boramn anareg © nf B 88hn ang ghaman s &1 o as sbe mbams of bon Tane

LABORATORY DIAGNOSIS

In hardly any other disease 18 1t 50 essential that attention should b
gwen to details of Jaboratory technique, since th f bacillary
dysentery may be mmulated by so many other causes of iufestinal
uleeration that the final dighosis mnst always depend upon the
pathologist, and since 1t 15 essential, in the interests of the patient, that
appropriate treatment should be gmven at the earlest possible mement

Direct mi i Ap ! dingnonss of
baellary dysentery can bo mado by exumnation of the cellular exuda-
lom amdt Fae e LT Lon P Sy o eellular evnd:

may dusappear after a” lapse of from four to six hours, and
speenally Likely under tropical or subtropical conditions 8o

fratures
this 13 ¢
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1mportant 1s the collection of suitable matenal that some pathologsts
now prefer to obtamn the blood and mucus direct by the rectal swab
method (see p 70). However obtained, a portion of the blood-stained
mucus should be placed by means of a platinum loop on & clean glass

Cellular exudate —The most characteristic feature of the bacillary
dysentery stool under the microscope 15 the very large proportion of
polymorphonuclear leucocytes Red blood-corpuscles, too, are very
numerous and, excluding these, pus cells constitute quite 95 per cent.
of the exudate It has been noted by J G. Willmore, C. H. Shearman
(1918), and others, that these polymorph cells pos<ess distinetive
nnged nuclel, due to the accumulation of chromatin on the periphery of
the nucleus, they have been appropniately termed ** ghost cells.”

JMacrophage cells —In addition to the polymerphonuclears, a muck
larger cell, which seems to be charactenstic of bacillary dysentery,
oceurs at an early stage The appearance of these cells m the stool
and their charactenstic refractiy ity hme given rise to confuston m
diagnosis, so that it 18 therr mmp:

The macrophage (hlstlocyte) 188 cell muully 1045 p in diameter,
apparently dentved from capillary endothelum (Fig 11, p 55), con-
stituting about 2 per cent. of the cellular exudate. It may be round,
oval or even bilobed In 1ts eytoplasm it contains vacuoles and
granules of various kinds, fat globules, and sometimes even ingested red
cells, or leucocytes. Those globules, of greemsh colour, cansist of chroma-
tin due to the destruction of the nucleus, and others consist of fat due

are, however, defunct and therefore non-motile, and, to the pmc'ﬁeed

as well as 'ytes and Iy
rarely encountered R
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Tasre VI

'
Dnfferentistion of Bactllary Dysentery and Amabic Dysentery Stools

the Cellular Exudate

ACUTE BACILLARY

| “AcuTE Am@B10

DysENTERY | Dvsexreay _
Redeells. . . Nuwerous and scat- | Numerous, occur in
. tered  throughout | clumps and rouleanx
preparation
Polymarphonuclears Numerous with clear | Undamaged cells ex

cut ning nucler

Nuclear masses . .

Free from cytoplasm ,
scarce

Macrophage cells ... Large and numerous,

contamng  ingested

|

V" tremely scarce , those

* wheh oconr have

‘ eroded margims

Free from cytoplasm,
very commen

| Rarery seen

red cells
Eosmophil cells Scarce umerous
Ephelialcells . . | Common,  generally | Numerous and appar-
bile-stamed and dis-  ently undamaged
ntegrated
Baalls . Extremely srarco Motde and 1w large
‘ numbers
Entomala histolyhea . | Absent esent
|
The followng relative of cellular

of the stools in bacillary and nmceblc dysentery —

TapLe VI (J Anderson, 1921}

[ BicaiAey Dysivreny

— Anoeid DrsevTeRy

Polymurphonncleam 907 per cent
Mononuclears. 101
Macrophage cells
Epthchalsels . .
sma cells
Nuclear masses .

75 per cent
07, .,
25 . .
32 .0
! 4 »
[T R
B oo
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attention to their superficial resemblance to amecba and the likelihood of the

patholomsts mistalung them for these protozos, espectally t sections,
The suthor (1 m his work on dysentery 1 Fin, once more called
e RS Sanpll At S i A RS S vl

1914-18 War
This subject assumed greater importance during the epidemics of dysentery
n Gallipoh in 1915, mainly because of the imprimatur conveyed to 1t by the
work of G B Bartlett (1917) 1n Ins report to the War Office  In thispaper «
1t became apparent that macrophage cells {histiocytes) bhad been confused
with stages in the Lfe-history of Ertamaba histolytica. The question was
» etages | . 2T, o AR

size from 2545 g2, and as betng non-motile, with densely granular cytoplasm
and a large ninz-form pucleus  He rightly considered them to be endothelial
phagocytes and mmilar to large wandering body-cells.

[N PR L a e e anm

J Ander<on (1921), working 1 the author's laboratory 1n Palestine, made
differential cell-counts of the cellular exudate in the two diseases. J. G.
Thomson and A. Robertson (1921) gave & scries of figures llustrating the
morphology of the mflammatory cells n the exudate.

This was followed i 1921 by a monograph by F. G. Hanghwout in which
the of cy was perhaps D d. He d
that m bacillary dysentery the cellular exudate 1 charactenstic of that
condition and of no other intestnal disorder The phagocytic endothehal
cells and the annular degeneration of the nuclew of the polymorphonuclear
pus cells are considered pathognomonic, on the other band, he held that
. ghost cells ™ and endothelial cells ave absent tn acute amcebic dysentery and
in balantidiasis

Fually A Alexeteff (1927) repeated with elaborate care the researches
already outlined, and reached much the same conclusion He emphasized
the 1mportance of the macrophage cells (plasmophages) which are found in
abundance in the mesenternc glands of acute baciliary dysentery cases as well
as in the exudate.

The proportion of Skiga to Flexner bacilli isolated from the stools during the
course of an eprdentic —1t has frequently been pomted out that at the com:
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Chart 1 —ifusirating the proportions of positive stool ¢ultures obtained under war
conditions to the number of * dysentery * freces evamined (1917). * Denates the
number diagnosed bacillary dysentery on the ceflular exudate,

(Maneon Babr, Jour B drmy Med Cpr, Avg,1919)
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The total number of rtools examined during this period was 837, and in
664 of thews the rpecific causo could be ascertamed

(1) 6 (09 per cont ) wero assorted with Gwn1m1n!ralmulu' @) (L6
per cent) with f or Chlomastaz ; (3) 7 (105 per
cent.) with E. hustolytica (n 633 (853 per cent) were diagnosed 1 the
cellular exudate as baciflary dysentery; (5) 312 (51 per cont ) were plated
out; (6)m 201 (59 1 per cent) dysentery bacilli were fsolated ; (7) i 114
(335 per cent ) Sluga's bacillus ; and (8) 10 87 (254 per cent ) Flexner-Y
baaillus

Tn any large epidemic, bacl of more than one type ate found and & purs
Shiga or a pure Flexner epidemic appears to be a ranty, In Sslomea, L.
Dudgeon (1918) obtatned the following figures :—

e {__ Cases Percentage
Shiga B . 335 333
Flexner B 503 673
Other Types .. 36 11

D Graham and hus collaborators (1918) obtained mufil the same figures in
2,500

2,500 cases,

S pe elAsmatdapanne,  Ta bha

LT SR N R o

reached by the mstrument. J
Examination of material obtained by rectal swabs.—
During the 1914-18 War, on the Western Front, this method was
extensively used for obtamning smtable material for culturs from the
lo“ er xectum, aud the xesults aremore snmhctury than those obtamed
@ has al<o borne

. long by 2 em.
Sitnated 8 em.
above the Iuwer end w}nch n clcsed as m a test-tube, is a circular

.......... PR U R

e reader 15 referred to the Appendix, p 550, for further details
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of the technique of isolstion of the organisms and the types of media
employed.

Methods employed in chronic bacillary dysentery.—In the
author’s sertes of 107 cases of chrome bacllary dysentery m the
Hospital ‘for Tropical Diseases, London, during the years 1920-87,
the great majonty were diagnosed by sgmoidoscopic app N
21 were diagnosed by the agglubination test; 13 by sigmoidoscopy
5 well as by the agglutmaTion 165t, Dut enly 8 by aetual 1selation of
Flexner's bacillus from the faeces

Serological diagnosis.—It cannot be sufficiently emphasized
that sccurate diagnosis 13 of p p 1n thed
-of the dysenteries; therefore, every means must be brought to the
a1d of the chinteian 1n & particularly difficnlt case. It 19 a matter of
derabl t that dagnoss, usually so
satisfactory m the typhoid graup. 15 such & comparatively nnreliable
weapon 1 bacillary dyentery
In the first place, some normal sera have a defimite action upon
freshly prepared emulsions of dysentery bacilll (A D Gardner, 1928)
It has already been emphasized that only the macroscopie methed 1
sutable i dealng with these orgamsms  The best results can be
oltained by using Dreyer's techmque with defimtely sensitive agglutin-
nble emulsions It 19 the general opinion that 1n Shiga anfections &
poutrve diagneus can be accepted when the titre 1 as low as 1 40,
but with the Tlewner group agglutmation should take place m &
ditution of 1 : 100 The difficalty of obtammg posmtne results 1n
certam eircumstanees atses not §o much with Shiga as with Flexner

P Tor

There are fallacies 1y the use of the agglutination test m this con-
nexion which may be stated as follows It 15 difficult to accept a
negative test a3 bemy of value unless 3t 15 mads after the eleventh
day of the disease  The agglutmin® appear generally about the seventh
and reach ther maimum sbout the twenty-first day and then show
a rapid dechne A previous attack of baaillary dysentery may have
1o be taken mto account, as residual agglutimns may persist m the
serum for a considerable time—1t has been stated that these can be
demonstrated after as long an mterval as three and s half years The
hrutations of this test, therefore, are very obvious, and 1n those
acute cases 1n which a rapid diagnosis is very urgent 1t 1s, unfortunately,
of Iittle value.

The agglutmstion test 43 an axd to diagnosss was orygnally mvestigated
by the author 1o bis work on dysentery i Fijun 1912 The nueroscopie test
alone was utilized, with culture 1tolated from actual dysentery cases under
treatment, The sera of 112 cases were tested A positive agglutination
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. " .
the serum

The highest agglutinin titres were encountcred during the second and
third weehs of the disease  No agglutining w ere found before the fourth diy.
1n a Flexner mfection 1t 15 necessary, according to modern knowledge, to
employ at least five separate serological stawns of Flexner antigens, for the
results obtained with one differ from those obtained with annther.

The conclusions arrived at are that the agglutination test is a

T oo o - “ory, but the

ciated with

. nin content

. ever, more

satisfactory and conuistent results have been obtained by employing a

pooled antigen of the different types desenbed by Boyd (1930)

{sce p 561). He emphasizes that smooth speaific cultures must he used
and this applies especially to Schimtz and Sonne baesllr,

In cases of “ climeal " dysentery (ie, cases in which bacteriology
of the faxces has grven no asustance) i which the Shiga reaction 15
negative on the first occasion, although & reactron to Fletner has been
recorded, 1t 13 necessary to repeat the exammnation seven days later
with Shiga and Flexner antigens, as by this time a Shiga reaction may
have developed.

. . TR M M Lo L A Lo annbe hoatod da thia snhient, by




- THE BACILLARY DYSENTERIES f

In chrome cases of bacillary dysentery a definite result may be obtawmed
o CTOm ase O AL efioute Fes  be ghtaned
vt . . ' .
. . . - . W
Lm
of strams and 1t 12 aluost imposable to prepars suspensions which afe froo
from group sntigens  Furthermore, seram from normal mdivduals and from
normal rabbits frequently contains s of natural
agglutmms for these group antigens

Serological praperties of dysentery staols —A Dawmes (1922}
g oea e, e M v

P . [T R
adopted to ascertain the presence snd titre of agglotmation was that of
Garrow {see Appendix, p 565) The method 1 especially valuable in Shiga
infections, and n chromec cases 1t was found partienlarly helpful, the
apecific agglutnins bemg obtamed from pledgets of mucns passed m the
faeeen

Examination of the blood —G M Fmdly (1919) found that assis-
tance can be obfamed m differentiating bacillary from amewbic dysentery by
the reactiana which occur 1 the polymorphonuclear leucocytes—the 1ndine

reaction and the of nuclear He considered that an
acrurate dingnois of the type of dysentery can be given at an early stage of
the disease A well marked 10dine teaction withont the formation of

nuclear pseudopodia suggests s bacillary infection  the presence of nuclear
preudopodia with absence of the todine reaction indicates smabiasis

Intradermal reactions.—H Brokman (1923) apphed the Schick

anbidysenteric serum

Zocller (1927) has also described a sumlar reaction He nses 02 cc
of a1 100 dilution of dysenterse toxin  The specific reaction does not
appear till the third or fourth day, shen an ecchymotic tinge becomes pra
nounced and leads to the formation of a small black slough A negative
reaction mdicates the presence of sufficient antitoxm to neutralize the toxn

Summary.—The lollowing 15 & summary of the mam pomts
1n differential diagnosts

DuscN09s BETWEER BACILLARY AND AM@BIC DYSENTERY

.. BACILLARY DYSEXTERY AM@EIC DYSENTERY
Lying down dysentery.” * Walking dysentery R

Acute "disense with tendency to  Chrome endemuc disease
epidemic spread
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BACILLARY DYSENTERY
Incubation period short, seven days
or even Jess,

Onaet * Acute

Pyreria : Common

Complications . No hepatitis, Toly-
arthnitis frequent, and occasion-
ally indo-cyeltis

Death due to  {a) exhaustion,
(b} toxemia,
Signs  Generahzed tenderness over

abdomen, usually more intense
over sigmord colon.

Tenesmus ¢ Very severe.
: Almost.

AMERBIC DYSENTERY
Incubation period in man & lengthy
one—at [east fourtcen to miety
days; may be longer
Onset ; Insidious.
Pyrexia : Rare, unless complicated.
Complicatvms : Hepatutis, hepattc
ameebiasis, amaie abscess.

Death due to: (a) exhaustion.
(8) perforation of the
bowel,
(¢) hemorrhage.
(d) hiver abscess

Signs ¢ Local tenderness and nfil-

tration, mostly over sigmoid
flexure, transverse colon, and
cxeum,

Tenesmus ; Usually not present.
E tion s T

Pathology : Acute diffuse necrosis of
mucous membrane of the large
1ntestine.

Ulcers - When present, situated on
frea edge of folds of mucous mem-

te

Pathology : Ywocal lesions confined
solely to large intestine, due to
charactenstic ulcers

Ulcers . “ Bouton en chemise "—
commence as emall abscesses of

by distnbuted 1n the long

brane, o
long axs of the bowel  Ulcers are
usually serpigimous with ragged
undermned margins, often ter-
commumeating, ~ Bases consist
of granulation tiesue, no com-
pensatory hypertrophy of the

axis of the bowel Ulcers oval,
regular, flask-shaped Infection
involving all coats of the bowel
Bases usually consmst of dark
neerotic * Dyak hair* slonghs.
Uleers perforate not uncommonly 3

bowel wall mucous
membrane chromically mflamed

Stools: Small, numerous  Brght
red  blood, gelatmous, viscd,
odourless, rescmbling red-currant
Jelly.

Reaction : Alkalime
red cells

ry  bypertrophy of

bowel wall Intervenng mucous
membrane qute healthy.

Stoofs *  Faeces intermugled sith
blood and mucus  *Sago-grain™
stool, or sometimes *anchovy-
sance.” Copious i amount And
usually very offensive,

Reaction . Aed.”

Red cells numerous

and polymorphonuclear pus cells
Macrophage wnflammatory cells
(bistiocytes). Few bacilli visible,

and 1 * roulesux.”
cells much dsmaged, with ex-
truded nucler. Mactophage cells
absent Large numbers of motile
bacill, Active Entameba histo-
Iytsa with 1ngested red cells.

Fhareot.Tavden ervatala sommon
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BACILLARY DYSENTERY AMGEBIC-DYSENTERY
Blood . N ,  Blood + Moderate leuco-
except in mitial atages eytoms,

Serum agglutination.  Usually eerum  Serum agglutination  Negative,
agglutiates one or other dysentery
baailli

Therapeutic fest: No reachion to  Therapeutic fest  Almost mmediate
emetme Teaction to emetine

. tissun Lax and
and ngidity of bowel wall Usu- mucons membrane, Small ulcera-
ally no ulcers mmble tions with hemorrhagic margins

Differentis] diagnosis from the enteric group, food possoning, cholera,
acute ulcerative colitis and other forms of dysentery 18 dealt with under
therr respective chapters



CHAPTER IX
THE BACILLARY DYSENTERIES (confinued): TREATMENT -

BaciiLanry dysentery 13 a disease which 1n its early stages appears to
be particularly amenable to treatment, so that mlder cases recover
P without any p ) . In the more acute,
espeenally n fulminating cases, prompt and energetic action iz
necessary, while skill and care 1n nursing are naturally of importance.
General principles.—The patient should be put to bed, however
muld hus imtial symptoms may appear. He, or she, should be warmly
clad and should on no account be permitted to get out of bed to
defcate  In addition to general supervision, daly inspection of
etoals should be made.
Diet.—Special attention must be given to the dietary. Under no
are sohds bl In the more severe forms,
which are attended with considerable gastnie disturbance, milk 13 not
well tolerated and, as a rule, jellies, weak beef tea, srrowroot, chichen
broth, or rice water are preferable. The food should be served shghtly
warmed and mn small quantities, otherwise it 1s apt to cause increased

kAl 2 e d b ek

defimtely bland, umrmtating, but nounshing. -

Dunng I d should he d. Under no
circamstances should patients be rushed through this stage; too
rapid mntroduction of solid food 13 apt to lead to sudden and profuse
attacks of diartheea which may result in collapse  On the other hand,
1t 18 quite unnecessary to keep the patient on a dietary so low m
calarte value that he 1s practically starved.

The followng diets have been recommended by J. M. Cowan and
H Miller (1918) The chiet indication for the change from one diet
to the next should be the state of the tongue and the character of
thestool Flmds should he gaven 1n generous quantsties, especially when
the diartheea 18 acute  During the diarrheea accompanying con-
valescence a dry dietary should be mstituted

Diet No. 1 Dt No 2
6am. Tea (10 0z ). _Tea (can b made with mlk)
730 Albumin water (6 oz.) Two beaten-up eggs with te

and milk.

90
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Diet No 1 Dut No. 2
9am Brand’s essenco of beef Barley water.
on
1030 Batley water (10 0z ) Benger's
12 noon Beef tea {10 0z ) Beef tes, custard or mce
cooked mn water
120pm,  Albumn water (6 0z ) Jelly (2pm)
3 Jel}
430 Tea (10 0z ) Tea with rusks and biscmts
6 Chucken tea {10 0z ) Chicken tea or Bovrl
8 Albummn water (10 0z ) Benger's or arrowroot
10 Bovnl (10 0z ) Brand's essence.
12 mudmght  Brand's essence (6 oz ) Atburnin water
2am Barley water (10 0z ) Bovnl
n Albumn water (10 oz ) Benger’s

To either diet eitrated or peptoruzed mulk can be added, but 1t u badly
borne when the tongue 13 coated Chocolate can be added to No
No 3 Diet Add boiled or poached eggs with Junket or mullk food (Horllck'
or Allenbury’s)
No 4 Dut Add feesh eream, mice, mmlk puddings, and tosst.
No 5Dt Add fish and bread
No 6Diet  Chucken duet, at first without potatoes, vegetables or porndge
No 7 Dret  Convalescent dhet
Moro's apple diet 13 strongly recommended by German writers (see also
p. 457) It conmsts of apple pulp, up to two pounds a day, with lemons for
vitamin C and fiwd by the mouth m large quantities
SPECDMEN CONVALESCENT DIET FOR BACTLLARY DYSENTERY
Breakfast —
Mlk (} pint)
One egg, lightly boiled
Two breakfast biscuits or rusks with butter

m —
Btk (§ pmt)
One biscwt, o rusk
Tanch (l pm) —
teamed fish, well pounded, 4 oz
Cusiud made of ona egg and 5 oz milk.
Juice of two oranges m water
A thun shee ot dry toast
Tea —
Mtk (} pint)
‘Three rusks or breakfast biscuits and butter
One hightly boiled egg
Supper
Seraped beef (1 oz ) muzed with Marmute, spread upon a piece of ersp
toast and buttes
Junket made of } it malk
Jmm of two orunges m water

il 4 pot)
Allow 1} oz, of sugar daily.
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‘Treatment of severe cases.—In enumerating the various methods
of treafment, 1t 13 proposed to deal first with those cases which are
the most severe, for in these irreparable damage 13 done if the disease
13 not recognized early and treated efficiently. When once this oppor-
tunity 13 mussed, it 13 no longer possible to restore bowel function.

General measures—The patient must be put to bed and kept
warm with hot-water bottles A warm bed-jacket is advisable, and
the abdomen should be protected by flannel binding or by a smtable
cholera belt , these measures, besides guarding against chill, afford
warmth which 1s of considerablo comfort. The foot of the Led should
be rmsed. The patient should, in fact, be treated on general lives, in
s Pt A Reat

strain, which undoubledly militates agumst a favourable outcome. In

very collapsed cases incontinence both of urine and of frces is common,

and 1t 13 best to pack the buttocks well with carbohzed tow or
; N IR T T e

siderable influence on the bowel. .

The mamstay in the treatment of these senous cases nowadays is
sulphaguamdine, m conjunction with antidysentenc serum and blood
transfasions.

Aperi —1t is & well bl; and sane practice to commence
treatment by a prelmmary purge, in order to clear the large
1ntestine of any remaining feeal contents. The aperient most suitable
for this purpose 1s castor al, to which, 1n order to obyviate unnecessary
gnping, some oprum should be added as follows :—

0l nem, P 4oz (15 ce)
Twet opu . . . . . 16minms(lcc)
This should be given preferably last thing at night, and may be repeated

For small children, liguid petroleun, e.g Nujol, in half-drachm
doses 13 probably preferable, and should be given every two hours
whilo the child 15 awake. T, H Gunewardene (1934) recommends
Hydrolax 1 older children No other purgatives or mtestinal anti-
septics are required. It is suggested that these preparations act like
natural mucus 3"‘1_31.’!" p{ufgct the bow el. .

i oal
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to saspect any specific action on the part of the rhubarb, as extracts
do not mhibit the growth of the dysentery bacillus

Saline treatment.—TFollowing the prehmmnary apenent, routine
treatment with salme apenients should be begun This 13 & time-honoured
method and one which has received almost umversal commendation, especially
from Indian physicians and wherevert 14 necessary to treat bacillary dysentery
on a large scale, Most clnicians appear to prefer sodum sulphate to the
magneswum salts, It may be given in the following prescription —

Sod sulph * . €0 gr (4grm)
Aed sulph. dil. Bmm (Tee)
Tanet, zingib . smm (03cc)
Aq menth pip . . 3oz (I5ee)
Ttaaawell that a dose of this e

every two hours for the first twenty-four, and thereafter every four hours till
the stools become faculent, subsequently 1t 1 customary to give 1t three
times a day, but some prefer to give 1t even more frequently, for imstance, every
hour for the first forty-eight hours The author prefers the more moderate
course

T o mler ol g3 028 £hak e opfem mthon = waed s 2w B ae oFep Aee

fashioned salines  They consider that repeated small doses keep up gentle and
continuons penstaltic action, so that the contenta of the small intestine are
hurmed on and toxic absorption 1 reduced o & mummum The castor-oil-
treated seres showed a greatly reduced death rate (277 per cent as agawnst
88 per cent n the salne-treated group) and curtalment of duration of
symptoms, while the relapso rate was also conuiderably smaller

Drugs in bacllary dysentery —Sulphonamides —It 1s pleasant
to record that important advances have been made in the treatment
of the bacllary dysenteres The present posttion appears to be
that these eﬂiclen”t re:nednes suffice to cure cases of average sev ent;

b [ Pt AP T yasei

. A .
Near East,

R . ..

ot bicarbonate (to counteract nausea). four times daily for 24 days.
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The pyrexia was almost immediately reduced and mottons became formed in
48 hours ‘These were Flexner and Sonne nfections

Bell, i England, had the opporturuty of freating n small outbreak of
Flexner and Sonne dysentery, with excellent results, by sulphapyridine it
3 5= b E A .o Entienibuvpdted

therapentic activity and the fact that it is poorly absorbed from the
mtestinal tract ; 1t thus differs from tho so-called intestinal antiseptics
AR - S e B RO PR Pk it

tasteless It appears to be more readily absorbed from the small
PR St ECNE RIS S S P

ey choane

assured
Climical results obtained in a prelminary series of 17 Flexner s:xd
- " ¢ : LAt PRIy P

per KO DY mMouth  Bamitenanes ause o1 U.wo grin. pet Ko eily svu
hours until the number of stools 19 less than four ; subsequently, 01 grm
per kilo every exgh‘t hours for at least three days The finely powdered
" aal
ith
m

age from two months to 75 years i
The sbove comprses the medical hterature wlach has appeared

. %ie the drog1s given for 13 days only,
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tenesmus, decrease or disappearance of abdominal symptoms, fall
temperature and pulse rate, together with a remarkabls reduction m the
number of stools  As a rule, within 5-6 days the bowels act once or twice
daily, and blood disappears rapidly from the feces In the acute cases

doses suggested are 18 grm 1n the first 24 hours, admimistered 10 6 grn
doses three times a day after meals, subsequently 8 grm three times
a day for five days

The earher that treatment with sulphaguamdine 15 ¢commenced, the
less extenwive 13 the damage to the colon and the more rapid the
recovery The most dramatic cures were foond 1n acute cases treated
within 2486 Lours of the onset In the fatal cases, where failure
appeared to have occurred, some complicating factor was proved to be
present

The action of drue 15 exther & T
and leads to immediate decrease in toxin production, but appears to
have no effect on dysentery exotoxin absorbed into the blood These
wniters consider that the best results wll be obtaned by combming
sulphaguamdme and Shiga antitoxin (antidysentenc serum) m ful.
mmatmg Shiga dysentery i which 1t 13 umperative that arenlating
toxmn should be rapdly neutrahized No severe tovie mamfestations
were noted , exceptionally there wae o tramsient pepular eruption.
The toxte nephrosis {toxemic nephntis), which has been found not
infrequently complicating bacillary dysentery, has no relation to
admimstration of the drug It 13 said to be less efficacious 1 Sonne
infections, but a new compound of the same series, sulphamethazmne,
15 teported more satisfactory

PF W Ardumom co1 p oo - PPN .

Toh t or b

was to be avoded "

Medieinal chorcoal, a tablespoontul three times daily, 18 usetul as
an mtestinal disinfectant, and earbo medieinalis * Merek 18 strongly
recommended by Weuss (1927)

Isogel, w granular preparation of agar produced by Atlen and Hanbury,
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gven 1n teaspoonful doses, is useful in solidifying the stools and checking
the diarrheea

- The author 13 strongly opposed to the use of opum a3 a routme
measure m the treatment of dysentery, and preparations of opium;
morphia, lavdanum, and chlorodyne, however comforting, must not
ot 3 : " L MOREvEr LOTHRe, THus ne

should be confined to procuring rest and sleep and to enabling a patient
to withstand the fatigue and trials of a long journey, as, for instance,
evacuation from a field smbulance m wor time. Morphm should be
gen preferably by the hypodermic route, but in doses no larger than
}agr (0016 grm).

had taken place

In Germany and Austria the exlnlition of Aaolin with the addition
of amumal charcoal, 1n doses of three tablespoonfuls of each, 13 m‘uch
used and s wellspohenof It 1s probably better to give the preparations
known as colloidal kaolm or Kaylenol -

Some patients do not tolerate saline apenents well, and in these
calomel (} gr every hour for twelve hours on three consecutive days)
18 used

Intestinal disinfectants. —These have been much used n the

e e P P

"the mass treatment of bacillary dysentery. In fact, they consder that serous

Preparation of antidysenteric serum.—In the British Pharma-
copeeta for 1932 16 18 lad down that the potency of antidysentenc
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Storage —Antidysentene serum (Shiga) should bo Lept at as low a
temperature above 1ts freezmy point ss possible. It should be
stored m glass phials, preferably not in bottles with rubber caps, as
these, espectally 1n the tropies, ate very apt to be contammated.

the tropics, 0o, the serum must be kept on 1ce, because there 1s no
doubt that continuous heat cawses & conmderable dmwnution m
antigenic power

Principles underlying serum-therapy - The first serious
sttempta 4o produce an efiitient antitomn 1 banllary dysentery were made
by € Todd in 1904, m Lendon, end L. Rosenthal (1903, 1904) 1n Moscow
They showed, quite mdependently of one another, that the soluble totn
contaned in cultures of Shiga's bacillua was capable on mjection o animals
e R W h E

ety et

ol - I
recently dysentery anatoxin has been used for its production (Dumas and
others, 1926).

The titration of this eerum 15 besb carmed out by intravenous inoculation
in muce,

DA o

A B seanen e .. .

antidysentere sera hies m the fact that such sera contstn but small smounts of
officient Shiga-mmune bodies It 15 apparently much essier to produce an
efficent anti-Flexner serum but, as the most acute cases of bacullary

ambames nen w0 AT

Serum-therapy.—No consensus of opinion can be obtamed on which
class' of cage should recerve antrserum treatment. In the author’s
opinion caro should be exerased m the selection of cases and the
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selected, 1t 13 necessary o observe strct aseptic precautious. In
every case the serum should Le heated to body-temperature by bemng
placed m a vessel of water at a temperature of 110° F. (488 C) for
fifteen mmutes

W E Waller (1919), 1n Mesopotamia, and B. G. Klem (1919), in
France, treated over 1,800 cases by subcutaneous injections of Lister
Institute polyvalent serum Large amounta in doses of 120-140 cc.
were found most beneficial. This amount of serum can be given
three mjections at erght-hour intervals From the sreventh day of the
disease onwards the serum has less effect ; by this tume, usually, either

men

N ® the

gluter muscles or the adductor group in the thigh, where the tisues can

accommodate large quantities of fluid  Intrayenous mjection nto the

median basilic vemn n doses of 60-80 ¢ ¢ has been employed in very

acute or fulminating eascs  In collapsed patients it may well be diluted
with 100-200 ¢ ¢. of saline solation contatnng 5 per eent. glucose

NP'- J !-;mm (|lg:_’l) "2"":‘* favourably on a method, plrncﬂsed w the

solution, with fifteen drops of laudanum. A high encma of serum, 30-80 cc,
should be miven half an hour later Lantin believes that a combined method
of mtramuseular and rectal mjection in acute cases offers the best chance of
success. W. VWallcox mnclined towarda this method as avoiding the dangers
of serum reactions. )
Monovalent anti-Shiga serum.—Much of our formation on the
therapeutic effects of anti-dysentenc serum was derived from experiences
in the War of 1914-1918, when a polyvalent serum was employed.
Since that tume, however, great umprovements n the preparation,
refining and concentration, especially of anti-Shiga serum, have been
effected  As rssued to the Ariny in the present emergency 1t contains
50,000 mtgrn}fxgnal umts m a volume of legs than 10 c¢. Between

1t 18 fleeting and temporary
Practical results.—The treatment of bacillary dysentery with
antidysenteric serum has been practised now for over thirty years.
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Chart 2.—Bacillary dysentery (Shiga} treated by Injection of antidysentery seram.

potient by repented daily dosea The njection of the serum i this way 13
followed by o rapid decrease 1 the toxzmu H W Joseph and W. C
Pagit Aol rinsilias - St
- .

wstase  In very sick children the intramascular route 15 contra-mdicated on
account of the pain elicited at the site of the injection M De Diehler {1922)
Ls that serum rash, which 1s common in children, can be avorded by gining
calerum chlonde
Treatment by sensitized dysentery vaccine-—Boehncle's
Dysbaita (see p. 113) or & polyvalent sensmitized dysentery vaccine, has been
employed extensively m Germany, especially n the treatment of children,
Schittenbelm (1918) and Sehelenz {1918) reported favourably on this combined

7
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apecsfic treatment m hoth acute and chrome cases. Giross (1618) conaders that
im the very acute case, where the body » incapable of reaction, the vacome is

rbamanng

ut 3 C for n(-wml hours, washing 1 slerue nULLAL Basin s bots
56° C for ope hour  Dosca from 50-200 million senaitized baeills can l»e used.

Treatment of pregnant women.—In pregnancy, bacllary
dysentery should be regarded as o serious event owing to the Iihelihood
of abortion  Tho uss of apenent salines should be r:\refn)ly regulated
for the same reason, and 1t 1 advisable to gn e half doses.

Treatment by specific bacteriophage. — F. d'Herelle has
claimed that favourable results have been obtamed m suitable eases by the
admmistration of bacteriophage, but the results so far are not, to the critical
eye, very mmpressive.

A Compton (1929) pmpmd a thempeu!w phage " by puttng up a
{1 ‘Iaur brot eh culmrea of tuo Shiga,

i Parotats Trate was

Treatment of special symptoms. Mouth —The mouth must be
kept clesn by means of spectal mouth-washes {a g, Lavons), and by
swabbing the tongue and the gums frequently with glycerin and borax.

Abdonnnal pain 13 best reheved by the apphcation of hot-water
bottles, turpentine stupes, or the Japanese hot-box, i.e., & tin box
contamnng slowly-burning charcoal (known under the name of Istra),
three or four of which should be sewn i flannel and placed upon the

abdomen. .
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Tenesmus and dysuria are best reheved by hypodernue injections of
morphia, or by the msertion of cocame and morphia suppostories
Hot douches into the rectom, slowly admnistered by means of & tube
and funnel, have also been found to be of value The rectum can be
tavaged with warm saline solution, boraeie solution (1 dr (38 grm ) te
1 pint of water) or 0 5-per-cent tanme acid  The temperature of the
douches should be abont 104° F. (40° C)

water Lottles and stimulated with brandy by the wiouth or hy enema,

. v PN
bave ndvoeated amidopyrine 1 large doses, and also cocaine
For flatulence and mieteorism, charcoal bisewts, granular charcoal or
charkaolin are useful
Tomomnn —R {2anbond are and ath g o Dalan] 4000 hgzp & =1
2 - N K

. '
- ' ' . s
intravenous salines  Under war conditions plasma or drmed recon-
stituted plasma appeat to be equally efficacions

H Otto (1940) found that subcutaneons mjections of adrenalin were
benefical

Curovio Bicizary Dysrxtery

The specific argamsms which caused the imtal trouble, the dysentery
baailly, play httle part w the terminal stages of this disease, so that
the destruction of the mucous membrane and 1ts replacement by
granular tissus has to be regarded as the aftermath of ther
activities  The problem 13 & riechameal ons  the efforts of the
practitioner should be directed towards dierting the feeal stream as
much a2 possible from the large intestioe, and putting 1t 1n a state of
almost complete rest o thiat healing may have a chance to taho place

Tho line of treatment here advocated may be divided mto three
headings  dietetic measures, mtestinal medication, and operativo
terference

Dietetlc measures.—The diet should be carefully regulated,
wvanotony being avoided  The author considers 1t a mnstake to starve
the patient : he ghould be prosided with a+ much simple and easily
assamilable food as 1t 15 posable atolrate  The maih object
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should be to stunulate the recuperative powers of the body 50 as to ad in
regener?tl‘on of'tfne‘ xntes!in‘nl mucous membrane, Ous and fats are

J. P. Lockhart-Mummery and others 1n the treatment of uleerative
colitis and other chrome diseases of the colon,

and 1t should be tried as a prehminary measure.

I i The bowels should be cleared out by asmall
dose of castor a1, followed by a large enema of hot water, 2-8 pmnts
{1,700 ¢ ¢ ) to which 2 drachms (7 grm ) of sodium brearbonate have been
added Tins enema 13 mtended to remove the mucus and débris which
has accumulated on the surface of the bowel, and as such1¢ appears to be
useful

The other medicated fluids that are mjected are mtended to exert
some healing action upon the bowel surface The most efficient of
these with which the author 1s acquainted 1s Eusol, but unless this 1s
given hghly diluted at first, 1t 15 apt to be too irntating and cannot be
tolerated The author commences treatment by the injection of a half
pint of a diution of I part of eusol (Budge’s eusal is preferred) to 9
parts of water. The enema should be retmaned by the patient as long
as possible, usually from five minutes to three-quarters of an hour.
If ths is 1 y, the a1 should be 1n
ncreasing strength of eusol ; for 1astance, on the second day 2 parts of
eusol to B parts of water, and so on until half-and-half solution i
obtammed. Tlus produces some pain n the lower bowel, due fo 1ts
stimulating action

Technique.—The solution should be run slowly into the rectum by a
rubber catheter, the patient recumbent on lus left eide. The catheter
should be made of stout rubler and provided with a round terminal
openng. Attempts to pass it hugher up 1nto the rectum usually tend
to create a kink,

When the patient senses that the solution has entered the sigmord
the knee-elbow position should be adopted for five minutes and then he

should he on his nght side

This treatment may Le persisted in for 8-4 weeks, but if too exhaust-
ing, wjections should be grven on alternate days

H J Smyly (1930) reports good results from intestinal Javage with Dalun’s
(weaker) bypochlonte solution (Solstion Dok KCH.) A 20-per-cent.
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sollxtmn can eamily be tolerated and the strength is ncreased each day a8
dl; o patient oan bear 1t, Bomo cases aro cared with solutions not

healed and signs of acute nflammation have subsided
For rccul ungation through a colostomy the followmg apparatus 1s re

o nyhnd.ncal glass funnel, 1§ m 1n diameter, and graduated to hold 10 0z
of flmd The lovser pa.rt shmnld be prnvldtd wlt,h m constnctlun ao a9 10

A buthous glass connecting tube for jommg to the rectal tube
A narrow tube necessary for securing s}l junctions tightly
Tubber gloves for the operator’s hands, and s plentiful supply of vaseline-
MEDICAMENTS FOR COLONIO IRRIGATION®
Silver salts.—Alargun (silver gelatose) 20gr to 20 0z (1 pmt) of normal
sahne, & 0 25 per cent solution  Argyrol (a vegetable protem compound of
silver) 40 &r to 200z (1 punt) of normal snlme, & 05-per cent solntmn

Note that all silver compounds are soluble only 1n cold water
H J Smyly recommends the use of these silver salts, even silver nitrate,

precipitate the elver
T

cenlesinmgy 4ma am .ot

G e .
enemata,

Bile extract (Fel bovinum punficatum, 20 gr to 2 oz of water) added
to the ¢nema 1 end to mereaso the penstaltio action of the colon and so to
veduce fiatulence

Bismuth subgallate (dermatol) can also be given by the mouth m
doses of 30-90 gr daly As o reteution enema 1 & 5-per-cent solution

* See also Chapter XXIV
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should be to stunulate the recuperative powers of the body so as to aidin
i the 1nt 1 mucons b O1ls and fats are
particularly nseful, because they tend to lubricate tho raw surface of the
bowel—thus helping to promote healing~—and also, possibly, because of
their vitamin content. In principle this is the policy advocated by
J. P Lockhart-Mummery and others in the treatment of ulcerative
colitis and other chronze diseases of the colon

Intestinal medication.—The bowels <lionld be cleared out by asmall
dose of castor oil, folloned by a large enema of hot water, 2-8 pints
{1,700 ¢ ¢ ) to which 2 drachms (7 grm.) of sodium bicarbonate have been
added This enema 1s ntended to remove the mucus and débns which
has accumulated on the surface of the bowel, and as such 1t appears to be

* useful

The other medicated fluids that are injected are intended to exert
some healing action upon the bowel surface. The most efficient of
these with which the author 1s acquainted 13 Eusol, but unless this 1s

R . S '

L1,

83 posaible, usually from fisé minutes to three-quarters of an hour.
If this 18 satist; y, the sul aily i ions should be in
1nereasmg strength of eusol, for mstance, on the second day 2 parts of
eusol to 8 parts of water, and so on unti] half-and-half solution is
obtammed. This produces some pam m the lower bowel, due to its

‘tum by &
» eatheter

terminal
ally tend

When the patient senses that the solufion has entered the sigmoid
O B TNTY 14 N f B watenbnn and dlan by

. . Srayly (1930) reports good results from intestinal lavage with Dalun's
(weakrer) hypochlonte solution (Solution Dalun K CH) A 20 per-cent.
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additzon of eueol 5 soothing and effective, and may bo followed by mjection of

tannic aci
Soluhions of tanme acd for the healing of ulceration may be made up as
follows .—
Taomn . . . . . 5gm
Tincb op. . . . . lee
. Amosrtoot . . . 15 grm
Water to . 1 litre

Half a itro to be myected slowly.

Solution for tenesmus and sphincteric eramp.—A starch and
opium enema 19 very useful on occastons, but m case of failure the following 18
recommended (W K Russell, 1032) —

Cale chlond . . 10 grm {154 gr }
Mag chlond, 5grm (77gr)
Sod bicarb Sgm (T7gr}
Onnopon 004 grm (§ gr)
Tinct bellad . . 30cc (51 muns)
Water to . 20 litres (44 gallons)

A pint or more to be used at & tume.

Ispaghul —For centauries 1t has been the custom 1n India to treat cases
of chromie diarrheea and dysentery empinieally with the seeds of Tspaghul
(Plantago ovata)

Undoubtedly when eaten in ther natural state these boat-shaped

bowel, should be employed, unless 1t canses increase of pam and
penstalsis

Sulphaguanudine —The reports on thas sulphonammde so far Tecersed
scem to mndicato that 1t 1s of distmet value m chrome baellary
dysentery {see p 94)

Nipectin —Amencan workers have discovered m pectine and pec-
tinates, the metal denvatives of peetm, & speafic substance for the
t of bacillary dy and albed Pectm 13 the
intracellule cement of the cell-wall tissues m frut and succulent
vegotables, especially 10 eitrus frats, possibly 1ts presence in apples
explams the valee of Moro's apple dietary  The commeretal product 13
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suspended 10 8 oz, of ohive o, for ten days consecutively, it has & soothung
and healing effect in ulcerated cases, Can be used m a’ strength as high as

10 per cent
Bolus alba (kaoln, 3 drachms to water, 1 oz, used in suspension) can
be given as a retention enema,
.- . o~ . " n,_l\_...,.l

Glucose may be mven a8 an enema i the strength of glucose | oz to
1 pint of normal saline

Ichthyol ) m 0510y t. solution
The 1chthyol should first be dssolved 1n a few drops of glycenn, and the
requisite amount of wateradded. Twa pints of thus solution should be mjected
slowly into the bowel and retained as long as possible.

Kamil 8 of lo fowers (A
13 employed m a strength of 2 drachma to 1 pint of warm water. It has an
anodyne and antispasmodic effect {Spicer and Co , Watford, Herts]

T B - tT

- Loe ~ annth am affent An

13 advisable two hours beforehand

Mercurochrome should be given dissolved in normal saline i a 1-per-
cent solution (4 gr toloz) A few drops of dilute acetic acid may be added.
Tt 18 used as an intestinal disinfectant 1n a 1- to 2-pint enema,

Milton, a and deodt (sodum by pochl sodm
chionde and small quantities of chiorate, sulphate and carbonate and caleitm
chlaride} as an enema n strength of 1 fl. drachm to 2 pints of warm water

Potassium permanganate as an oxiduzing agent for destroying
intestinal bacteria and their products, in & strength of 1 gr ‘to 1} pints,
may be given with safety twice daiy
* Stippery elm (Ulmus fulea) 13 used as a demulcent. Two sheets of the
bark, 12 m by 8 1n, are cut nto fine shreds and immersed m 8 pints of
water The hiqd 15 then brought slowly to the boil and allowed to simmer
for two hours and stranefl

h saline ion (J. G Willmore) is prepared
as follows —
Kitchen salt (NaCl) 1 large tablespoonful
. Sod. biearb . P S "
White sugar . . 2.
Warm water 2 quatts

Two piats can be tolerated

Tannic acid {(40-60 gt to 1 pint of warm water)1s most useful, on account
of 1ts astringent effect, m cases where thero 15 much bleeding  In cases of
hemorrhage, hypettomic saline solution (NaCl 120 gr. to 1 pint) with the
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. L. . Lt ' Co
mpossible €0 close the cixcostomy opemung on account of the destructive
process m the farge intestine, and he continues to pass blood and mucus per
rectum daily.

In valvular cmcostomy cedema and thickemng of the czecal walls may
render the mtroduction of a Paul's tube difficult so that provision should
render the nbroduc at pre

i . . .
.. FERN [ P '

Fig. 15 —Tampon fube.

after insertion the tube tends to become loose, when the hqud and
. . O This discharge 15
- - . . * rotected hy Liberal
. - ‘ . ymy belt should be

'

Unfort\mately,.complete draage of fecal material 13 not obtaized
even when the caeeum 1s opened m this manner, for penstaltic move-
ments continue to drive a certmn amount of the faces along the colon
In order to combat this A L Gregg (1926) devised a tampon tube
(Fig 15) consstmg of & soft_rubber bulb which, soldered round the
rectal tube, can bo mflated  With the bulb, B, deflated, the tube, A,

The lumen 6f the ascending colon 1s thereby blocked so that the upward
passage of feal matenal becomes mpossible At the same time, the
central tube, A, permits colome Javage, reflux lemng prevented by
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obtamned from the rind of ertrus fruits and from apple ** pomace " (in the
manufacture of cider). When mixed with acid, sugar and water, it
forms & Jelly and with metals assumes a colloidal form. Siver and
mckel pectivates appears to possess definite bactericidal properties
and the latter, moreover, functions as a catalyst and assists i the
absorption of vitamins. -
X t pound s disp d by Eli Lilly & Co. as “Nipeetin™;
when mixed with an equal volume of 1cewater it has 5 famntly aeid taste
and, 1 order to prevent the formahion of gummy masses, 1t should be
ertopre o R

fzeal

T RSP SO D A,

ann-h:nmo\;rhagic properties.
Surgical treatment.—The author has no hesitation in advismg

early surgical h medical ail. e
1ndicattons for operation should be based upon signs of toxte absorption,
1} h d of the bowel

Al & P )
indicating grave destruction of the mucous membrame. It is not
justifiable to postpone operation until the patient is almost 11 ezlremus,
Should ke continue to lose weight with medicated enemat;: it 13 an

- - . e

{=cal drainage.

Appendicostomy and valvular cmcostomy (sce p. 458).—
These operattons may be considered together, as in the main their
actions are identical, and may be illustrated by the following :—

An ex-soldier of thirty mas operated upon i 1924 after suffering con-
tinuously for thres years with chrome bacilary dysentery to which he nearly

mb
succu! PR [ TR T
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wound after withidrawal of the tampon tube, m order to lunder facal
et through the wound
lleostomy (se¢ also p 460) —Ileostomy m continmty—unless
PR R PR .

. o .-
ntation
TREATMENT OF COMPLICATIONS

Arthritis —Dysentenc arthntis with effusion 13 Lest treated by
placing the mb on a lack splnt, by appleation of Scott’s dress-
g, by radant-heat treatment for half an hour daily, and later,
when absorption has occurred, by massage When the jomt canty 15
greatly distended with fluid, aspiration generally reheves the pressure
temporanly In addthion to the local treatment of the jomt, detailed
attention to the bowel 13 necessary. Therefore lavage with ensol or with
sodium bicarbonate should go hand m hand with the local measures
B Hughes and H § Banks (1920) recommend ently aspiration of the
jomt and mjections of 5 ¢ ¢ of ether mto the jomt cavity A general
anwsthetic 15 requred  Under modern conditions sulphaguandme
treatment 13 ndicated

Eye symptoms —Conyunctivitzs should be treated by local apphea-
tions of boracic acd; and ndo-cyehtis by mstillation of atropine
drops (1 gramn to 1 oz of water) combimed with an eye shade Atten-
tion must be devoted to bowel treatment

Parolstrs may becoms suppurative, and should therefors be taken
seriously. It should be treated by fomentations and striet attention to
the hymene of the mouth

Malaria.—The complcation of malana should never be overlaoked,
especially when 1t 13 & primary mfection with the subtertian parasite
In this ease pnmary attention must be paid to the malana aspect An
mtramuseular ijection of quuune bi-hydrochlonde 12 gramns (076
gramme) should be given, remforced by atebna (01 gramme) three
(m:ga(;axly for at least ten days  (See also under Malanal Dysentery,
p2

Prognosis.—The prognoms m bacillary dysentery depends very
much upon the intensity of the particular eprdemrc and on the age and
physical condstion of the patient It 15 not possible to lay down defimite
rules, as the data upon which ane can base an estimate are somewhat
wsecure, but prognosuis 18 by no means good m small ¢hildren  The
disease 13 often fatal, also, to young adults, especially when they hail
from countnes such as Austreha and New Zealand (as during the
1914-18 War), where bacillary dysentery 13 unknown or very rare

In cases with permstent vomiting or wath collapse, the prognoss 1s
not good, while a persistent iceough may be regarded as being, almost
mvanably, a fatal sign. The outlook 18 not good, also, i those cases
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be expected to improve, but such an improyement does not, unfortun-
ately, do anay with the attendant’s anxietics, for the difficult problem
of when to close the wound has to be deeided. Patients naturally object
to betng left with a permanent colostomy.

After some months of disuse & severely ulcerated bowel may becomo
so stenosed that any attempt to close 1t is doomed to failure on
account of obstruction Tlys condition has been observed in three

Fig. 16.~Diagram showlng tampon tube in posifion.

mstanees, and 1t demonstrates the need for constant attention and
supervision  Should evidence of stenosis be obsered, the patient must
e warned that closure of s wound has become impossible It 13 om this

. . , Bt 1

be observed, 1t can safely be removed and an anastomosts performed.
The following are mdications for closure :—
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disease by tion,but so far they have not 1
been attended by great success. Attempts at passive mmunization
by mjection of antidysentenic serum appear to affard a protection which
lasts from four to stx weeks

' Proruyraxis
Personal prophylas consists of careful attention to personal hygene,
of care m the con«ervatmn and preservauon of food in the tropies, and,
agamst of articles on

the table or m the htchen

Btools which are required for bacterological purposes should be
dispatehed to the laboratory m sterde receptacles with well-fitting hds
Disinfection of feeces 13 necessary, and those passed by dysenterc
patients should be protected agamst the entry of flies and sterilized, ag
far as possible, by pourng over them erude carbolie or Jeyes® fluid

Water must be stenilized , 1t should be boiled before use and emment]y
protected agawnst measures
should be taken with 1ce, frmb ﬂnd ve"elables m localities where
bacillary dysentery exasts.

Milk also can be mfective, and becomes contanunated through
the vesselan which 1t 1s storad, by addition of mnfected water, or by f@ces

~ ofinfected fhes, In tropical and subtropical climates all mulk should be

pasteunzed or boiled before use and then properly piotected agamnst
fhes, dust, and other contammation

The danger from flies has already been discussed, and 1t 18 hardly
necessary to draw further attention to the murder-bearmg flight of
these msects from latrine 4o larder The common breeding-grounds of
the houso-fly—the manure heap, the dustbin, snd the latrine (especially
the dry-closet)—demand especial attention

Nursing —Baallary 'y cased are , and to no one

, axe they moro g0 than to the murses who tend them  They raust be

tended, therefore, 1 wards set apart for this purpase and nurses must

be warned of the danger they run and should be tramed 1 provention of
this disease.

medical eare, unless he 13 able to take ordinary food without mtestmal
npset, and 1t 13 questionable whether the usual three negative bacterio-
logical of fmces are all;sufficient 1 this respect, Therefore

. [ I,

SR AR o
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which, from the start, pass stools containing o largs amount of dark
altered blood, or greenish-coloured sloughs.

Patrents suffering from valvular diseaso of the heart do not bear the
physical strain of bacillary dysentery well, nor do women in advanced
stages of pregnancy. As has Leen mentioned, pnmary attacks of
subtertian malana in bacillary dysentery are a dangerous combination,
so also 15 b b ia, lobar p beri-beri, scurvy,
Bright's disease, tuberculoss, or other grase constitutional disturbance.

C. Froemsdorff (1923) quotes figures obtained from reliable German
sources extending over the peniod 1916-20. In 1916, in a series of
12 cases, the death rate was 8.33 per cent.; in 1917, in 109 cases,
it was 29 85 per cent. ; 1n 1918, i 277 cases, 14.07 per cent. ; in 1919,
m 68 epses, 882 per cept. ; and in 1920, 1 59 cases,
18 55 per cent  In the whoale senies of 523 cases, 415 recovered (79.04
per cent), 22 were improved (419 per cent), and 86 died
{16.38 per cent), and m 2 cates (0.88 per cent) the conditton
remained unchanged. 'The death rate was high, expeenally in elderly
patients and m those who were greatly debilitated as the result of war
prvations.  Ths 13 by no means an exceptional series, for in the mn-
dustrial districts of Westphalia the death rate from this cause stood at
10 per cent. Out of a series of 210 cases, nhose subsequent career
could be traced over a period of six years, m three, or 1.43 per
cent., the discase became chrome  The figures from Bntish sources
dunng the 191418 War do not convey much information on this
subject, and have been dealt with by the author in the Official History
of the War. N

Natural and acquired immunity.—It is difficalt to write about
mmmunty to bacillary dysentery because of the paucity of sccurate
observations, but the following generahized statements may be made.

There appears to be no natural smmumty to bacillary dysen’tery ; th

v momanw £4 ha mara enceantibla than ara tesidents.

accm';nt that immumty may be produced towards one bacillus, while
at the same time a greater suscepiibility to other dysentery organisms
may develop. Ingestion of a sub-mfectious dose may_convey the
immumty to those Sho have shown no external evidence of the disease.

Attempts have been made actively to immunize man agawst the
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fy drogen peroxide n place of eusol  They recommended a yaccine cuntamng
200 ymilion Shigs bacilhi per ¢ o mactivated at 58-60° G for one hour I,
Dudgeon (1919) reported that fus experience with eusol treated Shigy vaccnes
was unsatisfactory

The Japanese first employed a scro-vaceine Graeme Gabson conducted
research on this subject and found that, although the local reactions were
muld, no conmderabe production of antibody took place. 1 wes concluded
hat $ha samven b st simlor v bog] mad fha fppn

w8 pmler b FQh matq han Tl o hos plin

. . . [
favourable, 3t was largely used in France dumng the later stages of the
191% 18 War

In Macedoma, m 1918, Gibson's sero vacemne was tried with the fullowing
tesults (I, Dudgeon, 1919) —

Cases of
Dysentery

Non-snoculated, 2,096 67

Inoculated, 1,147 . 14

The results show that a considerable measure of protection had bien
obtained, and that this protection remained for at least a year

somewhat similar method was appled mn Germany and Austna

{*Boehneke's Dysbakia) Boehncke and Elkeles (1918) reported that

a1 1920, 11 AL Perry and U, J Coppinger found that vaccnes of Shiga s
bacilus prepared from anagrobie cultures were much less toxe than those
prepared from cult manner They t! d d

a_mixed vacone prepured from snserobically grown Sbigs bacilh and

baelary dysentery took place He thinks that there is some evidence that.
wmoculation of contacts and of all persons hable to tnfection cuts short spread
of this diesse

R .

LlOse WILh positiy e slan Teactions cnlmmt do so
L Otten'and L Kirschner (1925} found that a formolized heated suspersion
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which appears particularly effective mn the carner state, should greatly
axmphfy this problem in the future It has been emphasized that this
drug acts most effectively when the faces nre fluid, so that it may be
necessary to combine 1t with routine apertents.

Susceptibility.~—In considenng prophyla<is agamnst  bacdlary
. B S AL A i At

(8) Native fabourers and paupers Or vagrunty, MOLLSHLY £ pet ceul,
L ot S T T

13 & healthy intestinal mucous membrane.

Prophylactlc vacclnntion —The questton whether one attack of
— anlnba mentostian aaginet frinre ones 19 8
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subject is now very profuse, but 1t 18 1 such a state of confusion that 1t slmost
defies analysus Reference may be made, however, to 8 few of the more
important papers

C. Nuollo and E_Consel (1922) bive enticed Boarsdia's reslts on the
above-mentione

Tn 1925, G Seyfacth tested this method among the Greek refugees 1
camp at Phaleran, Greece, and claimed that the obset of dysentery was
prevented m 340 refugees vacomated by the mouth A Gauther
{1924) reported 30,000 antidysentenc vaccinations by month to refugees m
Greece and Macednma It 19 claumed that no cases of dysentery occurred
among those 5o treated Liqud polyvalent vacoines contamning 35,000
mllion bacilli per c ¢ were given ono hour before food

In 1927, 3 N Fulton and G P Berry tried oral vaccimation agamst
Flexner’s bacdlus on children under tno years of age wu the United States

P
E. Vaz (1923) and E de Arauyo and O Torres declased themselves warm
supporters of the oral admimstration of dysentery vaceime, both for prophy-
Inctic and curative purposes, and stressed the mportance of thus immumzng
o backnard and msanitary population
T oo LT ABAM a shn skl 1oa £ 3 s

PP s e PR

noted as the result of the admunistration

living dysentery vaceme
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of dysentery bacills was preferable to anatoxin {formolized heated dysentery
toxin) and caused far Jess marked local feaction. They clamm that these
formolizcd suspensions produce immunity -

M Sardpito (1626) employed a method of immunization by a lysate (bac-
terophage) of Shiga-Kruse bacillr, treated with formol, 1 ¢ ¢. of the formol-
treated lysate, after neutralization with caustic soda, being tnjected sub-
cutaneously, No after-effects are said to be noticeable.

W. Troitzk: and hus collengues (1910) have shown that ultra-violet rays on
B, dysentersee remave toxity, Vaccines made from cultures so treated will
ST R IR

&nd mice showed that 1t 13 posuible to find & dose of suitable composition and
of low toxicity which protects animals against subsequent injection of two
lethal doses of combined toxms. The efficacy of this method consists 1n the
appearance of antitoxin n the blood.

Oral vaccines—For some time past Besredka bas been studying what he
terms local immunity 1n infectious disease, From hus work and that of others
on local ammunity produced m the skun of guinea-piys against anthrax and
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CHAPTER X
AM(EBIASIS : EPIDEMIOLOGY AND GEOGRAPHICAL
DISTRIBUTION

Synonyms.—The term amebiass wmcludes tropical, endemme, or
amacbie dysentery, amabic ententis, smebie cohtis; snd pnmary
or intestinat ameebiass
The secondary manifestations of amabiaas include hepatic amce-
bians (amo'bic hepatitis), ameebic abscess of hiver (tropical hepatie
abscess), lung (pulmonary smcebiasis), bram, spleen and epididymus
Amcelne uleeration of the skin may also be mecladed
French  Dysentere amiblenno, [talian  Dissentena amebica,
rman
French _ Abscés hépatique amubien, [tahan Astesso epatico,
German Tromscher leberabszess
French beota cérbral, Iialan  Ascesso cerebrale, German
Gehirn sbszess,

Definition.—Amhbasis denotes infection with protozoal orgamsms

Preliminary.—Certain considerations tnust necessarly preface a
systematio desenption of amaebiasis  Difficulty anses from tha fact
that amcebic dysentery 13 not, probably, the most common expression
of amcbiants  The normal habitat of Entameba histolytics 13 the
ucous membrane and submucons layers, whers 1t feeds upon the cells,
bemg enabled to rend or dussolve them by means of proteolytic
ferments, In this manoer the amaba bive and multiply at the expense
of the tissies of their host wsho 19, 1t ordinary ercumstances, quito
capable of compensating for the ravages of these orgamsms without
detriment to health  This state of equilibrium 13 probably the
commonest conditton met with m ameebiasis 1 tho tropies and gves
nso to the “carner™ or eyst-passer” state Such a condition
causes no outward signs of ill-health, and can be venfied solely by

19
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they serve the double purpose of ablution and defwcation. In the

tropics, also nvers are commanly contummated by mtwes a.nd so are
i 3

o, . L

Epmnmonom’

I contrast to bacillary shows a h
locahized distnibution ; it iy therefore unlikely that ammbxc dysentery,
liver abscess, or other complications can commonly break out mn
epdemie form It can be eoncluded, generally speaking, that epidermica
of dysentery are bacillary 1 ongin, while sporadic cases are dus to
ameebiasis  The so-called * epidernics ™ of amcebic dysentery which
have been reported, especially durmg the 1914-18 War, shonld be
regarded with suspreion as idicatmg that there was confusion between
ameebie and other forms of dysentery.

‘When many cases of amebie dysentery occur simultaneoudly mn o
lacality, 1t mdicates that patients have mmultaneously contracted
their nfection from a common source, and further indicates that
there must be, m that ares, & larger number of cermers of
E Hstolyfica cysts than cases of dysentery To make this pownt qmte
clear, 1t must once more be emphasized that the sufferer from acute
amebic dysentery 19 unable to transmit the disease and 13 therefore
non-nfective to others The Chuicago * epidermc ™ to be desenibed later
may constitute an exception (p 122)

Transmussion by flies.——J G Thomson and D. Thomson (1916)
were the first to note that house-flies (AL, domestica) could transport
cysts and pass them unchanged in the dejecta In the same year P C
Tlu concluded, from a study of the mouth parts of the house-fly and
blucbottlo (C erythrocephala), that eysts of E_hustolytica could survive
w therrintestines In1917C M Wenyonand F W 0'Connor wera able
to ascertamn that viable E hastol, eysts could be d
excrement sixteen hours after a feed, and moreover, that cresol 1 40
was most effective as a diunfoctant for cysts, preventing their spread by
mscets P A Buxton (1920), m extensive observations on fhee
m Traq, dussceted 1,027, and of these 63 per cent contamed * apparent ™
faoces, and 0 8 per cent cysts of E histolytica

me this 1t can be concluded thst. under tropical and sub-tropical

may act a3 d of ameebic dy Y-

Tmnsmlsslon by wnter.:-H M \Voodcock (1918), asa result of




120 DYSENTERIG DISORDERS

discovery of eneysted forms of amabe in the stools. Such a carrier
cannot, however, be described as being perfectly normal, because some
lesion or abrasion of the intestinal canal must exist, and, under certamn
circumstances, the nature of which 13 not fully understood, he may
develop amebic dysentery or—it may be—Iner abecess.

The genesis of ameebic dysentery appears to bo that the amabe,
under certain conditions, destroy the tissues at a more rapid rate than
nature can repawr them  All degrees of ulceratron of the intestne
may therefore result, from & mnmal effect produemng a transient
1llness or diarrheea, to intenso uleeration of the bowel, with destruc-
tion of the greater part of the mucons membrane and passage of
blood and rmucus, contammg numbers of active ameebe. This ulcerative
colitts 13 known as amerbic dysentery ; but blood and mucus may not b:

PR RS TS S S S 1Ll g v

amebens. When amebie mvaston 19 arrested w the hver, amahe
hepantss is produced, and this process may result in amalic abscess of
the hiver. These parasites may produce abscesses in_ other organs—
e g.,1n the lung, or, very rarely, in the brain, spleen and eprdidgmis.
As compared with bacillary infections, ameebie dysentery is 8 com-
paratively mild disorder, caustng less serious tllness and fewer fatalibes,
and 13 less mfectrie and not £o readily communicable. It would bo
an error, however, to infer that amebasis may not be severe or even
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eatenraw It cannot therefore be sufficiently emphasized that no raw
vegetables or unpeeled frut should be eaten in the tropres, N

J Andrews hes demonstrated that amcebic cysts can survive
feecal contamimation-of the fingers, and remain viable for at least forty-
five unutes, but are difficult to detect under the nails of adequately
washed hands

B. K. Spector and P. Buky (1984) have shown, by using the eosin
test as an mdicator, that cysts of E. hustolytiea perish rapidly in dry
feeces at room temperature.

It thus appears improbable that amwbiasis can spread in those
countries where samtation s good, 89 1n most European countries, and
where there are no native servants, who may constitute a perennial
soures of nfection

Tt is difficult at present to assert which of the various methods
wndicated 18 of the greatest importance 1 the iransference of ameebic
infection. This cen be solved by more extensive work on these kines

Lowered resistance of the patient to wfection 13 undoubtedly also a
factor, and ths, together with defective samtation, 13 probably chiefly
responsible for the high meidence of amebiasis n tropieal and sub-
tropical conntnes.

De due 1n part to the care that 18 usually exereised by their parents 1
guarding them against sources of nfection. The author has never
seen a case of mtestnal amehasus m o European child of under five
It 18 essential that amebie dysentery i chuldren should bo diagnosed ,
with great care, mamnly because emetine, 1f used mdiseriminately, may
cause severo toxie mamfestations.

TasLe VIII
Ao INCIDENCE

| Amabi Liver
Age Dysentery Abscess Total
1 (257 cased) {169 cases) (426 cases)

Telow 10 ! 09 00 as
1120 | 125 61 96
2130 | | a2s C wmo 333
3140 L4 285 © 8 326
1-50 174 ! 927 158
48 60 56
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water was no longer adequately controlled or sterilized, the “mference
being that troops were bemng infected from fzcally-contaminated
well-water. .

@

o hnme Al ATs cedl o F1RAR 4 4 1 . e

brought from Lisbon wlich was stored in large tanks hablé to
contammation A sumlar mnstance has been reported by R. Hegner
(1984) 1 Guatemala

The epiderue of amabie dysentery 1n Chieago during the summer and
autumn of 1933 (June 1st to December 31st) was the first recognized water-
borne outbreak and the best known extenmive epidenuc of this disease 12 8
evilian population.

Dunng the eprdemio period, which eomneided with a Century of Progress
Exhibition, thers were ap 8,500,000 out-of- visitors 1o
Chicago, resnlting 1n unusual congestion. Only one focus of infection was
discovered, namely, two hotels which were served, in part, with & common
‘water supply. Duning thus period a total of 1,409 cases was brought to Iight,
even with I ris 75 percent had had contact
with one or both of the hotels, with the result that amcebic dysentery
contracted from this source was reported subsequently from 400 aties in
Amenca.

There was a partrcularly high meidence late in June, dunng the latter half
of August, and early m October Of those exposed dunng the peak penods
some 5 per cent. acquired the disease. Generally speaking, the more
prolonged the exposures at these hotels the greater the hazard of infection
The excessively high rate of chnrcal dysentery was in strong contrast to
the results of previous observations on this disease and may be explamed

overloaded to an unusual degtee durmg the peniod of the epidemic, owing
to excessive rainfall and unusual pressure on accommodation.  The source of
pollution of the water supply, which was common to both, was found to
be a rotting wooden plug in an overhead sewer which permtted leakage wto
the dnnhing-water tank below.

Transmission by human excreta.—There remains another
posaibility—that eysts are ingested with green vegetables and raw
frnit 1n those areas, &0 f’r.eqnent m the Near Fast and the tropics,
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and H E. Melenoy (1981), and by E L Bishop and W 8. Leathers
show that the height of the mcidence curve for E hastolifica occurs
between 96 and 80 years but that after 85 there 14 & rapid decline 1 the
mexdence. .

Sex incidence.—With equal chances of infection, 1t 15 probably
true that women are as frequently infected as men, but European
wales preponderate in most parts of the tropics, consequently a much
larger number 15 1nfected Moreover, owing to thewr oceupation,
men aro more exposed  The author’s statisties in London show that the
proportion of males to females was four to one, the latter are less
susceplible to hiver abscess, the author having encountered only six
cases, which suggests that ths infrequency may be more than
accidental

Race incidence.—All races appear to be lable to imfection by
E Istolyica, though 1t 18 btedly true that
tropics a5 n rule suffer from amebic dysentery moro frequently and
J PSR SO TS

Seasonal Incidence —Ameelnasis, in general, does not extubit that
seasonal meidence which 15 so charactenstic of bacillary dysentery
Cases may occur at all times of the year, though 1t 13 doubfless trze
that eertam chimatic factors favour the spread of infection, and therefore
the incidence of the disease. Thus, Wagner (1985), 1n obgervations
extending over eight years, found susceptibility of laboratory ammals
to mfection generally higher durmg the summer than dunng the
mibam mammam T s T4 e 1 Sl sakew mebon of .

on
nd
of

Cyst-carriers.—The cyst 4 ", or cyst: it

or state

not suffered from dysentenic symptoms and who appears m exery
tespeet normal 1t 1 postulated from what 1s known about the
uatural tustory of E. hstolytica that such a person has hving entamerbes
in his tissues ~ The convalescent camner, on the other hand, 1s one who



124 DYSENTERIC DISORDERS

Sex IscioExce

| Amcebic Liver
Sex ! Dysentery Abocess . Total
| (857 cages) (169 coses) (426 cusea) _
Male .. %06 ! 07 818
Female . . | 94 3 62

The youngest case the author has treated was a boy aged 7§, seen in Apnil,
1937 He had been in Nyasaland mnce his ninth month. First attack of
amabic dysentery at one year Three severe relapacs treated by emetme

: P niwete 3 Vgl of waess, duning which three

' 'ysts 1n fair numbers

. . EPL (g, 18) and

. N . 10 more E, histolytica
cystaseen Permanently cured.

Ameebiagis i native children is probably by no means uncommon
It 13 wnprobable that they can contract 1t while being breast-fed, a
pertod which may be considerable, after that, however, they have
ample opportumties, H M Perry and H. J. Bensted (1929) have
shown that amebiasis i 1nfants occurs commonly among the poorest
habitants 1n Cawro, especially ofter weamng. According to their

statisties, E Instolytwea was found m 189 per cent of infantile
N BN D il £309DY cnaavdnd o mnca of ammhic dvsentery

cases under 20 -

ce s e av e semmena v

Thus 1t may be concluded that, when acute dysemtery vccuts ut
children, 1t 19 usually of the bacillary form, and that liver abscess 15
extremely rare under ten years of age, probably on account of the
Jower incid of b m early chldhood C. F. Crag
states that the rarity of ameebrasis i children is not due to any
pherent 1suscephbility to mfection, but to & lessened chance of
contracting tt  In family inf which are not m the
southerh Umted States, 1t has been shown that even the youngest
ehildren are affected, provided they are not breast-fed. The surveys
made by E C. Faust and E. 8. Kagy m New Orleans, by D F. Milam
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-rY; J- Bapero and G M. Johnson 9,5 per cent. in naval personnel in ‘the

Kew Orleans. Asylum patients are usnally heawly mfected; R M.
Svensson (1928) gves 91.4 per cent. n 1,244 lunaties, Foord handlers
bave received sperial attention, thus A. A. Thihptschenko (1930)
found infection rate of 27.7 per cent. m 400 workers in Lemngrad
H W. Y. Taylor {1939} reported that six students m the Mediesl
College in Mukden wers attacked smultaneously with amebic dysentery
and the cook was found to be a catner

The incidence of cyst-passers may be taken a3 an mdex of the prova-
lence of amoebic dysentery in & community, Naturally the number of
O O A A PR A A S SO

1015 per cent. .

™ piled from venous sonrces
Vit a8 completo as possible
occurd 1n the medence of

TaeLe IX

Total number | Percentage of | Percentage of
of cases  latools ehawsnglstools shatcing
examuned | B coli. | Ewlolytes

England.

(1) Troaps invalhided from Gal-
Lipal, 1915 a7 301 237
{2} Cunihana {Dobell) 3,148 380 7.1
(37 Boyal Infrmary, Liverpool 450 67 15
(4) Recruts in camps 1,008 B2 58

{8} Children under tnelve (never
out of England) 518 ni 18

{8) Asylum cases (Smith and
Maline, 1018) 207 459 2.7

{7) Convalerctnt  dysemenes

(Matthews and  Sruth,
1) . 2,355 293 130

19
China,
(1) Chiness and foresen in Pekng.
(Faust, 1920) . 13017 42 203
A2) Chincss only in Peking, . 368 309 205
3] Foreigners; aflages (Kesoct
AN Syensson, 1 o 818 e 11
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has recovered from an attack of amabic dysentery and shill continnes
to pass cysts of E. hislolylca without presenting obvious signs of
the disease.

It 13 now g 1ly und d that for one individual who is suffering
{rom amcebic dysentery and 13 passing in his stools active vegetative
forms (which are non-mfective} there are many who continue to
pass cysts and constitute a perenntal source of nfection. The lesions
of the mucosa in these ndividuals may bo mnute, so as to be visible
only m microscopie sections of the bowel. Thus, in & post-mortem,
on a case of permctous anema i Vienna, J. Hammerschmidt (1919)
was able to demonstrate, mn seral sections of intestine, invasion of the
othermise undamaged mucosa by amebm, although mneither the
climeal istory nor the gross pathological picture d bias
nor could any leston be detected by the naked eye

There are certam considerations m the genesis of the carrier state
which must be borne m mind . Dobell (1919} and many others have
observed that no hard-and-fast lne can be drawn between the
typically heslthy carreer and the patient suffering from acute amabie
dysentery. Theso may be regarded as extreme mamfestations of one
common dition and d by diate states which

v e . a el watann

the plete absence of dy ymp Death_may even
supervene withont suspicion of the disease, as mn cases noted by the
author mn the last war, reported by J. M Cowan and H. Mller (1918) and
later by C ¢ Lund and J. R, Ingham (1938), who have recorded four
such cases

C. F. Craig has defined the carmer as an individual in whom E.
Justolytica 13 hving as a commensal In every carmer, cytolysis and
superficial necrosis of the intestinal epithehum continuelly occur in
microscopie areas of the mtestme, In the majonty of cases this is
followed by rapid regeneration of the epithelium, but m some cases
definite ulceration oceurs . 5

C. A, Hoare (1925) was able to demonstrate a simular state of affairs
in kittens artificially infected with E. hastolyfica When lilled forty-
one days afterwards, the intestine appeared to the unaided eye to
be Eom:nl.

Fun Tabanbean ‘g anmavanile nat danandant an ansal atatng
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1t has been pointed out by several of the above.mentioned observers,
who have made & systematic review of this subject, especaally by R
Svensson (1924), that the meidence of intestinal mfection with Entamaba
coly may afford some mdication of the probable rate of nfection with
E. histolytiear, mdeed, from a conaideration of results of research whick
appear from time to tume, 1t seems that histolytica nfection may be
propurtionate to the desree of infection with other mtestinal protozoa

On the whole, in making these surveys, less satisfactory results are
obtamed from exammnation of formed than of loose motions

GrograpHICAL DISTRIBUTION OF AM@BIASIS
Until comparatively recent years 1t had been supposed that ameebic
dysentery was a disease confined to the tropics and s hmted area of
the subtropics, but since more exact observations have been made,
and since 16 has been the practice to exammo systematically largs
r:umbers of stools for evidence of protozoa, the range of m'nor‘eblc

where msamitary cond:tions co-exist with a tropcal chmate it 1s found
in 1ts most 1ntense form

Althongh the relatively greater frequency of amebic dysentery mn
tropreal populations follows naturally upon the greater mcidence of
wfection with E hustolytica, tng does not explain the whole story, for
1t 13 well recogmzed that certan complications of amebic dysentery,
fspemll): liver abscei!“ are more common among Furopeans w the
R ST St e U S P

Proumity of Indian troops, who were heavily infocted

Amebians becomes moro common as the regions of southern Earope
ure reached and 1t is now known to be corepatatively frequent i South
Spam, Italy, the Balkans, Grevee, Rumaniy, and South Russta In
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Tante IX—conhinued,

Tolal number | Percentage of | Percentage of
of caser tools ah T+ ak
examwned E. coly E. histolytica
Java,
(1) Natives (Brug) . . 150 - 236
(2} Europeans (Brug} - . 100 - 218
Malaya. -
(1) Malays and Chineso (Jepps,
1923) .. . 1,034 45 7.7
India.*
Egypt.
(i) Hadra prsoners (healthy) .
(Wenyon and O'Conner,
1317 . 524 486 137
{2) Native cooks {Wenyon and
0'Connor) . 87 20.7 s
C.and 8, America.
Brazil. Amazon school chil-
dren (Young, 1922) 219 369 225
Colombia. Santa Mana lho-
foud, 1926) . — 4L1 53.7
Panama (Faust, 1930) — 288 192
Porto Faco (Fanst, 1034)
United States. - 312 145
(1) Miscellaneous cases (Boeck
and Stiles, 1823) 8,029 245 68
(2) Richmond, 'overseas troops | 2,300 436 201
(3} Home service troops .. 576 339 8.7
(4) Minnesota (Riley, 1929) .. 500 161 19
(B) Wise County {Faust, 1930) 460 555 45.4
(8) New Orleans (Faust, 1930} 172 310 279
(7) Pennsylvanua  (Freshman, -
1933  Warwick et al) — 139 41

* There are no reliahle statistics for the carrier rate m India, those which are found
in the literaturs refer o Tndian troopssereing an Mesopotamia ¥ ae \dam (1010 grves
the following

Proous ;..my o/ dysentery or duarehirn

218 Carniers, 41 = 189 per cent, £ Austolyticn

. e - Maidns
. asg19percent
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prophecy in regarding uleeration of the colon and Liver abscess as canse
and effect.

R. Baundby and J. Miller {1909) recarded a caso of ameebic dysentery
with abscess of the liver in an whahitant of Birmnghsr, Ameehm
wera said to have been identified in the abscess, which was situated in
the postenior portion of the right lobe of the liwer and measured 5 1n
mn diameter.

n 1912, D. G. Marshall recorded a case of imndigenons amcebic
dysentery m a ploughman sged twenty-six, hving near Dunbar,
Scotland  He suffered from chrome diarrhees and was successfully
treated with 1pecacuanha, Ameebm were smd to have been found n
1he stools.

© M. Wenyon (1916) recorded & pentine case of ameebic dysentery m
the Landon Hospital This was a labourer who had never been out of
England and who apparently had contracted the mfection while working
on a transport lying i the London Docks A hiver abscess was sub-
sequently opened and dramned, and in scrapings of the wall active
B Instolytica were found , st the post-mortem a second Liver abscess
was disclosed, and there were ameebic ulcers in the large Lowel In
the same year two further cases were recorded by G € Low and
C Dobell.

A ® Qmmmenconm s a1t BN
taso *
The «
abece
In 2 .
dyeentery m an attendant of the Burnley (Lancs) pubhe abattorr
Open operation was performed, but the patient sabsequently died.

The author, with ¢ B, V. Tait (1929), recorded yet snother case
of indigenous amabic infection  Tlus man, a stevedore, aged sixty.
was goen ot the Albert Dock Hospital mn 1923  He had never left
this country, but for forty years had worked on ships from Calentta
sud Bombay, and 1t was (rom thus source that be had probably con-
tracted the infection  Numerous and active E histolytica were found
m the blood-and-mucus stools e had then been 1ll for over two
years with very evident migns of dysentery, and had been treated as

o case of lead poisomng  Response to anti.ameebic treatment m lus
case nas wstantaneous

France—M Gaillard and M Brumpt (1912) recorded a case of
rAmm\Enc d)‘1fnlfr)' of three and a half months’ duration 1 & mnn of
Armny, preo and encysted amcebe wero found 1n the stools, and a
hitten injeeted with matena) per rectum beeame mfected and died
L, Landuzy and Debré (1914) deceribed a tatal case of amarbic dy sentery

9
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Asta Minor, Palestine, and particularly in North Africa from Egypt to
Morocco, amoebic dysentery and Liver abscess are endemie, while
throughout the whole of tropical Afniea, especially on the West Coast,
on the Congo, and in Bntish East Afnca, this desense is relatively
common ; the author has seen indigenous cases as far south as Cape
Province.

In Asa, there iy abundant evidence that biasis 15 p lent in
Pttt e A Pt

U

v . .
Amenica, and 1t appears to be relatively frequent 1n the soutbern
United Btates, especially Texas and South Carolma. In Mexico,
Panams and the northern half of South America—Venezuela, the
Guanas, and Branl—it appears to be as freqnent as in Asis, and
eatends as far south as Paraguay and northern Argentina ; though from
farther couth there appears to be no record of the disease. Innorthern
America amorbie dysentery and hiver abseess are by no means fare

of tranemssion. . ot
Amaebic dysentery 1s well established in most islands, oceurrinig
yscntery_ 1 ST T e
N f ' .
i
§
£

1 . .
Islands and New Zealand appear to he exerapt. It is probable that
more extended enquirses will show an even more wadespread endemicity.

Engtand.—From a perusal of the extensive Literature on ths subject,
little doubt can remain that from time to time genuine autochthonous
cases of ameebic dysentery and hver abscess actually do occur the
British Isles. -

In the older records are two cases cited by I_)ic‘lsinsoil,‘ ?he fxrst was

HOSPILBL a1t s
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prophecy i regarding ulceration of the colon and liver abseess a3 cause
and effect.

n diameter,

In 1912, D. G. Marshall recorded a case of mdigenous amcebic
dysentery in a ploughman aged twenty-six, livmg near Dunbar,
Scotland. He suffered from chrome dirrhes and was successfully
treated with 1pecacuanha  Amoshe were smd to have been found 10
the stools

sequently opened and dramed, and n scrapings of the wall actie
E. hstolytica wero found . at the post-mortem a second hiver abscess
was disclosed, and there wers amabic ulcers m the largd bowel In
the same year two furtber cases were recorded by G C Low and

€. Dabell.
4§ 8 Qummann F40ACY wnae I
ca
Tt
at
In

dysentery 1 sn attendant of the Burnley (Lancs) public shattour
Qysentery 3p 21 attencant of the £ A

this country, but for forty yesrs had worked on stips from Caleutts
and Bombay, and 1t was irom this source that he had probebly con-
tracted the infection  Numerons and active £ hustolyfica were found
m the blood-end-mucus stools He had then been 1l for over two
years with very evident smgns of dysentery, and had been treated as
@ case of lead porsomng. Response to b m s
ease wag fnstantaneons

France.—M. Gallard and M Brumpt (1912) recorded a case of
amaebic dysentery of three and a half monthe’ duration 10 & man of
twenty-eight who had never left France; ameebm were found m the
stools. J. Paviot and C. Gann (1918) m Lyons recorded a fatal case m a
man who had never been out of France and who had not served in the
Army. Free and encysted amab® were found m the stools, and s
lutten wnjected with matenal per rectum became mfected and died
L. Landouzy and Debré (1914) deseribed a fatal case of ameebrc dysentery

k]
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m a bargee on the Seme, and Labbé (1919) eight cases of mdrgenous
ameebie dysentery i Pans.

P.M Rennie (1922) hs recorded fiv o of the author's cases of ameebic
dysentery m returned soldiers who origmally contracted their infection
m France. C. Garin and P. Lémne (1924) consider that amobiasis
was wtroduced rmto France on & large scale by Colonial troops during
the last War They have collected o senes of 208 caces and two
indigenous cases of Iy er abscess, in less than four years, all i the vieimty
of Lyons

Germany.—Jurgens (1908) first recorded indigenous amebic
dysentery m Germany 1n a boy of sixteen at the Charité Hospital in
Berin W, Fischer (1920), m Berlin, recorded two genwmely indi-
genous cases—a young man who had suffered from clhimeal dysentery
m the Army, and & young woman who was passing blood-and-mucns
stools contamng E. Ristolytica. with mgested red blood-cells. The
suthor treated two cases of amcebic dysentery in returned soldiers
who centracted the infection a3 prisoners of war in Germany.

F. W Bach (1932) examned the freces of 1,000 subjects for parasitic -
protozoa m Germsny and found E. Justolyhea cysts in 5.7 per cent.

Norway.—J Bge (1940) has described an mdigencus case of E. histo-
Iytica 1nfection 1n & woman who had never been out of Norway and the
disease was reproduced by intrarectal injection of the cysts mto kuttens

Teagete ML cnade fae D - v st o8 mmet mnt ha

1 WISEASE ALLEL LETUIL Laivasd

The patient was first seen in

by Losch by injechon of

. . wiuch ltes well within the

Arctic Circle, G. V Epstemn (1931) found a carner rate of 60 G per cent.
1n 900 persons, but not & single case of amaebic dysentery.

According to recent surveys amcebrasis appears fo be widely spread

through Soviet Russ:a. The figures are as follows 2

No of Percentage of

cases E. histolytica
Leningrad . N 1,404 253
Kola Perunsula . 900 606
Azerbayjan .. 1,146 a5
Amenia .. . - — 17.7
Georgi - . - . 570 323
Turkestan . 1,661 25

Hungary.—G. Bodrog and G, Makara (1939) found in one village
a9 per cent and in the Government Hygene Institute 28 per cent
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Holland.—. A, Kuenen (1918) quoted seven cases of ameebiasis
contracted sn Holland, in four of which there were Intestinal
symptoms, with actrie E lustolytica m the feces ; and re-cited the case of
Nolen, who 1n 1903 had medical care of a Dutch fisherman from
Vlaardingen, who was passing blood-and-mucus stools with amebe
containmg meested red blood-cells

J. van der Hoeven (1921) treated a case of mdigenous Liver abscess
m @ womsn Aged tharty-nine, who had never been out of Holland.
Ameebe were demonstrated in the evacuated pus

E P. Soiders (1929) diccovered a faraily m Holland of which three
members had suffered from ameebic dysentery

Vet Qunen ™o ' P . oo

conntry, and in the same year there appeared an exhaustive study
by W T Comeman and H. A Lafleur, a description of the

smeebians 10 the northern United States, and m a microscopie
exammation of 18,048 fecal specimens of 8,029 persons and n 28
mstitations, found that 899 per cent showed protozoa, and 41 per
cent E lustolyhes  Of 2,584 soldiers who did not go to Furope, 85
per cent were mfected, and of 8,586 soldiers who returned thenee
28 per cent were infected The practical facts. he states, are as
follows “In tfmperateLc]mmtes the intestinal protozoa of man are

[

ongn observed m the Mayo clime They compnsed 153 cases with
Qysentery or liver abscess, 258 cases 1 which the chief complamt
was dartheea, and 122 * carmier ” cases The best treatment was
found to be the generally recogmzed anti-ameebic treatment, with
dilate hydrochlonc acid for achlorhydna (This appears to be an
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oceasion where achlorhydria has been noted in amwmbiasis—a fact
which requires further study.)
v dnamou o T

T W S [

the Ciueago Board ot Health averaged one or tho Cases montwy. i~
August 15, 1933, two cases were reported in which the patrents had
eaten a meal at o certain hotel, and subsequently, with great promp-
titude, 864 food-handlers at this hotel were investigated, with the result
EECREN . . e o

cys;s I thewr twees (The e,‘;idemxc has already been reported on

p 122)

It appears probable, from the work of W. E. Frye and H E

Meleney (1933}, that strams of E. kisfolyfica 1 ihe United States

may vary greatly i virulence. C. F. Craig (1935) has collected

together the statistics which have been amassed The positive
“ [ AP Ve

anm Sabantion seta ant of

first category 2.8 per cent were infected ; m the second $ 5 per cent. ;

1n the third 8 8 per cent , and in the fourth 8 per cent.
( T T v ---- =% ~neebic
ntry,

Central and South America.—From the writings of . }M. James
and W. E Deeks (1924) 1t 13 Lnown that ameebiasis is widespread in
the Panama zone

In Colombia, W. M. James (1925) found over 50 per cent. of hospital
patients mfected with E. hustolyiica. Among club rervants, waiters
and cooks an astonishing incrdence of 60 per cent. was revealed In
out-patients with past histories of dysentery more than ths Lnumber

India.—Ameebianis appears to be widespread throughout the
Peninsula. It is difficult to state with any degree of accuracy the
proportion of the population affected as, from the wntings of J. A.
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Mamifold (1926), there appesr to be considerable differences of opmon
in this respeet (see p 27)3 this subject was dealt with under the section
devoted to the carner pmblem (p 128),

China,—J.F KesselandQ Willner (1925), 1n the Peking Union Medieal
College, record that out of 1,800 patients admitted, 7 per cent were
found to be suflunng from amabiasis; 167 per cent of the Chinese
so infected and 80 per cent of the !om"nexs were suffening from acute
or chronic cohitis, while 84 4 per eent. of Chinese cases and 9 per cent.
of foreigners were symptomless and apparently healthy “ carners™

Dutch East Indies.—From the wntings of P € Flu (1919) and
8. L. Brug {1920}, 1t 13 known that amcebiasis 13 & common disease in
theso 1slands , the former finding 105 per cent., the latter 127 per
cent of the mhabitants m!ected. white ¥ H Ter Poonen {1928)
records that of Curopean naval ratiogs returned from service in these
mtm about 10 per cent w\ere iound infected with E. kstolytica.
to the whole contument of
Austraha ’ghe ‘a\:thor treated a severe case of 1ntestinal ameebiasis

Ao/t b B P PRERTE]

P

et . v . [E -
. o . - . . '
never left the country.
The relative meidence of the two mamn forms of dysentery, as sum-
manzed in varous official reports, 18 gien i Table X, p 186.
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CHAPTER XI

AMEBIASIS (continued) : PATHOLOGY, MORBID ANATOMY,
SYMPTOMATOLOGY AND COMPLICATIONS

Tuge pathol 1 of mtestinal

connected with the activites of E hustolyhica, mturally vary
enormously m their extent aceording to the severity of the ifection and
remsting power of the bost  As far as 15 at present understood, the
matare, hiving cysts of E. Instolytica, when swallowed, pass into the
stomach and are not affected hy the gastric juices, 1t 13 not untl they

Pllisp Mguson-Bar

resch the small mtestine that the cyst-walls are dissolved and the

hberated ameebo pass with the intestinal contents mto the large

. \thrE Qhev estubhsh themsch es  Amcebie dysentery 1s thus
rav. - .
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of Licberkuhn and, penetrating the Lasement membrane, gain entrance
to the rubmueosa, Here they attach and mvade the tissues, both by
thetr own activities and by means of a powerful cytolytic ferment,
as was shown by C Craig (1927) (Fig. 17.)

Soon, by active prolferation, nests of ameb® form which destroy

Ay
S
EHEE

=

- - : PN A-R
Fig. 18 —Sectlon through flask-shaped ulcer, showlng amebe sn mtu.
(Afier Craip, from Amerscan Avmy Museum Collection )

[TV W

L

a0rtem examinations on
' ~cent infected and was
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able to demonstrate Entamaba histolyhca in the lesions, wl}uch were of
b (SR S s Su e S
. ! '
- . R . I
‘i

Deep ulcers usually have swollen or raised edges and are surrounded
by numerous hemorthages. The smallest take the form of gramular
patches on the mucous membrane which are very difficult to see except

witha fying lens. ess ul assume dfferent
according to the reaction of the tissues, As a general rule, in contra-
distinction to the bacillary form, the mucous membrane intervemng
between individual ulcerations 13 normal mn colour and m texture
When lsrgz necrotia sloughs form at the base of amoebic ulcers they

Tarantons namaaraman  measnate +

Pri——

Tarman af 4l

. 1 .o L
Inlts In less severe cases the ulcers ate more superficial and the whole
colon may be covered with what are appropnately termed “ sea-
anemone ulcers,” with rounded rased margins and white fluffy bases
Solitary uleers are sometimes geen, and may be found even n the
rectum 5, 0r 8gam the whole s':xrface of the colon may be covered with
e e VS L P TR

etremely frable
The character of the stool depends to a great extent upon the nize and
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nature of smwhic lenons,  When rauch necrotic tissun i3 present iho
faeees are foul and contain greenish sloughs,

Amebie lesions are espeowally abundant in ecrtsin portions of the
hawel, beiog 83 & rule most extensive in the neghbourhaad of the
fexures.  When they afe very numeraus, the mucous membrane of
the large intesting piay be o undermined and burrowed by ulvers that
the surisce may recemble o tangle of seaweed  (Plate VIIL 8}

A. W, Sellards and i Lewva (1529) have shown that when the
cotum s exposed and matennl deectly mtrodaced (o the lumen
of the bowel, mifection takes place with surprsing regalarity. Whether
troduced into the cacm of tio the sectiom, the initial fesions occur
tn the extrewe lower part of the bowel, §tasia occurnng in the large
bowel certanly affords an opportunity for amebr to gaw & foothold
and 15 a factor determuning the location of the rutial lesion, The
subeequent dissermnation of the lesons mdwentes that there are no
pronounced differences i the snsceptilahty of various areas of the
colon.  In dogs, howover, L. €, Faust and E. 8 Kagy founad that the
etum useally constituied the earhest mte of an amebic sttack,

The most extensne expenmental investigations on the pathology of
ameebizas 1 cats and dogs and s beanng upan the patholomeal
bistology of the disease in man, ars those of 0. Wagner and R. Dichag
(1935}, who found that, followmg both rectal and oral sdmumsteation of
infected material, tno points of the large intestine are firet attacked t—
namely, the lower part of the large miestine inmediately above the
anal fing, and the regon Just below the sleo-cecal valve  The smebe
here enter the Gissue m one of three ways, passmg duectly into the
<onneetsve tiesug, snto the erypls, or wnto the Iymph channels, whance
they nmgrate to the lymph follicles and the submneosa, Fhe mtestinal
myeose responds to the i aaon by an mereesed production of mycus
winch, when mixed with blood, forms an excellent medium for the
development of ameebm on the surface of the intestine.

As & rule, uleers mn the rectum aro the most minute; hence the
necessity of besng able to gmze them by the idoseop he
mogt extenave work on the dutribubon of ammbic lesiony n the
bowel 15 that by H € Clark i 1924, In 186 fatal coses exsanned
postmortem the lesions were scattered throughout the colon in 61

er cent., and wmvolved ssolated ateas alone m 34 per cent,, affecting,
1 order of frequency, the csrum, ascending colon, e colon, rectum,
and hepatic flexure; s tew caves (5 per cent) no uirers, bnt ouly
sear, were fonnd, thess besng vases of secondary amcebiasis with
infection of other organs  (Fig 12}  As has been already pownted
aut, stasis 13 of great Ly m H 3} and, a3 might

be gxpected, 1t f2 8t the mtes whers this 1s preatest that therew s
special tendency for the smebe to mnvade the bowel,  Of interest way
the fact that the appendie w82 affected 1n 41 per cent. of rases, qnd
1 9.2 per cent, perforation or alserss formation had oceurred, 1t being
proved by microscopse sechiont W s1% cases that there were extensing




‘‘Sea-anemone’’
ulcers

3, “Seaweed" sloughs. 4, Typlcal punched-out
ulcers with thinning and
ballooning of intestinal

PATHOLOGY OF THE COLON IN
AM(EBRBIC DYSENTERY
(Dian by P H Manson Bahr, after W Flctcher and M 1 Jepps )

PLATE VII
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amebie lesions  Wherever there was ameebic ulceration of the eecum,
& the appendix also was involved It must be pomted out that the
frequency of sppendix lesjons i Clark's seres eppears fo be
extraordinanty ligh; most of kus autopsies were made 1 negroes,
among whom the madence of appendtx Jesions may be higher than
other races, since they possess, a3 a rule, large appendices with a patent

EN

Tymen

. The distnbutton of ameebic levions {prmary amcebias) m Clark +

186 cases can be best presented in tabular form  (Table X1, urerleaf )
The post-mortem appearsnces of ameebic dysentery are naturally

834%

. 126%
é

Fig. 19 —Disgrams showing distribution of amebic Jeslons In the appendix, calon
and rectum. {After H C Olark, 1921)

one nstance o fecal fictuls and fstula-in-ano were proved to Lo of
awmehie angm  Locahzed pentoneal abseesses, formed by walhng-off
of the pertoneum 1 the neighbourhood of perforated ameabie uleers
hase also l;leer{‘ F0§d 4
Wkere the blood supply of the bowel has 1, v i
with through thrombosis of the xubmucous)(iglé:‘ 2[:(113' ;f:gfgig
bactenal wvasion, extensive gangreno of the mucoss may ensue,
followed by slougling  Latge arens of the bowel may be mvolved n
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Cwmeum, rectum, sigmoid, and appendix ..
No prumary lesions found in the iutestine or uppend.lx
Scar or almost healed lemons m tho colon -
Appends, cwcum, splene fesure, and rectumy .
Rectum . . .

Tapre XI

Drstribution Cases
Entire colon . - . . .- . 55
Entire colon and sleo-caeeal valve . . . - 3
Entire colon and appcndix P Pt
Entire colon and appendis and teocecal valve .. L. ..
Ceecum and ascending colon .. - . .
Cuecum, ascending colon, and appendix . .. ..
Ceecum, rectum, and sigmoid . . .

. - e

e e e R W B 0 0 1

this process and the result 15 mvanably _ml.ﬂ. Rarely, the s'nz?ll

Brggam
RS e ef s Beed 1 ara ve Ba in tha oste

- oy .

Histnpnthnlogy —The lestons caused by the ammbse are followed
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deeper than the submucous layer, but m sumo cases the amebe
may destroy the muscalat layers and finally reach the pentoneal coat

The necrotic hissue m the cavity of the uleer conusts of gelatmous
coagulum containing cells m all stages of destruction and frequently
masses of extrnded nucler, histiocytes (i eng I
encountered D L. Martin (1030) pomts out that, beyond the

_ boundaries of the cellular infiltration, the lymph vessels may be found
dilated, with their contents coagulated

When the ameebz have penetrated the fundi of the glands, they

¢

T
b7

¥

(4

“oé
2 HerAd
YL IX Who ¥ B LY

Fig 20 —Microscoplc section through the submuross, showing three
amaba (E Austolytica) within the fumen of a veln.

[ a- . . . .

. .

At first there 1s Littlo or no response on the patt of the host, but
when bactena gamn entrance to the tissues, marked cellular reaction
occurs, and the submucosal lesion takes on the appearance of & pyogenic
abscess with few visible ameebe. Should the lymphatics of the
submucosa have been opened up by necrosis, they may become filled
with netrotio vells and bactera—more strilangly m the artifically-
produced disease i luttens than m man  Although amoebw enter
the lymph-vessels, and are undoubtedly carried to the mesenterc
Iymph-glands, lesions are practically unknown (H B. Meleney).
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Should the patient bo o carner of the eysts of E. histolytica, there
are o number of ulcers n the howel ; 1t appears posaible, from the
observation of W B. Musgrave, G, B. Bartlott, and other pathologists,
that a d degree of ul may be compatible with good
health and may exict m the alisence of dy<entenc symptoms.

The healing of ameehre uleers 1 important and 1t i necessary to be

¥
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Fig. 21.—Sectlon through base of ameblc ulcer, showing E hysiolytsca In
the tissues  (C 3 Tenyon ) i

fambar with their appearances  Vilien separation of the sloughs has
taken place, granulation tissue forms on the surface and ﬁ(l‘or of the

Pathology of ameebiasis in experimental animals—It has
become evident that care must be exercised m drawing conclusions from
a study of the 1 cond, m ! ammals  In kittens
injection leads to a very acute and rapudly fatal amosbic dysentery, while 1

" the dog it 15 mvamably of the chrome type
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. W. Rees (1929) found that, of forty-tune kittens which were moculated
ath cultures of E husfolytica directly wnto the mtestines after laparotomy,
twenty-three developed lesions, while of thurty seven infected intrarectally
fifteen developed smular lesions  In kttens directly woculated after laparo-
tomy, uleerations could not be found till forty hours had elapsed, but lesions
were found after mnety hours, especially near the ileo-czzcal valve R W
Nauss and I Rappaport (1940) have made an important observation that
mvastveness of E hustolytica for the wntestinal mucosa of kuttens 1s mcreased
by the irnitant action of croton oil and that of certam bacter associated
with cultures of E Justolytica

L Martin (1930) i 2 study of infection wduced by rectal ijections,
found that the primary lesion took the form of necrosis of the superficial
epitbelum of the 1ntestine, and concluded that the lesions are produced by
cytolysis He thought that mechanical penetration of the tissues by the
entamebe had no physwological effect as far as the production of lesions wasg
concerned, but that bacteria play an important part, especially as
sccondary mvaders Natural healing of the lesions in the cat apparently
doey not take place  Ameebic abscesy of the hver can anse m cats as early
as four days after the appearance ofdysenteric symptoms, 1 others as late
as two or three weeks after

Experumental amcbmsms in the dog 1s a much more chrome disease  § T

Darling described a case of spontaneous amebisis 1 a dog and found that
the whole colon was the seat of mmute punctiform red erosions of the rucosa,
covered with flakes of mucns  The ama@he bad also produced ulceration
of the ileum
The exact part played by the £ histolytica 1n the production of the mcro

o e RAyEE by e B e SR m e e

submucosa, where they produced flask-shaped ulcers

1t 15 doubtful whether experimental ambiasis has been produced i the
rabbit or guwea pig, but, according to D L Martin, rats occasionally seem
to be suscepible  Natural amabic wnfections are rare n ammals {see
Appendiv) though monkeys 1n captvity contract it readily U Mello

SyarrevaroLoey or ANGEBIC DysFaTERY
Like other protozoal diseases m man, amabie dysintery exhibits the
most vanied chmeal pietures  Althongh neute and rapidly fatal cases
undoubtedly do oceur, yet they must be econsidered exceptional It has
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already been pomted out that, on the whole, Entameba histolytiea
endeaours to subsist on the best terms with its human host ; there-
fore amebie mfection in man results, as a rule, in a long-drawn-ont
chrome disease  Even when symptoms of dysentery are obvious,
infection 15 compattble with farly good health Cases are not un-
common m whi' e e ' N
tene symptoms

theless leads an

of weight, W.!

ameebiass as follows: ** Like other protozoal infectrons, that of
ameebiasis follows a protean course It may be fatal in a short trme.
It may become chrome with alternating penods of dysentery and
constipation, or with passage of unformed stools It may be mld and
cause httle discomfort.” So extremely vanable are the symptoms of
this mfection that 1t may simulate almost any gastro-intestinal trouble.
In chronic amaebic dysentery emaciation 14 the exception rather than
the rule, but 1t occurs usually i the acute stage  When death occurs it
13 the result of an aceident, for example, of perforation of an ameebic
uleer with resulting general pertonitis ; or of the opening up of some
large blood-vessel 1n the intestmal cost, death then being due to
uncontrollable hemorrhage.

It 1s difhicult to define the position of carriers n the symptomatology
of the disease It has been pointed out that, if they are closely watched
and studied over a period of years, some vanations from normal health
may be detected, and 1t 1s probable that, 1f they could be observed
throughout life, they would be found to suffer periodreally from mild
dysentene symptonis  Furthermore, 1t is urged that there 18 the
ever-present hability to hepatic ameebasis (see p. 201), but, most
important of all, they do constitnte a potential source of danger to others.

Tt 13 possible to dide sufferers from primary mtestm‘a]‘nm(‘nbmsxs

&Xp d with twenty vol by feeding them with ammbn;

7-15 days, even up to T4=T7 days, symptoms occasionally appeared,

within one week, and 1n a few cases not for three or four months
Duration of infection —Int 1 b btedl

of the most persistent of all p

18 one
1 , 1t iz probable that a
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person, when once heavily nfected, remains so for hife, unless treated
In the anthor's series of cases, m four patients the symptoms had

ersisted for twenty and, i one, for thirty years. C Dobell and A C
Stevenson (1918) coucluded that nfection mght persist for sixteen to
thurty-four years  Until recently 1t was comparatively common to find
m England, uneured, ex-soldiers who had become mfected during
rothtary service 1 India m the frontier wars of the last century.
ofections dating from the South Afmean War of 1899-1901 were also
encountered  The author hag recorded one case 1 a British officer who
developed an acute attack of amcebic dysentery, which responded
successfully to treatment, after he had resided seventeen years m
Englend without expenencing auy symptoms of this disease.” A case
of amebic uleeration of the rectum has also heen seen n an ex-soldier
m whom rymptoms of bleeding were first noted m 1937, 1e, twenty
years after he had contracted dysentery on the Somme 1 1917
Furthermure, the symptoms of ameebic dysentery wmay vamsh
temporanly with apparent restoration of health, and these quiescent
periods may last for two or thres years The author treated, m
1937, an ex-soldier from Indi who suffered from an acute exacerhation
of dyentery after u qmescent period of eight years, and wn 1941 an
erstnhile official of the Indian Forest Service who suffered from o
recrudescence of ameebic dysentery thirty-one years after abscess of
th:\ hver

dye . . e , .
src - A B, LT
Wkt 1 ot s,
diagnosts, from simple mdigestion to cancer, 1 compatible with the
very varied logy of intestinal amesb

The onset 15 seldom sudden, most usually 1t 13 graduil and pro-
gressive, and the patient, although inconventenced, endeavours to carry
on Jus work Very often 1t commences as a mild diarrhea, and 1t
1 not until this has lasted several days that blood and mucus
appearin thestool There 1s a largo class of eases which may be labelled
* amcbic diarrhees,” because, 1n the whols eourse of tho lllness, none
of the more famuhar symptoms of dysentery make their appearance
A feature of the diartheea 1n ameebic dysentery, one 1t has m common
with other serious abdommnal diseases, notably carcinoma, 13 the
alternation of dirrheea and constipation  Intense abdommal symp-
toms, such as excruciating paun, colic and tenesmus, which characterize
b:x_cl\la‘ry' disease, are generally absent There 13 usually consder-

: uld

m-
. to
vacillary dysentery, tenesmus 13 rare and was noted only 1 7 out of the

suthor's 535 cases.
Feter, as a rule, 13 not  feature of the amcebic, as 1t 13 of the bacillary
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form of dysentery, except in the presence of some complication such
as hepatitis.  Exceptional cases with hectic fever have, 1t is true, been
observed from tune to tune, but these are probably due to septic
absorption from the extensive intestinal uleeration.

The author has records of mild pyrexia assocated with intes-
tinal amebiasis i 10 per cent of lhis cases (1929), Pyrexia is
naturally rare but can eust without any involvement of the liver.
Occasionally the pyrexta may resemble a malanal attack, and when
assocrated with ngors 18 probably an nstance of penodic 1nvasion of the
Iver by ameebe derived from the bowel.  (See under Amaebic hepatitis )

treatment 13 pecubiarly stnking

The author has deseribed one caso of ** ameebie fever ™ with hectic
fever, persisting for sixteen days and of a remttent type whichm its
chmcal features resembled typhod

A seaman on armnval from Sierra Leone (July, 1940) had been 1ll with
remuttent pyrexia (10£° F.), headache, bone-pams and signs of toxema.
Meteorism was prominent , lattetly, slight diarrheea had been noted. On one
oceasion some blood and mucus were seen, but no ameba were found. Sig-
modoscopy revealed extensive wlceration, and In scrape preparations
E histolytica were Response to was dramatic

It must Lo remembered that acute ca<es m the Chicago eprdemtc
of 1983 presented rather unusual features, Many had an acute onset,
> ) e VoDl Ly 4n

ruakh o damvos a3

Iiver abscess
The stools 1n ameebie dysentery are more copious than those off the
T - N ™ - fewer
more
k and
reaked
When
3, they
ous to
Tt mmew tha seamasbanea nf thaca annaarances, but the

tery a doughy,

[P . appears to be
sound. .

In acute smeebic dysentery emaciafion occurs to a certain degree.

In 43 out of 150 cases studied Ly the author (1929), the loss
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of weight recordéd was from fourtcen to twenty-erght pound- i & year,
and the greatest loss was of forty-two in three months. On the other
hand, chronte intestmal ameebrasis interferes #o Lttle with nutrtion
that the body-weight 15 usually well preserved, and there are records
of threa cases in which 4 great mcrease of weight occurred. Intestmal
amebiasis is thus not incompatible with obesity.

Pain.—In intestinal almmbiuu subjective pam s, as & r&k. l‘ocalxz‘ed
. {E PR T (N

AU PEHUIALIUL UL LAl UZZAU 1188 oeeastonally been reported (p. 164}
Moreover, experfence shows that an appendicitis of septic origm may
co-exast with intestinal ameebrasis (in the anthor's series (1941) m
5+4 per cent.)

L3

DR TR UV R S ’

border of the right rectus muscle, 1t may suggest cholecystitis  On
the other hand, there is & group of cases where colen pain 13 referred
to the lumbar region, suggesting a misdiagnosis of pyeliis or renal
calculus

Bowel symptoms.—Iu 114 out of 150 cases 1n the anthor's series
(1929) chronic and pawless diarthcea was obyious without blood and
mucus 1n the stool. On the otber hand, the anomalous fact emerges
that ameebic dysentery 13 compatible with constipation, Records of
not less than eleven such cases have been obtamed, and t has been

shown that the cure for the constipation 1n these cases lay i the eure
of the amebic infection.

Whatnlanmn Tt domnn oom Lo = 4 o3 1 -

persistent that the disease may simulate chronié pancreatibis, chrome
intestinal obstruction, of, indeed, sprue.
n
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form of dysentery, except m the presenco of some complication such
as hepatitts.  Exceptional cases with heetic feser have, 1t 1s true, been
observed from time to tune, but these are probably due to septic
absorption from the extensive intestinal uleeration.

The author has records of mid pyrexia associated with intes-
tinal amabiasis m 10 per cent. of s cases (1929). Pyrexia is
naturally rare but ean exwst without any involvement of the liver.
Occasionally the pyrexia may resemble a malarial attack, and when
assoeiated with ngors 1s probably an instance of periodic invasion of the
k\ er by amabe dent ed from the bo\\'eLl. {See under Amcbic hepatitis )

AT i 3 el etk i oo -

treatment 15 peculiarly strihing,

The author has described one case of “ amebic fever ™ with hectic
fever, persisting for sixteen days and of a remmttent type whichin 1ts
chnteal features resembled typhod

A scaman on amnval from Sierra Leone (July, 1040} bad been il with
remittent pyrexia (104° F), headache, bone-pains and smgns of toxamia
Meteonsm was promanent ; latterly, shight diarrhaea had been noted. On one
oceasion some blood and mucus were seen, but no ameb® were found  Sig-
moidoscopy revealed extensive ulceration, and in scrape preparations
E i were Response to was dramatic.

Tt must be remembered that acute cases in the Chicago epidemic
of 1983 presented rather unusual features. Many had an acute onset,

R Fa v P S Ry

Anmean ac

total mortality rate was 7 per cent., and 3.9 per cent. developed

Liver abscess
The stools 1 amebic dysentery are more coprous than those of the
baeillary form, are nearly always feculent, and are usually much fewer
m number, seldom exceeding twelve 1n the twenty-four hours; more
usually they number three or four They contain much dark and
altered blood and have an offepstve edour. Usually blood-strﬁhked
el b ca i e en

us, they
sarous to
but the

. doughy,
s to be

sound. B .
In scute amebic dysentery emaciation occurs to a certain degree

In 43 out of 150 cases studted by the author (1929), the loss
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Chinese, primanly regarded as epithelioma of the anus, for wluch

colostomy had been performed before the discovery of E. slolitica

cysts  The ingumal glands were enlarged and hard Response to
emetine 1njections and quinoxy] retention enernata was immediate

R * —These uleers, which

. and excavated, with

1cal charactenstics a

1 be ascertaned by

. ind they yeld most

sabsfacfonly to emetine bismuth 1dide treatment The author has

seen two such cases, both mn ex-soldiers In the first, smeebiasis was

contracted 1 France 1n 1917 and urgent gymptoms noted 20 years
later,, the second was contracted in India and had lasted 10 years

Fulminating ameebic dysentery —These cases ararare  Massive

destruetion of the mtesttnal mucosa, such as occurs mm artifienally

infected kttens, may take place n man, when the patient succumbs

to secondary Baerllis colt septicmmia

o Ahpacred -

together with the most extensive ulceration of the whole of the large mtestine,
and massive mfection of the blood stream with Baerdfus cols

Cowprications AND SEQUELT or Anasic DyseNTERY

Acci tications melude perf ot an amaebie aleer
{usaally m the region of the tecum) and consequent general pentotis
This 18 nearly always fatal The author has had expenence of four
such cases |
Hemarrhie from o perforated artery 1n the bass of an ulker 15
PN bt PR -

anathor wazarhuls

Stnicture of the rectum does not cammonly vesult (see p 18}
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Dyspepsia.—Acwnto dyspepsia, wluieh must be recoguzed as a
feature of ambiasis, may be the result of flatulenco or may represent
areflex pam 1' rom the bowel. There 13 also the possibility that intestinal
b bo mustahen for duodenal nlcer Tlns is a condition
which mrely nmou Lut oue case was 8o remarkable that o few details
must be gven,
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history of amabic dysentery of two years' duration. E Mistolyfica m the
active state were present 1 the faeces and were also demoustrated 1 scrapings
from the rectum After treatment with emetine-bismuthous sodide, he
recosered.  Four years afterwards he wasre-admtted with a palpable tumour
1n the left ihac foass, which vaned in mze from day to day — Barium enema
showed & long filling defect (3} 10 4 in) situated in the descending colon
immediately distal to the splenic flexure, At operation a large inflammatory
mass (penicolic abscess) %03 found nvolving the splenic angle and deacending
colon and extending bachwards to the vertebral colamn  Remosal of the
mass was unjustifisble and, mn fact, imposuible, and a lateral anastomosis
was performed between the transverse and sigmmd colons  Recovery was
uneventful (Plate VIII, p, 155)

Hoemorrhoids.~External piles are a very frequent accompamment
of intestmal amahiasis  Almost every case of long standung shows

somewhat purple cclour :

Spasticity of the sigmold colon.—Spasm of the large bowel
oceurs 1 amcebio dysentery, especially in longstanding cases, and
those mn which periodical conshipation 13 a feature  Spasmodio

dominate o er other symptoms and be a: bl

may g
by abdommnsl palpation

Ameebic of the appendi Amebie disease of the
appendix 19 by no means common, though chronte inflammatory
appenditihis 85 & reguel to mtestmal amobians 13 not wnnsual  In
the author's semes of seventy-three cases of appendicitis from the
tropies coming to operation, hiteen had a defimite previeus lustory of
intestinal ameebtasis , mneteen of bacillary dysentery , two of sprue
W E Musgrave (1910) reported three deaths from perforative ulceration
of the appendix wn mtestinal ameebiasis.  Usually the causative
orgamsta 18 & streptococeus, or B coli, which may be associated with
ameehie mvasion of the bowel

. E P Jogan (1820) gave a detailed description of such & cas studied both

numerous were d

on section
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Sprue is a disease which appears to have some connection with
ameebasis  Not only 13 & double infection of sprus and amebic
dysentery comparatively common, but also the former frequently
supervenes upon the latter. In B2 per cent. of sprue cases it 13 possible
to obtan & past history of intestinal ameebiaxs (see p, 838)

Cachexia.—There exists an all-defined class of case in which a
condition of chrome 1ll-health exists without any outstanding obvious
signs or symptoms These cases are best termed ** amoebic eachexis,”
and 1ncreased ‘e‘(perience of ﬂfﬂa‘blasls ir;dlcates that they are more
B o S Ll TN

o ann wmnnedy af foa

CAPSCILY 14 HUNLEU, LU LAUBUY 13 &3 IULLL 51 pALats Ul i Mtgrcse
From physical examination there 13 hitle diagnostic guide, but th
stools may be found to eontmn F. histolylica cysts, Improvement in
the general condition of the patient and Ins appearance after eradica-
tion of the infection 13 stuiking.

The most pronounced in the author's senies oceurred m a man of forty-
six years of age, seen in 1931 The mam symptoms Were eachexia and

The fmces were found to be heawily infected with X hustotytics ¢ysis. o
remarkable change from his sallow, earthy complevion to that of health
took place after a course of anti-amabic treatment

Prolapse of the rectumn.—Rectal prolapse 13 brought on by
continual straining at stool, 1t may be the only outstanding sign of
the disease, and becornes rednced when the patient is ¢ured of lus
amehie infection -

1

feces revealed a massive infection with £ Aistolytica, precystic forms, auul
cysts  After adequate treatment the prolapse receded and the piles disap-
peared  He has smce been m good health

N - AV 44 B Al tain atbenh ma anmnlata ar

1n the Hospital for Tropical Discases, London, one ease occuered of un-
donbted amesbic ongin, which was successfully operated wpon by Mr_C. N.
Morgan, and I am mdebted to my colleague, Dr Carmuchael Low, for Ius
permussion to refer to this case, The Fatient was admtted m 1930 with &
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Cicatrization and strcture of the colon or rectum.—Contrary to asser-
tions, stricture of the bowel due to ammbic ulceration 13 extremely
rare  One case with pericohitis, which was relieved by colostomy,
has already been referred to (p 166, but this 15 the only authentic
nstance which has come under the author’s notice, while Sir L. Rogers,
who has examined over five thousand specimens 1 the Caleutta
Museum, has recorded that he has never seen a genuine stricture.
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Neurasthienia,—C F Craiy (1929) has made a study of “Iatent "
ameebic infection, the symptoms of which are confined chiefly to the
digestne and nervous systems, and he deseribed certam definite
nearastheme mamfestations, That the fornt foand commonly in the
tropics or * tropical neurasthema ™ is frequently associated with
chronie amabiass, nobody with a prolonged elinical experience can

eny
Other sequele—Chrome disenses of the intestinal tract which
seem especially apt to follow in the wake of intestinal smebissis

but that they may leptimately be regorded as legacies of amebic
infection  He has been under this impression for many years, and on
a ‘{elerencf to the records at the Hospital for Tropical Diseases the

ameshic and three had a istory of baaillary dysentery.

On the other hand, there are singularly few records of gastric uleer
m ol dysenteric patrents. Qut of twelve proven cases, two had had
ntestinal ameebiasis and three bdeillary dysentery.

There were iwelve records of post-dysentenc dyspepsia, of which
s1¢ oeenrred subsequent to smeebic dysentery* ‘eme of them had
achyha gastrica, the other hypochlorhydna.

In seventeen cases of diverticulitis which were investigated no

tion with previous b was forthcommng.

Carcinonta —J G Willmore* hias shown that carcinomatous changes
may take place m longstandmny ameebie uleers, and he has traced the
history of mne mnstances of malignant disease of the colon deselopmg
m amaeebic patrents. In ono he observed an amebic ulcer, and was
able to recover E Msfolytica m scrapings, but on re-examination srx
weeks after, & malignant gronth was found at the same situation

The author has also encountered two cases of earcinoma of the rectum
m tion with te mtestinal il It has been a
common experience to find a carcmoma of the rectum or sigmoid colon
1n elderly patrents suspected of dysentery.

A C Reed and H. H. Anderson (1936) investigated four cases of
chrome ameebiasis 1 which carcinoma of the colon followed and
accompamed the ameebie imfection. They concluded that ameebic
Jestons may produce carcnomatous changes m two ways—by chrome
jrritation and by the production of benign adenomata which later
become mahgnant. In three the new growth was situated in the
sgmord and m one n the czcum.

* Persona? communication




e Enmmmbn hlsrolyﬂca Some
re mood-corpusctes, Acfeuly, 2TCOL- Loy don
Crystarg ang lntegrated inrestinal ephhellum.



CHAPIER XII
AMGEBIASIS (continued) : DIAGNOSIS OF AMEBIC
DYSENTERY

Microscopic examination of faxces.—To render the diagnosis of
intestinal ameebiasis absolutely certain, it is necessary to demonstrate
the Entamaba Islolytica free or encysted It must not be thought,
however, that & single microscopical examination will suffice; g0 vaned
and almost bewldering are the morphological phases of this parasite,
that the examination should be performed by one who has long made
lumeelt famihar withat. For not only have the varying appearances
of the ameeba to be idered, but also its d from other
Fab shon en

[AIEOON YO SV YO NSO A o smbanting and feam

are found i the fcal contents during the chronic stage, and are
never encountered in s blood-and-mucus stool.

Moreaver, the varous stages of F. hustolytica found in the stools
may afford valuable diagnostic data. For instance, the carrier of
L. histolytica passes normal stools contaimng cysts but no active
ameebe  If purged, he probably passes amebe, very rarely large,
tissue-invading forms contmnmg red blood-corpuscles. In the acute
stage, however, nearly all amcebz are of the tissuc-mvading type.
In lhver abscess, the ammbe m the pus are tissue-invading forms;
cysts or precystic ameebe are never produced. On the other hand, it
18 exceptional to find tissne-invading forms in chronic amcebio dysentery

Di i d with the disgnosis of amaebic
dysentery must be emphasized. The portion of the stool most hikely
1o reveal orgamstos 13 one which contans mucas streaked with blood,

. I B b - " most

buted
them
*times
bowel
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surface when exammation has proved negative In those patients
with secondary ameebians, such as hiver abscess, the freces may contamn
10 evidence of ameebic infection.

the chrome stage it 1s often difficult to find cysts. For some
reason, they may appear In large numbers once, then disappear even
when conditions appear f{avourable; it is, therefore, necessary to

PENMB
Hig. 22 —Diagram showing diffierentlation of E Austolytica from tissue cells,

Left, macropbagy

115 wnd pras cells y exudate of bacilary dysentery, with jagestod rod
Right, S e proyals n smb

dymatery stool.

examine specumens on S1X or more consecative days before establishung
a negative diagnosis. Under theso circumstances 1t 18 mors hkely that
ameeba and cysts will bo found if the patient 13 freely purged with a
sahine. Castor aif and oily medicaments must be avoided, for the drop-
lets 50 produced render 1t 1mpossible to examine the stools with any
degree of accuracy E. Rerchenow (1926), however, who made daily
observations on hus own exereta for sx months, found, by counting tho
cysts, that they dunimished 1n numbers after a salme putge. P, Ravaut
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result, from cytolysis of evanophsl celly or may be an excretory product of
1he ameba

We may conclude that Charcot Leyden crystals are not nicewsanly diag.
nostic of amehic dyscntery, but may constitute s useful mdieation.

‘The idoscope as an aid to ~Lesions of amaebie
dysentery oceur 1 the rectum and the siginoid m over 80 per eent. of
the cases of this disease and extend down to the iternal sphineter
As seen m the lning subject, these lesions aro quite distinctive,
but differ eonsiderably m appearance from the grosser lesions sevn i
patholugical specimens. After death, the more superficial and die-

rauz
Fig. 23 —Chronc ameble dysentery . faces preparation showlng fwo cysts
of Entametba hastolyiica and oné of Entamaba cols (unshaled)

tmctive details disappear and many of the delieats tints whick
charactenze the living uleers are lost  Moreover, some lesions are so

wmote dumeters 1t 15 not possible to diagnose overy case'of mtestmal
amoebiasss by mesns of the mgmoidoscope, because m a certamn
proportion lesions are confined to the ewcum and ascending colon, far
‘beyond visible range.

Not only can the character of ameebic lesions be recogmized by
sigmoidoseopy, but ameeba may be demonstrated n scrapmgs taken
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of mereunc cyanide which, they state, inervases ther numbers.

1t is hardly necessary to emphasire that, for i
diagnosis, the frees must be fresh, especially in the acnte stages, for
ameebe degenerate and die rapidly outside the body, usuilly within
two hours  The cysts, on the other hand, being designed by nature
for external hie outside the body, remain alive and recognizable in the
stools for d. for several k: der ordinar; duti
I{ a few drops t;f] formalia bo added, the cysts in the fieces will retain

most indefinite),

Whero cysts are scanty, repeated examinations increase the chances
of detection; thus D L. Mackinnon recorded that after six examina-
tions the percentage of postive findmgs 1s increased eightfold. In
1,680 feces exammned on one occasion only the percentage of positrve
findings was 4.3, Lut after six examunations it increased to 816.

W. M, James (1927), working with fresh material, and with permanent
preparations, has been led to believe that in tramned hands positive
results ean be expected at the first examination in 75 per cent. of cases,
but at a second the percentage is increased to 90. Should a third.

not disclose a Pistolytica infection, positive results need
not be expected.

At the Hospital for Tropical Diseases, London, the three-stool
exammation test 18 adopted ns a routine. It has proved to be the

" * T ' ™' " an occasional caso
eries of 535 proven
itolytica were found

. ystie forms, in 257,
and E Rustolyfrca 1n scrapings from rectal uleers, but not in faces, in 26.

Techmque of mcroscopical examination—This subject is fully dealt
with m the Appendix (p 551). It 1s only necessary to emphasize
that the stools should be as fresh as possible, and when they contamn
blood and mucus & portion of this should be selected for microscopical
examunation. A warm stage is not necessary if the stools are freshly

passed and are hept at body temperature mn & warm room. As N, g

and G Krolunitsh (1916) advocated intravenous injection of 14 cgm

J. G. Thomson and A. Robertson (1921), who paid sttention to the presence
of Charcot-Leyden crystals in ameebic dysentery stools, found them in 35 per
cent of proven cases of intestmal amebians” They are most common in
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by the actumulation of inflammatory tissue at the base, so that 1t
projects above the uleer margn and presents itsell as a greyish-whate
covenng, known a3 the * white-cap,” over the centre of the ulcer.
This ‘W}ulo-cnp b swal‘sbed Y, ‘and the :me base of the ulcer 13
PSS S s SO I T lew e oottt

glass shide and covered with a few Hmps of physiological salne
solution, but 1 the anthor's expenence this method usually produces
too much bleeding to be of any practical value

Subacute stage.—Here the bowel presents the same rugged folded
appearance, but much blood-stamned mucus 13 usually present m the
- e © g form of the munute yellow
ribed, and varous stages may
pically developed ulcer Very

membrane with hemorrhagie

the mucosa may be present, or defimte deep ulcerations may be viaible,
with undernuned edges, Lemorrhagic margms, and yellowsh or grey-
coloured bases, (Plate V, D, facing p. 78)

Solttary rectal amabic ulcer —On rare cccasions a large ulcer, 1-2 cm
m diameter, 18 seen Inside the anal margm, snd may give nse to
considerable pam and bleeding The author has encountered casés
which were suspected of bewng malgnant m engm, but which on
scraping proved to be due to the E hustolyfica It 1s amportant, therr-
fore, that any ulcer of the bowel i a patient coming from an endemic
2ono of the disease, should be examined from this viewpomt  (Plate
V. C, faemg p 78)

A caso of indurated uleer of the rectunt, which on dygital exammation
gave the impression of mabgnancy, occutred in the author's practice
B huatalytica were detonsteated in aéraping from en ulers 9 o, from the
anus, and other lesions were subsequently found at a higher level an the
rectum and mgmod  The patient had, spparently, been ongmally infected
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from lesions by a special spoon {see p. 10). The edge must not be so
sharp as to destroy tho lesions and causo hemorrhage, nor yet too
blunt to remove sufficient tissuo for examination, Difficulty may be
expenenced i transfernng the small amount of materal from the
hollow of the spoon; & porcupine quill forms the best instrument for
this purposs. The matenal thus obtained is suspended in salne,
covered with a shp, and examined without delay. = Sometimes it is
difficult to obtain sufficient material in the hollow of the spoon, and
1513 then better to serape the exudate into the sigmoidoscope. The
author's gtatistics are based upon 535 cases of amaebic dysentery
defimitely diagnosed in the years 1920-89. Of these, 500 were diag-
nosed by mucroscopical pxamination of the fmces; sgmoidoscopie
exammations were made in 258 and lesions demonstrated n 234,
In 77 E. hustolytiea was found m serapings; n 24 (98 per cent)
the mucos<a appeared normal  The author has also shown that cysts
of E hustolytica are usually more numerous, and therefore more easily
detected, 1n the fzces which are adherent to the mucosa and removed
through the sigmoidoscope.

Acute stage.—The distinctive characteristics of ameebic lesions, as
compared with those of bacllary infection are their superficiality,
the comparative painlessness with which the exarmination can be carried
out, and the laxity and elasticity of the mucous membrane. The
ulcers are scattered so that the intervening mucous membrane remains
normal. Individual uleers are small—only a few mllimetres in diameter
—and never, mn the author's experience, resemblo the large, under-
mined, oval-shaped ulcers so often encountered post_mortem. In

The earhest amabic lesions in the rectum consist of small yellow
elevations with a lgypermmxc margm, which mark the site of future

ulcers. In association with t13999 evati , fully d ped amfebLic

amebiasis.  When serapings are made from the hemorrhagte surface,
ameb® may -sometimes be demonstrated. This surface infection
bles the mtense cond: produced in exp tal basis in
kittens. 'These lesions usually extend down the rectum to the
internal sphuncter and ocessionally to the anal margin.
In Amenca W C. Boeck and W. D, Smith, G. 8.-Gant, and It A
Buie have devoted attention to amcebc lestons as seen by the sigmoido-
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Complemenl ﬁxntmn and o(her serological tests.—C. F:
ey 1 cbranann tha walen of thig oot

Craig has now yublxﬂhed the xesults obtamed m 1,000 cases, m wlnch
the findings were checked by an examunation of the frces for B
Iustolyhea ; 17.5 per cent gave a postive result and 82 § per cent a
negative one Of the 175 persons gmving a positive reaction, E.
Hastolytrica was found i the feces of 157, or 89.7 per cent. On the
other hand E. hstolyfrca was found ‘t_he feeces of 1.4 per cent, ?f ‘Lhe

RN R EP R e S

returned n 82 per cent anrl zeports Tuded to agrea w167 per et

It 13 evident that 4

antigen 15 necessary hefore thia test can be teled upon,
In studymg precipiing 1 cats walestod with E Tosolytce, B M.

Wananaw g 1601 pranasnd $nat ants

— ‘ v .. o

- '
were obtamed,

Infradermal tests.—As a1ds to diagnoss attempts have been made
to elaborate an intradermal test, such as that of L, Scalas (1923).
The test materal -« ~ » 2¥- v y +7° ’ 1
fragments of the ' : e
amebic dysentery PR ' "
eubating for a v .ot ' .
and fimally decolo .
the mjection of 025 c¢ mtradermally was followed 1 an hour by
swelling and redness sccompanied by itching and a sense of heat.
These signs disappeared 1n one to thres days As the results were
somewhat indefimite, 1t 13 essential that these expenments should be
repeated, using & test mateial contamng a Ingher concentration of
amrebie substance, possibly from cultures’

n this viseus, but sumilar appearances are seen i form:

s of dysentery
and cohtis unconnected with & Ristolytaca.
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in France in 1917, and 1t had taken twenty years for symptoms of rectal
bleeding to develop. Thia large indurated uloer granulated up within seven
daya from the of tine-bismuth-iodid and
three weeks later had emthelialized ; within a month no traces of the former
ulcer could be seen . A second case—an Indian infection of ten years® duration
—mnassubsequently recogmzed,

of the disease for a period as long as five, six, or even seven
years. It 1s, therefore, important that some distinetive appearances
of the bowel surface should be recogmzable. Losions in these latent
caseg often take the form of emall yellow papales, or the whole surface
of the rectum may be studded with microscopic depressions or pits (s
pock-marhed app which rep healed ul but may
be diffienlt to detect .

Carner stale.~Interest especially centres in lesions which can be
seen m those who are carners or * cyst-passers ™ of the amweba, that
1 to say, persons who, although showing no symptoms or signs of
dysentery, yet continue to pass cysts of E. Justolyhca m their fzces
By sigmoidoscopy the bowel usually appears normal, but sometimes
granular patches or small scattered hemorrhages alone mdicate the
site of minute amabic uleers

Tl a Anldngat T tog nmasn pamang

Within twelve days from the of the
tion has already taken place, and in & short fume 1t becomes difficult to
recognize the site of the former ulcers In a healed bowel active signs of
amabic mfection are absent, thongh small depressions or pts stud the
mucosa and remam isible for years

The blood count as an aid to diagnosis.—In acute cases of
Pirain e ¥h

avawnma mad.aall snsnd wamas hetwoon fanr and

thor,

aneng

suspicions of & possible Iiver abscess. The a
R -chat 4 Sl Tl e S

- ’

'

esent  Tn chromic cases, however, there 15 no lencogytosis, but a
relative decrease of the polymorphonuclears to 57 per cent and s shght
increase of the Iymphocytes to 84 per cent. 4s a Woxkir']g rule, the
Jeueocyte count 15 lugher m intestnal ameebiasts than in bacilary

dysentery. -
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and striking ** cone-like ™ deformity of the ileo-ciecal valve, as well as
a deformty of the lower end of the czcum

G- Mather Cordiner* reports on radiographs of more than 150 cases
of proven amebiasis by the opaque enema. In only two has he
observed deformity of the emcum with mcompetence of the ileo-
ewcal valve comparable to that desenbed by J C Bell In one case
this deformty was proved to be mnconstant In non-ameebic cases
s1x wera smilar  In s opinion 1t 18 possible to assume the existence
of cohtis, but not the xpeclﬁc nature of the lesion.
of wtestmal b iros ,
ulcerative colitis, bac.\llary dysentery, mucous cohm intestinal
bilharziasis, polypos:s, and other forms of mtestinal disease 13 fully
dealt with i the sections wluch treat of these conditions (Fig 24)

* Private communication

ru
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g u-8

Fig, 24—Diagram Illus(uimg diagnostic polnts In the clinical dlagnosis
mabic dyseatery,
The arrows mark the poution of “55., tenderaces on pnlplum. ¥, smacebis foeal poiat,
o
213, sometimes, 1n chrondo aloera dyeentery; IU
e e o Slone or 1 sasscation .xmu? Fite gmna T w.p AT AR
Y Coues contunon ik guir or beaviiy-outimed portious
il e ares of ametlo iniru onThich Svi bo Sicted o docp pelputinn
sirgree o fofiistion aro found vt T aod I o diveent wnd 3210 ta
o € deE iR iohewciadl pihassicam and ‘tabercalosks of the
T s * valve,
ym the
3 same
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emetme fter bemg sub]ected to its action Thus A Ha]:mnm (1930)
Fom dmnbad am

innenacad vagctanna hy amrahm an exls

Emetme in tablet form by the mouth hsm proved useless as 1t pro-
vokes emesis

Method of administration —There has been much discussion on
n A v, E7 S SR R

. . ‘o,
tissue, are much better tolerated and much less pamnful ~ When
emetine 18 mjected into the ruscular tissues every care must be taken
to elmmate any source of focal sepsis first, or a fixation abscess may
accur at the mte of the mjection The author had an alerming
expenence of this, when, m one of lns recent cases, » large gluteal
staphylococeal abscess formed at the site of mjection, & metastass from
a sephic prostatic abscess

Tntravenous mjection does not find many advoeates at the present
tume Tho drug 18 much too toxic, and 13 especaally hikely to act upon
the heart

Tt 15 generally agreed that_emetme 15 the most useful drug mn the
early stages of hepatic ameebiasis, m tlus condition subentaneous
and mtramuseular myections are followed by the best results

O am b yin TAL by~ pab mm AL = A e hen 11 gl 1ana

x 1"
exereise
The action of emetme on L‘ luslolylun m the scools 18 very rapnd
To 1093 ehmabew o

ameebe had disappeared -

The action of emetine has heen stadied by W M Jumes (1913) Ho
duseovered that changes 1 the cytoplaun of the amcehe mn the feces
ceer aiter an xmhal dose of onesieth of & gram of emetive , after

- over 12 stone (76 2
. '

. H * 7 for the hrst three

2 be continved  To
children of aight’ years of age, half ram should be admunstered
and to still younger ones, one-ixth  (According to A ¢ Reed the



CHAPTER XIIT

AMGBIASIS {continued) : THE TREATMENT OF
AMCEBIC DYSENTERY

Tne treatment of mntestinal ameebiawis is o problem to which much
L L L Lt Tanwn haon

restoration of damaged tissues,

If 1t is permusmble to erystallize the results of expenence in an
epigrammatic statement, it may be said that the more acute the
attack of amcebiasis and the more strihing the symptoms, the more
dramatic the cure and the more permanent the results.

Ipecacuanha.—Ipecacuanha 13 the powdered root of a rubiaceous

- -, T e Meian . '

and M. U Macan susveaws s o
but. their observations were largely forgotten in subsequent decades
The 1pecacuanha root contains at least four alkaloids, of which the
most 1mportant are emetme, cephaélin, psychotrn, and methyl
psychotrn. The two towic substances are emetine and cephagln,
which may cause gastro-intestinal symptoms, nausea, yomiting, sod
diarrheea, but which are specific for £ Austolytrca.
Emetine. Hislory.—Emetine was solated from pecacuanha by Pelletier
- Coeelsnang

3
4

y
dand E H, Wagener,
1n & dilutron of one 1n
& MUY, DY Ui mvois we g + last observer found
that the drug acts best 1n an alhaline medrm

. 1 ALY aab e wmathyl
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three months' treatment with mwassage and electricity, muscular function was
once more fully restorcd

W. A. Young and G. R Tudhope (1926), from their experimental
work, consider that the action of emetine 15 concentrated upon the
muscle-fibres rather than upon rerve-endings

The effect of emetmo upon the cardine musele 18 & subject Which
has attracted the attention of pharmacologists, and to which too Litle
attention has been paid by the practitioner 1n the tropics. R N Chopra
and B Sen found that the systolic blood-pressure falls to 90 and 100
mm _alter emetine therapy, and tachycardia of smus ongn—even
auncular_fibnllation—resuits ~ Lethal and sub-lethal doses cause
severe mjury to the myocardum m rabbits, but some time elapses
before the merphological changes becowe apparent; when given m
large doses the heart-beats are slowed, weakened, and fade away.
Aurcular fibrillation may precede heart falure, while with mereasing
doses, respiratory paralysis may be produced.

When giving emetme in pregnancy and after partuntion, 1t should
be remembered that it has sn effect upon the uterus, as has been
demonstrated by D Epsten m cats

In mmor degrees of emetine mntoxication the patient complang of
weakness of the call muscles, often associafed with numbness and
paresthena of the soles  Very commonly after a courss of emetine-
bismuth-iod:de stiffness persists m the legs for a considerable pertod.

m"l'he author has notes of four cases of emetwe wtoxication wn which the
B smen 0 g AR b g s b mmmmn qageebe Mho Sock aney bod

other cases extreme weakness of the muscles was the cardinal feature, with
loes of reflexes In one man of fifty thee who had recerved 16 grams of
emetims bismuthodide, both arms and legs wers sffected Ta 1920 the
author eaw a man of forty four who had parems of both legs with loss of
deep reflexes, atrophic slan and brittleness of nals following upon emetme
mpections which had been given continuously over a period of $wo months

Althongh emetine 13 the most efficacious drug n the acnte stage, yet
the author contends that only rarely does 1t entirely ehmumnate the
mfection, so that an after-course of emetme-bismuth-10dide 13 necessary

The widely-practised procedure of periodic mnjection of emetine 13,
n the author’s experence, to be deprecated, as 1t merely tends to
render E Mastolyhica emetme-resistant. These chimeal observations
recerve support from the laboratory esperiments of H Bonnin and R.
Aretas (1939) who, by exposing E' Juslolytica m eultures to mereasing
concentrations of emetms, found 1t was possible to produce strams
resustant to this drag

Emetine bumuthous wdide (Emetunee et bismuths rodidum, B.P., 1932)
(FiBI)—The combmed jodide of emetmne and hismuth 13 prepared
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total amount of emetine 1n one course should not exceed 0.01 gramme
per kilo body-weight.)

In addition to emetine 1njections, Rogers onginally advocated the admins-
tration of §- to I-grain doses of emetine by the mouth, presumably given m
keratin-coated capsules, or tho combination of emetmo injections with
powdered 1pecacuanha, 20-30 grains The object of this mass attack 1s to
destroy E. Austolytica while still in the active and vulnerable stage, N

Emetine by enema.—Attempts have been made by the author to introduce
emetine directly into the bowel. This causes a consderable amount of pain
and 18 by no means successful, Even when given 1n a dilution of 1 = 1,000
(4 grans 1n 10 ounces of normal saline) violent spasms were produced, and
parasitic relapse with blood and mucus in the stools ensued,

Results.—Expenence has shown that, though the immediate
therapeutic effects _of emetine are most s(nlun" thls drug alone does

~ 1008 golely
ut has no

In eighty-seven cases investigated by the author in London, 1920-2,
more than half (forty-eight) had sustained a relapse  These patients
contracted their nfection during war service and gave a suhsequent
lustory of relapses over a penod of four to six years, All had received
prolonged treatment with emetme injections, two having been given as
much a9 70 grmns cunsecuuvely, and one as much as 120 grams, the

amb M anngiet af asthania

therapy of mental dej k and loss of sense
of taste for food and tobacco; a fall of blood-pressure of 10 mm. or
more of mercury can usuaily bo registered. In extreme cases paresis of
the lo«s, mth toe- or foot-drop, luss of knee-jerks and some degree of
have been
Occasxoual]y emetne may attack one parhicular group of muscles,
early muscular atrophy.
This 15 probably & true myositis, emce the nlmphy is preceded by
myotatic irntability and muscular pams.
Tn June, 1920, the anthor was consulted by a doctor who was very sensitive
to emetme He four years from recurrent attacks of ameebo
- e

lnt nma e amak aasneunn ha natad
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(eg, 19 or 20 graws) are jn}st 8s efficacious  Results Bre equally
Pl I e o

: ’
the druy It may then be taken with s small quantity of tea or water;
a sedative, incl. oprs, 10 m , chloretone 10 ge , or lamnal, 1 gr , should
be admmstered half an hout previously ~ The pillows should be
removed, and the patient should be lad flat on s back and warned
to remaw perfectiy quiet. Any saliva which has accumufated 1 the
mouth should be expectorated. Vomitng may occur wamediately

tolerance to further EB1

Successiul EB I treatment 18 followed by a diarrheea m which the
stools assume a dark brown or blackish coloration

AIl authorities who have wntten on this subject are agreed that,
although remarkable recovenes take place by the proper use of EB T,
yet i g large series of cases & certain proportion prove refractory ,
and there appears to be no object m persisting with this drog when
onee relapses have become established,

1In 5 series of 134 cases the author has recorded ten relapses within & penod
of &% weeks from the commencement of treatment, with & return of
symploms snd the demonstration of amoeba s the stosls  Three patients
relapeed after 83 many as nne separate courses of EB 1 an which 30 graws
or more had been given, and there are tensons for belleving that a stram of
emetine-resistant amabz had been produced

T RY 13 nob an affaat e o mosck madacss = 482 .

‘Irestment with K 18 1 1s a great advancs upon the ‘onginal ‘emetins
method, and some expeniences can be quoted, of whueh the followang 13
an exarnplo

=

2§ I Luelapeutio doses has no etfect upon any other apecies of ameba
which Tarantizes man, excrpt folamaba butsehlhs (3o p 534), nor has it an
action upon other intestinal protozoa It 18 more toxia to monkeys than 1t
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by prcepitation from a solution of emetine hydrochloride Ly the
addition of a solution of potassinm-bismuth jvdsde. 1t confains not
lvs2 than 25 per cent. and not mora than 28 per went. of emetm

{CasH,,O, Ny} and not more than 18 per eent. of bismuth.
This drug was mtroduced for the treatment of chrome intestinal
ameebiasis by A. G. Dumez in 1913, and its effects were first tested
WU NI and Tl O T o and 0 Nakpll in dha fallawine

o man e

. P o P N TR XY

It 13 sometrmes put up 1n pills coated with heratm, but experience has
frequently shown that they are apt to be passed unabsorbed in the
stools,  Probably salol-coated pills are more readily absorbed (D G.
Lalbe and S Shepheard)

In treating patients with E.B.L, 1t is necessary, to give the drug
fall effect, that the patienf should be confined stnctly to bed In
subacute and acute cases thig 13 usnally not difficult, but patients who
are chrome carniers without definite eymptoms may object.  Unless rest
is enforced, however, vomiting will almost certamnly occur, and there

may be which almost jably follows L.BL, and the
danger of heart trouble

i ttronbe_ . [ s s teesedon

the

Jlace

a9 the compound 13 spread over the surface of the utestines

Intensive E.B I treatment may be trying to the patient, for 1t 13
- . D ERRE

(RYSTONC)  DULSEYUENL EAPCLIENCs N8Y bauwL Luat 1v 1) oy atees g
to diet the patient so strietly (See the diet sheet, p. 189)
The best method 15 to give a prehmunary aperent cnnsxstmgﬂf

* It appears that a case of dysentery was treated by Tull Walsh n India with the
double 10quda of emetine snd mervury a3 long ugo a3 1631, with preparations which wero
advocated by Warden



AMEBIASIS 187

with jodme {7-iodmne-8-osyquinoline-5-sulphorie acid). It
contains 28 per cent. of jodmewith sodium bicarbonate, and 13 a yellow
powder exhibated i the form both of plls and of retention enemata
At first 1ts use in dysentery was a pure experient, but it now appears
that 1t exerts a speeific action upon the E hustolytica, as shown in enlture
tests V. Nossina (1931) finds that the effective range 13 betneen
pH 56 and T81n & concentration of 1.5000 P ‘M:xhl ns and
e e W e, e v .

L T
pp my and tomy. In both mstances an
almost ymmediate ehimeal improvement took place
1t 13 probable that a satistactory and permanent result cannot be
obtamed when this drug v admumstered by the mouth  Quinoyyl
puls contain 4 grams {0.25 grm ), and 1t is recommended that as many
as s1x should be given in a day  In the author’s expenence this causes
a vonmderablo diarrheea, 18 usually badly tolerated, and moreover fails
to extermngte amehie eysts  If 1t 13 necessary to gve 1t by the
mouth, Muhlens has worked ont the following schems —

On the first day, three pills of 4 grawng each (0 25 grammea) ave given , from
the second o the ffth day, two pills three fames & day, of tolerated ; and on
the aixth and seventh day, three pilla three tunes & day  The pills ate best

Wb spgann, 1 Beaneny G dReD, Lou )

Boon_after 1ts wtroduction 1t Lecmne apparent that qunoxyl 1
LR L A

5

The bowel should first be washed clear of mucus by an enema
consisting of 1 pnt of 2-per-cent godum bicarbonate, which 13 best
given at 8 am. One hour later 200 cc. (8 oz.) of a 2 5-per-cent
SORIION of ANINATDT 11 senwm saban « 1nbend sand Shoun sah 4 ao s o intot
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18 t0 man, bit 1t apparently eradicates a Asstolytica infection in these smmals.
C. Dobell and A. Bishop (1921) treated five tame monkeys with E.B.L. by
the mouth in order to study this eflect. These monkeys were orignally
infected with E. A E. cols, nana, E; and
Giardia It was necessary to admunister 60 mgm. of E B 1. daily for a week
to & macaque weighing 5 kulos. in order to eradicate the infection ; but this
dose was toxic to four out of five animals.

Emetine does not, aa a rule, cure acute ameebio dyseritery in the cat, and
1t 13 pointed ont that if this animal had been origmally used to test the curative

action of the 1p slkaloids, the action of emetine 12
heman ameebiaas would never have been discovered.
Themodification of ™™ - - a-em 2T TMTINMA T AT

—was introdaced by *
imtating than BE B.I
each containing 2 gr . .
eombined with tablets of ox bile, 5 grains, three times a day. It bhas
been clarmed that vom:ting and other phenomena frequently associated
with E.B.IL do not result with this compound. g

The penodide of emetins contamns 88.7 per cent. emetine and 61.8 per
cent todme Insoluble mn water, 1t 13 readily soluble in alcohol,
chloroform, ether, and other solvents. By analogy with éther alka-
lowdal penodides, the alkalod would split off from the other jodide

thelatter drug, 1t roay be given at mght, i doses of 2 grains, when L.B.1.
18 Dot well tolerated
Another componnd, auremetine (Willmore and Martindale}, a com-'
pound of anramune—an amlne dys—and emetne, was introduced
in 1926 It 15 o dark maroon powder, insoluble m water, and is 8
of the hydrodide and drdes of emetine and suramine
—emmetine 28 per cent., auramimne 16 per cent., and iodme 56 per cent.
It was claimed that 1t did not give nse to nausea or vomiting, and
could be tolerated 1 doses of 1 grain in gelatne capsules, four times
daily. This, also, has not been found better than L.B T
Gavano (Bayer), a denvative of 1pecacuanha—probably cephaéln m
4 7 3 Ml id o amne e AF

F ta mon-

#1% consecutive days. !
Quinoxyl. Chinwfon (BP.), Yafren, Dysentulin (Germany),
Anayodin (U.S.A)—~In 1921, P Muhlens and W. Menk introdaced
this substance for the treatment of chrome amebic dysentery.
Quinoxyl (C;H(OWSNI) consists of oxyquincline-sulphonie acd 12
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ScuEse oF DiEcasy ann CoMBINED TREATMENT FOR
ISTESTINAL AMPPRIASIS
On waking  Potassum chlorate mouth-wash,
Tam, Tea and 2 0z mulh.
730am  Ooe ege, buttered toast, cop of tea and 2 oz muth
am. um bicarbonate enema (2 per cent )
830am  Qumoxyl (2} per cent ) by rectum (7 oz }
9 8

am o

103Wam T e ofen e Yoamn ]

12 noon. .

ipm . R .

Spm .

6 pam. Milk § oz, , bath,

930pm  Sedative (fuminal gr. 1-ge 13, chloretone gr. 10, or nepentho
win 10).

0pm CBLgr2

1030pm  Sleep
At the termnation of the treatment the patient should be permutted
two days' respute m order to recover from the stram of active treatment
and to regamn hus ** sea legs,” for nearly always o sense of weakness or
stiffness results

Should a relapse of ameebic dysentery occur after thie thorough
treatmunt the course may bo repeated, and the strength of the quinosy!

svluch the cases were drawn renders satitactory follow-up wnpossible
This, howeser, has becn satisfactonly carried out and many have
been periodscally re-examned over 4 piiud extending from ten to
fifteen years,

In the suthor's apinion this 1s the most efficacous form of treatment
for intestinal amoebinsis yet devised At the same time it would be
gowg 100 far to say that it nerer falls  The mam point 15 that the

treatment must be conscientiously carmed out mith strict observance
of detail

For mabava am o2 16 ar o«

. . N

home to Enptind  Tn Ranéambon 1a29
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dentved from the bowel Ten such treatments are necessary on as many
successive days .

It i3 necessary to emphasize that quinoxyl should be given as a
Tctention enems and not as a cleanaing encnia  There 15 proof that
qunoxyl ntroduced nto the rectum percolates through the large
intestine.

This was found i & patient who died suddenly from coronary thrombosis m
February, 1929 He had taken, altogether, 27 grains of E R without any
untoward symptoms being provohed, and at the same time ten quinoxyl
retention encmata, At sutopsy quinoxyl was found eoatiag the macosa of
the largo intestine

Though well tolerated, quinoxyl s apt to provohe diarthera, but this
can he controlled Ly strict diet and restin bed  That it everts a direct
A At B o Ve

rosy rash results

Combined treatment.—Combined treatment consists’of mjecting
quuoxyl nto the bowel (retention enemata), and at the same tuue

the lower bowel oo
Experience has shown that it 1y unnecessary to give more than a
- ol g

lI‘x:kxl;:ie;(n prevent emesis and nawses, 1 ot 1 graws of luminal should
Ve giver half an hour before the ER T, occaswonally two tablets of
allonal, 10 mimms et opu {nepenthe}, or 10 grans of chloretone are

‘atment,
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\mitation, According to these observers the drng 13 more satisfactory than
quinoxyl.

Rivanol, s denvative of acndine (2-mthoxy—6.9-drmmno-acridine-
lactate), was first recommended by O Usrchs and F. AL Peter. It 13 given
a8 an enema 1n 1 : 2,000 solution, 500-800 ¢m bewng mjected ab body-
temperature, with the patient lying on his left side and afterwards adopting
the knee elbow position  Its action 18 sa1d to be mcreased by the exhibition
of sodium eulphate by the mouth The enema is rotained as long as possible
—for at least fifteen munutes—and 1t 15 said that & conrss of ten or more treat
ments are hecessary  This subject 13 deals with by T Ronnefeldt (1931) and
A G Biggamand M A Arafa (1930) Verous opinions bave been expressed
Pt eoE .

) o ' . L
L . . - e o
by $he mouth m doses from 30 to 50 milbgrammes daily ~Children recerve a
tenth of this dose

Kurchi bark and its derivatives.—The alkalod of kurchi bark,
{Holarrhena ants dysentersca), a small deciduous plant from the Himalayas,
conessine, has been found to exert some action upon the E hustolytica m
vitto K
piig

Brsmuthous sodide was introduced by H W Acton and R N Chopra {1933)
Tn B e e e o AE0 A J0% o o Ao b & o Antnran v g8t |
. el . .

R 1. 1 o L
permanent cures m cases of amwbiass, treated by this method 1 India,
who have retarned to England

Stovarsol, acetarsof, or spirocid (acetyl-oxy-ammo-phenyl-
arsome acid), was synthesized by Fourneau and introduced by E
‘Marchoux (1922) for the treatment of ameebiasis in France It contains
27 2 per cent of orgame arsome  Although 1t has defimte value as an
smtestinal fonic snd 1n the after-cure of ameebie dysentery, 1t cannot
be sud that the French elams to 1ts value as a rehable amehnds
have been fully substantiated On account of 1ts simpheity stovarsol
Tas been extensively used 1o ireabing mild cases of amebass and
carners, and, according to E F Craig, 1n bis practice, 60 per cent, of
mfections were elimmnated after one course of treatment Ho has,
however, had to abandon 1ts use on account of its toxie propensities

Tt Lias been oustomary to extubit this drug 1 doses of 4-gram tablets
(025 gramme), twice daily for ten days, as an after-treatment, and mn
carriers who for vanous reasons cannot undertake viorous courses of
treatment It 13 necessary to emphasize that there may exist a definite
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hstolytica cysts wero discovered in large numbers in the fieces  Again he
went through an intensive course of treatment lasting neasly one month, but
1n place of emetine mnjections he was given large doses of autemetine by
mouth, combuned with retention enemata of quinoxyl. In January, 1934, as
the stools were still poaitive, several new preparations wero tned,  In May,
1834, as he was suffering from diarrhea with“constantly positive stools, he
came to London for treatment and received the combined emetme-bsmuth.
10dide (19 grains) and quinoxvl retention encmata 1n double strength, aftcr
which he felt well and remained cyst free till the end of June. In July, they
Were again present in large numbers, but circumstances necessitated his
return to Nyasaland with instructions to take monthly courses of a quinovyl
denvative N

Two years afterwards, in July, 1930, ho returned on leave and hus stools
were examined constantly, over & period of three weehs, with a megative
result 7T - ot

cases -

extub - . L
practically the same as quinoxyl. It is extubited in the form of & pull of
4 graims, ach pill contamng 8 o 10 grams of sodium bicarbonate to increase
the solubility, and 12 pills are given daiy (1 e, four after cach meal) for exght
days According to O'Connor no other form of treatment 15 mecessary.
E. Tonnard-Neumann and F. Vslera (1931) have compared the actions of
anayodin and quinoxyl and have been unable to distingush any differences
0 therapentic action between the two

Author’s summary of ultimate resulls of freatment of 833 cases of amabic

dysentery (1941)
T Antismebi of 276 primary (previ cases.
E.BY, EP.I, qunoxyl and qumoxyl retention
enemata, . .
Combned treatment
EBI + qumoxyl retention enemata . . 219

Relapse rate, 14 per cent, Treatment repeated, all finally cured.
II. Treatment of 259 previously emetmeanjected cases in addition to
madequate amounts of E B.I, E P.I, qunoxy), stovarsol, or car-

‘barsone.
- EBL EPI, 3040 grs . . . 100
Oral qunoxyl + retention enemat . .17
Combined treatment . . . 142
Relapse rato . .. 1.7 percent.
It 1s therefore that previous renders

the disease more difficult to eradicate
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Bismuth submtrate.—For many jears W E Deels (1914)

- f 1 b EAL i s o b 4L Al ot tha

before use Tt may be given by the mouth (but the taste 15 acnd), threo
teaspoonfuls a day or by means of an eneme of 12 cunces Treatment
should be continued for ten days

Siearuba T ¢t oo e

a

dosage

Kho-sam —This also 13 & native cure for dysentery Prepared from the
seeds of Brucea sumatrana it has bee by
French workers 1 Cochin-China, but thero 18 no ‘omdenco that t contarne
any active principle

Uzara, of which the active principle 1s uzarine, 13 the name for & native
remedy denved from an Afncan plant of the famuly Asclepradares. 1t 13
gaven in the form of a tablet  This drug appears alsa as a proprietary prepara-
tion—Panzaron—that has been recommended by German workers

Salvarsan has been recommended by French workera for refractory
cases of intestinal amebass, admimistered intravenously, orally, or rectally
P Ravaut has recommended necsalvarsan mjections eombined with emetine,
and 1t certainly does appear to be efficacious m those cases 1 which a hustory
of ayphilitie mfection can be obtamed

T fimit - .- . - cial

Sugar and cieam and eaten 1 smill amonts with each foed of milk, of 1t
may be given 1n an nfusion 1n the form of bael frmnt tea. It 18 an adjuvant
10 the treatment of amcebio dysentety

Ravaut's paste, itroduced by P, Ravaut and Charpin m 1919, conssta
[P e’ it i S S SN N o),
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riosynerasy to stovarsol.  Its action on the Entamaba is dus to the
arsemie 1t contans, and cases of arsemcal poisoning, sometimes even
fatal, have followed. On no account should patients be allowed to
take the drug without stnet instructions regarding its possible toxse
effects.  Optic atrophy 13 possible from gross overdosage.

One of the most common forms of stovarsol poisoning consists of an
urticana-hke rash on the face, neck, and trunk, together with pyrewa,
and sometimes ademtis , 1t 8o closely resembles German measles that
two cases m the author’s practice wero sent to a fever hospital, and
other 1nstances have becn reported in the hterature (F, D. Annesley,
1028)  There 1s also & cunous form of delayed stovarsol peisening.
e 3 forl GYRC FEDvarsD

stoms

were 1 dum

thiosu , 1atitss
{J Morgan, 1926) -

1 o - .o LI U

combined with emetine therapy

Carbarsone (H,0,45,C,H,NHCONH,), as originally prepared by
Lhrhich, 1s 4-carl pheny! d ing 24.8 per cent

i 30l e T T Nemarien

non-toxie 1n”effective doses, and 1t may convemently be admimistered
orally without mterfermg with the pahent's usual mode of hfe. Its
therapeutic action 19 due to arsemic, and 1t 13 less toxic than stovarsol
Nevertheless this drug should be admimstered only under supers ision.
(Recently a fatal case of arsemcal powsoning has been reported after
1ts use (L Epstem, 1986) ) The suthor's expertences of the end result
of carbarsone-treated amaebie dysentery have not been favourable.
One such case may be quoted

treatment
Both stovarsol and carbarsone may be admumstered in the form of

retention enemata of 2 gramnea m 200 ¢ ¢ of warm sodium bicarbonate
aolution

Amibarson 1< o new compound with a chemical compustion simtlar to
carbareone and witha smar action (B N Chopra, B Sen and G Sen, 1935}
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Lowely perfeetly normal, no further symptams. Increase in weight
five pounds
‘ {2} Duratwn tiwcenfy-one years.
Mrs E.W., 64, spent six weeks in Borabay and ten days in Colombo
1 1913, nevir i tropica smee  Ever aince has had chronte diarrheea
n 1929 had a [sver abscess from which sho recoered, n 1931 suffered
from acute choleeyatitia; gallbladder with over 1,000 small ealenl
removed. In 1934 streptacoccal shseess of nghtlung  Freces exammed
October, 1934, numerous active E histolytca. Routine combined
treatment—E B.L and gumoxy} for 10 days-—well tolerated  Free
from infection since.
{3) Duration fharly-one years

D B.B., 56, lived 21 years 1 India and 2 m Menopotanna  In 1910
amabic dysentery with liser sbeeess (aspirated—two operations).
Seven years fater recurrence of ameehic dysentery treated by emetme
wjeetions, after which periodic attacks of dwrrhea  Last 22 years
m England. In June, 1911, sudden acute attack of disrrhes wath
tenesmus, carcinoma suspected on sceount of wastmg and eachexu
Sigmoidoscopy revealed ameebic uleers and frees contained F hastolyfica
eysts  Combined EDT and quinotyl treatwent resulted w cure
Vut on weight, normal stools since.

(1) Amabie dysentery n boy of 15, duration 10 years, possibly longer
AT.B, 15}, born mn India, lived there till 53 At soven months had
first attack of dysentery (? smeebuc) At 5 relapse, treated by emetine
mjections, Intermittent attacks of diarrheea subsequently for 6
mvg Thpedess o ommem 2 %k (e i S

15) Duration 28 years, uppendicostomy

W €, 61, first attack of dysentery 1n 8 Afncan war 1 1901 Seen
1 February, 1920. During 25 years suffered intermuttently wath
dinrrhees, blood and mucus  In 1929, on supposition that he was
eaffering from uleerative coliis, appendicostomy  For 10 years
continuously he irngated humselt daily through the wound  In feces
cysuc and precystic forms of B hestolylwca Combined EB I and
quinotyl enemata for 10 days  Appendicostomy closed  Reported
June, 1941, 1n goad health, 1o retuen of symptoms,

() Duration 24 years.
vt me s " ok
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.
obtained. Ravaut's pasto 1s usually given for a course of twelve days, It
has been used & good deal 1n France
Drugs used for special symptoms. Secondary darthea —This
diarrheea occurs sometimes in a bowel which has been greatly damaged
by amwbrc ulceration, and various enemata have been advocated .~
(1) B Qumn dhydrochlor. . . - 10gr (065grm)
cid.bone. . . . . . 2drachms(7.75gm)

Aq ad e 2 punts (1,336 c o }
Tao bo given at body temperature.
(2) B Acid tann. . . . - . 150 gr. (10 grm )

Qunun hydrochlor . . . 15gr.(l gm.)
To bo dusolved m 13 pinta (1 litre) of warm water. (If painis
eaused, nso at hallstrength )

Post-dysenteric colths,—A kind of mucous colitis 13 frequently seen
after amabic infection  This must be treated on the principles lud
down for the treatment of that disease in Chapter XXIIT

Post-dysentersic constipation.—Obstinate constipation may often set
m. The usual otly preparations such as bquid paraffin, petrolagar,
1ogel or agarol may be employed; castor ol may be neces-
siry, and salts also may le benefictal. The following mixture
18 recommended. .

B Ferr. sulph TS
Liq arsen .. 3 minims
Inf aloat . 1oz,

Proof of radical cure.—It is by no means easy to prove that'

T ’ s =1 - ntasd ae atine avealive freatment,

whether active
1

..... Zeeabn

JurusTrarive Cases
(1) Duration sizteen years.

P.HC, 70, twenty yearsn India  Furst attack of ameebic dysentery
1929, treated by emetme mnjections, second attack in England seven
years Jater. Third attach 1939, owmg to loss of weight, diarrheea,

1
f

blood and mucus stools, p of a o
d amelie ul d by scrape preparations

Tmces contamed large numbers of & hustolyiwa cysts Combmed E.B 1
and qumnoxyl retention enema treatment for 10 days.~ Smce then
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Te SuraieAn AspecTs oF AM@slc DYSENTERY

DN NS D D -

B L . .
rectum or the emenm, tuberculous entenitss, intestinal obstruction,
EYEN T . E T

by acute hepatitic '

Perforation of the czcum may take place suddenly, or the process
may be 1nuidious, accompamed by formation of a localzed abscess.
Perforation of any portion of the colon may also oceur, causing general
pentomtis, localized percolitis, or pericolic abscess  Permephre

and penpractitis with rectal stcbure and fistale may oceur * ©
PRt M N 7 O e

fistule may result
o .o - . - . M
Vo .
. A LI Vo .
the symptoms may not be so dramatic, and perforation may only be
suspected when there 13 spreading abdommnel tenderness and distension.
1t retroperitoneal perforation occurs, or 1f adbhesions have formed
round the attenuated ares of the bowel-wall, abscesses may gradually
form. Usually this gives mse to Jocal pain and tenderness, most
commonly m the nght thac fossa where 1t may elosely resemble appendrx
abseess
Ths of ameebic 13 8 surgeeal dure, although
usually these cases are recogmized too late € C Choyce recorded two
cases of successful suture of dysentenc ulcerations durmg the 1914-18
War (Private commun:cation) In one there was a localized abscess
shut off by adhesions, which was opened and dramed : n the other a

*Z Cope (1920) record apersting upon 12 eases of permephric abscess of which four
bad a lustory of previows dysentery and two had smcbic cysts i the Leces He also
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liver enlarged, mfiltration of sigmord and large intestine. Combined

.B.L and 1 retention enemata. Reported regularly sce in

good health, .
(T) Duration 11 years, appendicostomy.

LT, 84, contracted amebic dysentery in Burma in 1921, Emetine
jections  Returned to England 1923. Case 1s remarkable on aecount
of resistance to emetine and EBI. Had three separate courses of
EBI (30 grs) mn hospital  Acute relapses on each occasion within
N T Bt cenlnnnd phacaenl anveee Regarded a3 jncurable;

ipeeacuanha solution for
' . 3. Inslolytica in discharge
ned EB . (grs. xx) and
quunoxyl enemata, also quinoxyl jrri; through appendi
After 5 months appendicostormy wound closed, no dysentery since
Subsequently had uretene caleulus, passed per urethram.

Diet.~—The problem of diet 1n the convalescent treatment of ameebic
dysentery 1s rather a controversial subject, In the author’s opinion,
when efficient cure of mtestinal amcebiasis has been attained the need
for stnict dietary does not arise, but for the present it 1s safer to adhere
to a judictous diefary for at least one month from the ceisahgnl <if

= I R e el SRR T

4 Amon

activo treatment !
Permstted,  Porndge, eggs, fish (haddock, plaice, cod, sole, o whitug,
e s e B O P o

tripe, brains, and sweetbreads are also permitted. Beverages -
—light wine or claret,
Not permitted  Cheese, now bread, potatoes, fats, suet puddings, rich cahes,
pastry of all kunds, coarse fruit and vegetables (tarmips or
carrots, cabbage), pickles, sardines and preserved fish
Beverages—spints, beer or stout

coslom‘y, 8s 1 bacillary dysentery, wath the object ot washing ~-+ «»
bowel.  Indeed, recent expenence goes to show that sucl
should never be adopted, except as a last resort.
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TuE SurcicAL AspEcTs OF AMEBIC DYSENTERY

Although the surgical complications of ameebiasis—other than lver
abscess—play a considerable part in tropical practice, yet thusimportant
aspect has recened seant attention in textbooks It has already been
pomted out that ameebic dysentery may smulate many other diseases
Symptoms may resemble those of hemorrhouds, carcmoma of the
rectum or the cmcum, tuberculons entents, mtestmal obstruction,

AR PP Fae ER R TR
[ ' . '

by acute hepatitis.

Perforation of the cazcum may take place suddenly, or the process
may be msidious, accompanied by formation of & localized abscess
Perforation of any portion of the colon may slso occur, causing general

perttomti, localized pericolitis, o pericube sbscess Permephrie

A e e PR
and autopstes in Java, has found that an extension of the mfammation
through the howel-wall often occurs, and gives nise to pentomtis with
adhesions, sometimes also penrectal abscesses and recto-vaginal
fistule may result

F PRSI . . V-

round the attenuated area of the bowel-wall, abscesses may gradually
form  Usually this gives nse to local pam and tenderness, most
commonly 1n the right 1hac fossa where 1t may elosely resemble appendix
abecess

The treatment of amebic perforation 1s & surgical procedure, although
usually theso cases aro recognized too late. € C Choyee recorded two
cases of successful suture of dysentenic uleerations dunng the 1914-18
War  (Private communication) In one there was a locaized abscess
shut off by adhesions, which was opened and drawed  1n the other a

*Z Cope (1720} recurds apersting upon 12 caces of perinephne sbocess of which four
Bad & Bilory of previous dysentery and two han ambic cyats it the feces. o also
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leak was found in the termmal portion of the tleum, which was sutured,
and with free druinage the patient recovered. If the perforation eannot
easily be closed, the affected Joop should be drained extrapentoneally.

emphastzed that, i every country where amcebic dysentery is enderate,
the surgeon should have the fieces examined for amebe or cysts before
decrding upon operation.

- . - - . " o -

malara a condition may anse which closely smulates it. Z. Cope
adsocated the tlngh-rotation test as useful 1n determmng whether
tenderness per rectum 15 due to ulecration of the pelic colon or to s
perforated appendix

Thrombosis of the portal vein as a surgmeal complication of intestinal
amebiasis has been described by A. E. Siteen (1913).

Fulminating amaic dysentery.—The dysenteric process is sometitnes
§0 acute that Jarge portions of mucous membrane become gangrenous
and slough, wath spread of infection through the howel-wall into the
perttoneal cavity. In this condition the surgeon may be ashed to
operate, erther to provide an epenmng for washing out the colon from
above, or to divert the mtestinal contents and thus give the colen a
rest. For the former purpose appendicostomy or cecostomy is the
operation of selection : for the latter, tleostomy. R

As a general rule, surgical interference in intestinal ameebiasis is
strongly contra-indieated  Whenever 1t has been somewhat recklessly
undertahen, disaster has resulted  This was the expertence during the
Clucago epidermte of 1938-84 In the author's experience, when 8
colostomy has been undertaken 1n amaebiasts on the mstaken concep-
tion that the symptoms are those of carcinoma, ameebic ulceration 18
accentuated rather than retarded. In September, 1937, the author
had such & case under his care—an ex-soldier from India, twenty-five
years of age (sce p 250) Colostomy had been performed to relieve

' D e el el b calen ant Ascsace
L
1
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appheation of styptics. Subsequent to nnynop;e‘nrl‘tl've):n!eaf\{ri thle

franuloma ey necesuitate a short-ciremt operation

Immunity —Although there 13 nothung defimte known about
wamunity 1o infections with E. hastolyfice, such evidence as wo possess

"I s has been found 1o be the cade, Certainly, 10 eXperiments o SLIMALS
Immumty to mfection wath E Iustolyfwce 13 probably dependent
primanly upon the resisting power of the host  These ate the climeally
obeerved facts, while & considerable amount of tentative work on
rmmumty reactions of ameebiasis has been carried out 1n laboratory
amimals {see p. 154)

Prophylaxis.—The measures adopted to prevent infection with
E hstolytica are practically the same as those already described for
bacillary dysentery, and depend in the first place upon efficient sami-
tation and measures directed against the honse-fly, which may aet as
a carrier of ameebie cysts It must Le especially msisted that, n the
tropies, raw vegetabler, lettuce, fruits, and foods which have been
exposed to the ar and possibly contamnnated by human excrets, must
Ve avorded The prevalence of intesttnal amcebiass m heavily

i d districts 13 undoubtedly due to the p g custom of
fertihzing with human mght-sal - The eysts of E histolyhira can sunvive
n a moist medium, and there 1s conmiderablo evidence that the dwease
1810 the mam water-bome, thus, n large communities, the problem
zesoles itself 1t the provision of a pure water supply.

The question of dealing with huwman carniers of E hustolytica cysts 1a
diffienlt T 19 probally advisabla that, m the tropies, whers o largs
number of native eervants are employed, frces shonld be exanuned
penotheally for eysts of I' hstelytica, and 1o cyst carner shonld be
«mployed as cooh, waiter, or mess orderly  Wherever possible, infected
mdividuals should by treated with emetme-tismuthaodide, and the
sourco of infeetion remuved

AsC F Crarg (1985) nghtly points out, amebasis must be regarded
8s & public health problem i those countries shere 1t 13 endeme, as
1t bas been proved ta bo mn parts of the Umted States The evidence
shows that 1t 15 present in parts of that country, and that 5-10 per
cent of the population harbour £ hustolytica
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Suceessful prevention and final eradication of amcebiasis depend
upon general sanitation, pure water supply, and protection of food from
fies  Efficient sterilization of drinhing water is most necessary. This
cannot be cffected by chl but is more fently done by
filtratton (B. K Spector, J. R. Bayls, and 0. Gullans, 1934) The
former method does not destroy the cysts of E. Instolytica

- IR e T




CHAPTER XIV
AMEBIASIS (continued) ; SECONDARY AMGEBIASIS*

Ix secondary amoetnasia the Liver 15 the organ most frequently affected,
resulting, a9 & rule, m amabic hepatitis or m hepatic abscess

Amcebic hepatitis or hepatic amoebiasis.—Acute ameebie hepati-
tis may supervene at any time dunng the course of amabre infection
m about 5 per cent of cases. It may come on while symptoms are
acnte, or 1t may appear a4 . ** bolt from the blue ” during a remussion of
the disease It may be by alarming symptoms and 18
usually preceded by angor  The patient complains of dyspepsia, acute

September, 1937

Chert 3 —Amablc hepatitls occureing during chronlc ameblc dysentery, Note
Immediate resportse to emetine therapy,

precordial pam, and & heavy sensation over the hepatic aren Some-
times, when the onset 15 not quite so acute, he may become conscions
of a sharp stabbing pam over tho Iner, accentuated by any jarrmg
moyvement  The temperature may nse to 108° or 104°F  The facers
tlushed, the tongue furred, and the patient obviously 1n great pam
Thoe Iver atself 16 wnally greatly enlarged—the lower border may

T Bistoriced axpects of thie subfoct hiave beew ably act forth by W & B Karunstatae (1840-1)
201
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project for more than a hand's breadth below the costal margin—and
extremely tender Pain referred to tho right shoulder area is also
{requently present  Onset of hepatitis is accompnnied, as a rule, by
exacerbation of the dysenteric symptoms and diarrhea. The pulse 15
rapid and dierotic and profuse disphoresis is common. A distinetive
feature 13 & considerable leucocytosis 20,000-80,000.

Acute hepatitis may subside 1 thres or four dnvu without actevw
trentment. The condition yields to emetine therapy (Chart 8), and
lhc hver diminishes mpxdly altcr mcxsmn and opemhcn, o after

OO TN e J - tY S Sy

A mce pomnt n differential diagnosis is the distinction between scute
ameebie hepatitis and acute cholecystitis—by no means always easy.
In cases of doubt, assistance may be sought in the marked leucocytosis
which 13 associated with hepatie ameebraws, 1ts connexion \Znth pmv‘ioui

when there are signs of obstructive mlems, then ama biass can be

ruled ont , but tosic Jaundice may occasionally accompany hepatie
nmuzhms)&

’ v R W
circumstances
- . . D) PR
) bly,
the
. . the
m Ject\on of emetine.

‘Occastonally relapsing cases of acute ameebro hepatitis with mu]hple
ngm may occur. The following 1s an 1llus£mme case :—
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mrramant 6o tha 4 gpaga meanracsad  Tha lenencytes pmhered

R T L . ' )
by the appearance of ntramuscular abcesses due to quinine mjections gven
by his former medical attendants under the mistaken rmpression that the
rigors were of malanal engn

Hepatic abscess (Liver abscess; Amebic abscess of hiver) —
There can now be no question of the existence of an intimate relationship
between mtestnal amebiasis and liver abscess, as numerous and well-
authenticated statisties go to prove Hepatic abscess 1, however,
not alnays assocated with obwious chncal dysentery; therefore the
absence of a pustive ustory of amebic mfection, o of diarrhora, does
not rule cut the possibility of an amcebie liver abscess

The association of mtestinal symptoms with hiver abscess has long
been recognized, but 1t cannot bo said that, until comparatavely recently,
information on the subject was erther well-defined or preewse Since
1887 1t has been generally accepted that tropical hver abscess 15, m
fact, but a complication of intestmal amerbiasis  The actual invasion of
he eapillanes of the bowel wall by ameebm and thew subscquent
transportation to the hiver was first observed by H F Hams (1898)
It 13 especially hkely to attack Europeans, in contra-distmction to
natives of those countries 1 which amoebiasis 15 endemie  In the
Indian Army m 1894 the proportion of deaths from iver abscess to the
total mortality was estimated, 1n native troops, at 0 6 per cent , whereas
1n Furopean troops 1t was 74 per cent It 15 unquestionably true that
amnbic abscess of the bver was much mors frequently encountered i

Undue consumption of alcohol was formerly considered & potent
predisposng canse  thus m forty eases of liver abscess, B J Warmg
noted wntemperance n 675 per cent  Few authonties at the present

cmcum or 1n the ascending colon (sixty-thres cases, with dysentery
findings 1n 90 5 per cent )} Laver abscesses have been found frequently
i association with fatal ameebic dysentery (C F Crayg (1931) 83 por



204 DYSENTERIC DISORDERS

cent.; A, E. Siteen (1927) 10 per cent.; A C. Clark (1935) 51 per
cent.)  Chauffard (1892) has epitomised as follows :—* The more

Ztology —Laver abscess is apparently likely to oceur in about 2-5
per cent. of amehic infections m Europeans, but to a much smaller
degree in natives of the endemic zones *

As a general rule, iver abscess occurs in those Europeans who have
long been resident in the country ; 1t 1s not a disense of the newcomer

It 15 well known that European women m the tropics, though as
. Mt . S T

,,,,,,,,,, PO R 2N

however, in Cairo, reported an smebic liver abscess n a chua of tures

months
P. Huard and J. Meyer-May (1936) record a series of 150
= B e

1 745 cases, shghtly over 5 per cent. .

Parnorooy or Heratic AMEBIASIS

Probably the hiver becomes invaded by E. hustolytiea via the portal
ven. It hos already been stated that, i sections of the bowel, u‘mmb}!}

vessels

. quency

of pleunsy m hepatic absress; according to this v1ew pleunsies may
be divaded nto those which are the result of direct extension and
those which are of metastatic ongn  Councilman and Lafleur (1891)
ongnally demonstrated ammbe 1 the exndats on the surface of
* Probably the estinates which placed the mtidence of amubic shicess o1 20 per cent

eg, m Councilman and Lafleur's séries 1n 1991, were esaggerated A Davidson, wrtngin
1507, states that 8.5 per cent of those suffering from amoebic dysentery developed liver

ahacess
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{he lver, but there 12 na evidence that they ean enter by the penfoneal
surface or iy the bile duets.  Ch. Dopter and K. Descluens (1938) have,
1 fact, shown that the presence of bile salts 1 enfture meidia retards
the development of B Inatolyhien  The capacity possessed By the hver
fur regeneration 38 remsrhable. The hver outmds the sbscess avea
way have a normal appearsnce, or way show varymyg dogrees of
eongestion,

The hver of sn mfeeted person 13 subject to constant atback by
nvading amobe  1f, however, they are uvnable to obtan o footing,
they soon yiensh, &« the hepatic celts apprar 1o be ablo to arrest farther
multipheation of B lusfolytrca Uniless they are able to produce lazge
areas of pecross, hepatie abseess does nat ensue

The productson of numerous smali necrotie areas & few millimetres
m mze, contamng gummy pus, sath sctnely dividing forms of E.
Hastolytica, results 1n ameebic hepatitis, (Fiy 25) and may not necessartly
preceda s gennine hepatic abseess

Flg, 25—Millary necrotls
toct fn Hver In acwte
hepatlc amablasls, with
portal distrivution of the

PENE

G B Bartleet (1917} found heworrhages 1 the central vones of the
hver lobuls, and wsular curchosts has been noted by other pbservers,
both thie and neerona are the results of metabolie and chewea! toans
In sections through the wall of an acutely-spreadimg sbscess the smabe
may readdy be seen 1 the Bload-veasels Tlus appears o b the resalt
of & much more gradusl and wmedions process, though the facturs
whash govern the hehaviour of ameba m the bver and the subssaquent
pathologeal effects brought sbout by thewr presence are not entiwely
anderstand  When onee amecba have becomw establihed, they
multaply 85 they do m the miestinal woll, cousing eoagulstion-nerenhis,
and forination of sbecess cmsities  Sevoral prmary eustres then
canloser, the cavity broomes occupted by what s wsually termed
* hverabacess pus,” wiuch 1 weally gunnaatans matter consistung of
dhad ks ur cells i all stages of dismtegration, bat where this provess 15
not s complete, nachieatherhe eloughs are formed  Eaver ahacess
pus ¢ the resul2 of breahdonn of the hwer cells and not of supparatin,
sud appears a3 o reddish-bsown or choculate coloured substanes,
resembling anchovy saute, ususlly stende 1 the bactermalogical sense
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L . . . ..

tho InH J Wanng's ecries (1807) abacessea were single in 61.5 por
cent, double 1n 11.5 per cent. ; and multiplen 27 per cent  In 189
cases, Huard and Mever-May (1936) found that in 102 cases the abscess
was sitnated i the antenor portion of the right lobe, and in 87 in the
postenor portion  They found o proportion of 187 eases of mngle to 18
of multiple abseess
E Sambuc of Cochun China, in a classification of eighty-seven cases

of hver abscess (1918), found that 1 :—

56 cases there was 1 abscess

m ., s were 2 abscesses -

According to L Rogers (1918), m India, 1 70 per cent. of cases the
abscess 13 mngle  Among thirty-eight caces of more than one abscess,
two were found i 44.7 per cent., three m 20.8 per cent,, four n 184
per_cent , and over four m 106 per cent. B

The left lobe 15 rarely infected, the Spigelsn lobe even more
rarely. In minety-five cases of ameebic abscess Dhsc‘rﬂ‘!‘i at ’n'x:lgpsy.

160US SpIgel. U OF 3 CASLY COLEELEN DY IS (ADUYV) 1V B it wias
were 1n the night lobe, 138 per cent in the left In 756 autopues
= SRR # ann £a w2 ypferior,

47
Right lobe Left lobe
Per cent Per cent.
Huard and Meyer-May 92 8
Fontan . 97 3
Chatterpy . . 78 22
Sir L. Rogers . 88 12

L. R Cleveland and E. R Sanders (1930) appear to have proved, in
their experimental work on cats, that in these animals ameeba mtro-
duced nto the Lver fail to set up pus-formation, unless bactena are
also present  These workers favour the 1dea that some symbiosis exists
between the protozoan and bacteria.
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A typical hwer gbscess icreases in mze sntad 1t may mvolve neerly
the whole organ {A. 1 Ludlow, 1926), and the Iargest mny attaw the
size of an wverage woco-nut, A whole lobe, or even the entire argss,
may be converted inta a bag of pus, the capsele foruunyg the <ole wall
Wanng hss recorded two eases ;1 which & gaflon of pus sas found
19 1¢ enlarges, so tiie esvity rontimues to BN with cytolysed hver
cells, aecrotic tissue, and blnod, the process advancng so rapdly that
no pyogenic memhrane 1s formed At this stage the pus may some-
tuaes heeome secondanty mferted wath micro-organsems such ae Bacillus

Flg. 26.~Formation of Jiyer abscess
Complete micrascoplc section &t pight
fohe of fiver, showisy tws smahic
abycesses,  Numerous 3
are yistble microscopieatly within the
marked circle,
hnat o)

ruN

tolt, B enlerstidhs (sce p 223} or streptouncens, snd i these cases oy
rharacter changes and 1t hecomes green At any tuve & hyer abseess
may become arrested and encapsudid  The pus 1 then partially
absorhed and resembles thick eream checwn, vitunately, it may become
caleified, 1he walls under these sircumstances are often smooth and
fibrons  On the other hand, romplete ahsorpton may tahe place, and
A-8. Fry (1921) mentions t90 cases of large hepatwe sbuvesses s wluch
the eavilies were ebhterated, leaving o ecatna

In longetanding abscess pus, the causative amebe vseutually duw
ont altogether. "Ambe are usnally diflieult to find when the absccss
s first opened, but when the camty hay becn exposed to the air, they
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appear. It was suggested by W, E. MacCallum (1937) that their need

1 ameebic abscess may cause 8

. . /it lies deeply, and can be seen

only on maision ; this is specially noticeable when multiple abscesse

are present. The hver 1s gencrally enlarged, and fatty degeneration

and tenous congestion may be present, but whercver the abscess ismn

contact with the pentonenm, there is a locahized pentonitis and

adhesion of the Iner to the dome of the diaphragm. According to

7 Cope (1920), the marked enlargement occasionally seen with a com-

paratively small abscess 13 due to great evudation of serous fluid.
Thrombosts of radicles of the portal vein may ensne.

Old abscess cavities are enclozed in 8 wall of connective tissue;
mternally the abecess wall 15 covered with necrotie tissue causing a
pecuhiar shagay appearance.

Histopathology.—In the early stages, the mecrotre débris con-
stitutes an area of cytolysed tissue cells, in which red blood-corpuscles,
degenerated hver cells, a few leucoeytes and connective-tissue cells may
be seen. In older abseesses, the ill-defined wall consists of cornective
tissue, and the cavity 15 filled with necrotie liver cells and eylu!y‘se‘d

uncommon B .
L. Hirtzmann (1922) has desenibed engorgement of the capillary
vessels with chams of amwbe and surrounding aggregations of
eosmophl cells,
TuE BILATERALITY OF THE LIVER

Until auite recentlv 1t has never been stated in anv textbook that there 1s
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termed the mid-line of the Lver.
o ~dias and also by the mvestiga-

the back of the lirer; thsy, then, may bi
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Tepresent the true embryological nght and left hepatic lobes, and that the
falenform ligament, hitherto adopted as a division hetween the nght and left
Tobes of the liver, 13 merely an arbitrary landmark

Tho experience of Tecent years has venfied the premses The author’s
case, shown 1n Fig 29, 15 another instance of the destruction of the night lobe
Fenid stk bl O

PRV SURE SO S

, I S, -
secondaries are pread by the lymphatics, which do not dinde as do the
portal ven and bile-ducts .

BympromaroLody oF HepaTre ABscess

abscesses which had destroyed the greater part of the hiver without
producing the generally recogmzed elimcal pieture

As a ruls, the patient 13 one who has long resided 1 the tropies
and may at gome time or other have suffered from amebic darrhes
ar subscute attacks of dysentery. He becomes conseious, at first, of
an uneasy sensation over the liver and 1n the nght hypochondrum, and
Tater begins to suffer from sharp stabbing pam m the hepatic area,
accompamed by o dry cough In a certam number there 13 also a
sensation of theumatic-hhe pam radiating around the nght showlder-
Jowt, especally dunng the mght It may extend downwards as far
a3 the angle of the scapula, and the skm over the acromial area 3
tender to the tourh  This pain 19 now recogmzed as reflex and due
to watation of the phreme nerve by stretelng of the diphragin,
tewnsmitted through the third and fourth and sometimes the ith
cenvical nerves, to the supraracromial and supra-elaviewlar cutaneous
branclies  So charactenstic 15 this pam that, 1 abscerses of the
left lohe of the iver, 1t may be referred to the left shoulder-jomt
In 800 fatal cases deseribed by I § Waring (1654), pam m the shoulder
reg10n was rocorded m forty-erght

Soon, other symptoms become apparent: the patient becomes
fevensh, patticularly towards mght-time, and may expenence a fow
short ngors  Accentusted mgors such 8s have been descnbed m
ameebie hepatitis, are, however, rarely seen The tongue becomes
furred, the appetite 1s lost and the patient soon beguns to ke wetght
s camplexion assames & curious yellow subieten tinge, in fact, what

14
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is generally deseribed as *a muddy lookh.” The quotrdian mse of
temperature now becomes a regular feature of the illness, and the
thermometer towards 10 pm may reach 102° F , even 104° F., snking
to normat or subnormal dunng the morning. Theso pyrewal bouts are
accompanied by profuse sweats, which necessitate a frequent change
of clothing durng the mght Insomma, or restlessness at mght, 18
usual  QOccasionally & tertian type of temperature 19 encountered
(Chart 4)

Flg. 30.—Llver abscess with supture through the diaphragm, secondary pulmonary
abscess, and compensatory hypertrophy of left lobe of Hiver.
Dilated gtomach, conslderable secondery aticmla and £ Msioiyrica eysta fn faves. Note
Ihysical eigns 3t base of both Junge. Death from streptocoecal septicamla.  Indian
infectlon of 11 years' tatency  (3) . site of ahacens, XXX, pleuntic rub

Darine the davtima tha nationt’s aviremitu g nwn asld and aloseme
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found over the right rectus muscle in the gall-bladder area, which s
deceptive as 1t may lead to a diagnosis of cholecystitis
n SPPREOE ROt S

Y YSOUNRIPT NP SR T U4 PR

of this note, whuch differs in tone from that of chrome venous congestinon
or other conditions. Deep inepiration may give nise to acate pam, snd
sometimes one or two especially tender spots may be discovered in the
lower mtercostal spaces  Unless the disease 1 comphieated by malana,
the spleen 1s not enlarged ; but, as ponted out on p. 210, & tumour
1n the left hypochond which 13 sep d by a resonant zone from
the left lateral margn, may be due either to an mdependent abscess
of the left lobe of the Iner, or to compensatory hypertrophy  (Fig. 80)

On auscaltation a pleuntic rub may be detected at the base of the
night lung and over the whole of the hepatic area, or there may be
extensive signs of compression of the base of the right lang.  Sometumes

Flg. 31.—LIver abscess, Indian Infection with shoulder pain, n B, histolytea cysts
in fces 3 Ieucocytes, 22,000,
Three prelfmiaary sepirations. Ko reaction to emetine Open operation e pomt of
martmom tendervess, (2), ite of absoess,
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Fig 32.—Liver sbscess, Indian lnfection, with E Mestolytica cysts In faces
Tencocytes, 18,00
Teelinfusry anpiration, 31 01, subseqaently open operatlon, Casel Dakin drafusge
XXX, foition rub, VR, vooal resonance dumtmsbed, TV, tachle votal tremitun
diminished ; (7) , nte of abscoss.

an effusion of fluid iwto the plenra may be present, which 1s, 08 a general
rule, serous in character, It may be abundant, and on aspiration may
prove to be genume hver-abscess pus, and may contam sctive L
h}stuly(lmL lIt mll! t‘lmﬁ'be realized that to the tropical physicran,

In less extenstve cases, o decrease m the breath-squnds, a few
mspiratory erepitations, or a dmunution of the vocal fremitus may be
noted. Fain 18 ysually rebeved by Lying upon the affected side

As the cace progresses, so the patient becomes moro and more
emaciated, and the fever with nocturnal sweats mereases  On the whale,
general entargement of the I er becomes more obvtous, and percuson
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found over the nght rectus muscle in the gall-bladder ares, which is
deceptive as 1t may lead to a diagnosis of choleeystitis

Less frequently the I er dullness extends aninch or more aboy e normal
level in the mipple line and, on percussion, 1t can be observed that the
line of dullness 13 altered by changes i position, when the patient hes
on his left mde, or stands up  Attention must bo drawn to the flatnes
of this note, which differs in tone from that of chreme y enous congestion
or other conditions  Deep inspiration may gve rise to acute pain, and
sometimes ono or two espectally tender spots may bo discovered m the
lower intereostal spaces  Uunless the disea<o 1s complicated by malara,
the spleen 13 not enlarged ; but, as pomnted ont on p 210, a tumour
m the left hyy d which 15 sep d by a resonant zone from
tha left lateral margtn, may be due ather to an independent abscess
of the left lobe of tha liver, or to compensatory hypertrophy. (Fig. 80)

On suscultation a pleuntic rub may be detected at the Lase of the
nght lung and over the whole of the hepatic area, or there may be
extensive Bigns of compression of the base of the nght Jung.  Sometimes

SHOULDER
A TaIN

P

b
# s,
et
i

Fig. 31.—Liver abscess, Indlan Infectiont with shoulder pain, nd E Auslolytica cysts
in fmces 3 teucocytes, 22,000,
Three preliminary sepirations. No seaction to emctine Open operation @, pomt of
maximum tndernesa, (3), slte of ahacess.
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Enlarged cervical and axillary glands may sometimes be observed on
the affected side, whle the rheamatic-khe pain and swellings, which are

apt to accompany any chrome mnfection may cause difficulties
dnamosxs

pressure and show tachymrdla and frregularities
Swe]lmvs oi the ep)gastnum ot hypogaslnnm, closely mmﬂa!m"

TS
In order to the

hepatic nbscess, the fcllomng tables hava been constrncted from a

senies of the author’s cases over & period of ten years —

Tapez XIT
Total Number of Liver Abscess Cases, 45
Ages, 16-63
Sex  males, 39, femal

Deaths, 3 {5 per cent ), ons from toemma, ons from septicwrmia, one from
 preumothorax _

cent,)

Pyrema —

In wpward directuon, 11 (24 per cent )
In downward dimentian 24 /7% nam caws
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may now dsclose a tender area or local (edema of the chest wall,
which mdicates the direction at which the abscess is pointing. Unless
relieved by operation, the patient dies worn out by emaciation after
months of prolonged misery ; or the abscess, which by now may have

A ! . Yo Ao ol

Fig. 33.—Liver abscess, lraq infectlon, with active E. Autolytica In famcess
e ucorytes, 23,000, and pleural eHusion at base of right lung,  Latent period,

12 years.
e spcration 4 Carrel-Dakin reigation, + ¥ B L metication. XX, fictlon cubs
@, ste of abscesn.

Althouch the foreqoing account can be taken as deseribing the av erage

OL SULLY Jewansy s s
Iratinctl dsan or mt

q



developed
A second mstance oceurred in & gurd of Bixteen Who was reen yt 1928 She
oA second mgtance oceurred in & gt of mateen whe viss seenut 1928}

WU TP VY .

oecarted in 75 per cent of tho series, m ooly 34 yer cent Was 1% ens
larged upwards tonsrds the mpple lne

Althaugh there 18 usually considerable enlatgement of the liver, yet
there may be none. I the anthor's senea n farge abscess has been
found to contamn two pints of pus or more i o caso 1n which ao Xoray
film and rereening of the diaphragm had shown nothing abnonnal

Jaundice 1s wirequent 1n an uncorapheated Liver abscess but may
acenr through pressure on the bepatic ducts, according to Z. Cope.
Bile in the discharge fzam a Wver abscess snas may be due to rupture
mto the common bile duct

Rupture —An ameebic abscess may yupture mta almost any cop-
tignous organ, and thereby a sponianeous eure may be produced
(Fag 91} Uwaally 1t bursts mto lung or plewra. When 16 Tuptares
wto the fung, the contents are suddenly coughed up as dark pus xrxed
with blood, go that the patient may be almost suffocated  On the
uﬂm‘hand, mpture may Dot eccur 50 suddenly, an this case the

Many years ago Manson pomted out that rupture through the
duaphragm resulted m a valvelike aperfure, 0 thot the bacess
CAVIET wn tha bror aonl 3 Al aven el n Lo £ 4 Pt
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Obvious swelling of chest wall, 3 (6 per cent.).

. . . 2 per cent.;

Iarge mo 6 per cent.; eosinophils, 1 per cent.
Grave anemu, 8 (17 per cent.) Most severe anemia noted- R.BC.
1,375,000, hemoglobin, $0 per cent  (See p. 232 )

There are no records of liver abscess in a person who has been
resident m the tropics undes Toe T e
vanes from two to three y . -
history of diartheea or dys -
of the cases, while eysts of .

m only two cases were entameebee present in the feces, together with
active dysentene symptoms

1t 1s & curions observation fo which J Twinmg, as long ago as 1852,
drew attention, that, so soon as o hyer abscess becomes cstablished,
any dysenteric mtestinal symptoms which were presiously apparent,
substde

In tlus series, too, the abscesses were solitary, except in one very
rapudly fatal ease, i which they wers multiple. In the majonty of
the forty-five cases the abscess was situated in the upper and posterior
part of the right lobe of the Iner, and 1n five it was situated in the
left lobe. .

Usually the accompanywing fever was of a hectic, frankly remittent

3} with 1 , I two cases fhe fever was so

abscess, often
rsually in these
the diagnosis
This has also
1938 m Caxro

An ex-officer was scen 1 1921 after service 1n Fast Afnca  On account of
s extreme emaciatton and anwemia, and also on aceount of the chrome
.. L O L e alarse

There may be nothing 1n the patient’s appearance to suggest & uver

abscess, for the facies may show no sign of the condition, which may
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may, however, become secondanly infected with smeeb, with resulting
uleeration.

Chrome suppuration from a Lver abecess may lead to amylod
disease, & rare complication which 15 seldom encountered 1 modern
practce, 23 in tho case recorded below ;—

“The patient had spent most of hus life 1n the Tranavaal, and his iilness was
of some scven yeara' standing 1t began with what was considered to be a
nght sided pleansy, which necessitated nb-rescction and resdenco of five
months 1n hospital In 1930, amabic dysentery declared ateelf and & hver
abscess waa suspected , two years later a large collection of pus was noted
1n the left pleura, and eventually thoracoplasty had to be performed , the
pus which was evacuated was of * anchovy-sauce ” character For the first
time emetme was Exlub‘ited. with excellent results,

wazen, yellow faciea of amyloid disense, and a grave prognons was gven
Mortality.—In the early years of last century the case mortality
from hver abscess was very high—eomething Iike 50-80 per cent —
specally 1 the Britsh Army  Owing to advances i diagnosis and
treatment, however, the death rate has since fallen very considerably,
so that deaths from hver abscess are extremely rare at the present day
When death ensues 1t may be due to pressute of the abscess itself, to
secondary infection by streptococer or Bactllus coh, to gangrene of the
abecess wall, to pneumothorax, to anmmia, or to some nterenrrent
dwease  In the author's senes of forty-five cases there were threo
deaths, one bewy due to pneumothorax, and two to septie mfection of
the abscess camty The mortality rate was 6 per cent, and this
probably represents the average death rate at the present day
Dracrosia
There are few senous tropical diseases 8o frequently overlooked as
Liver abscess, tlus 13 due to the vamety of symptoms As a French
surgeon has put 1t, “ 1t 13 eauier to operaip upon a liver abscess than to
diagnose 1t The diagnosts 1s more eanily armved at 1n the acute than
n the chrome cases,
The following are mistakes commonly made m diagnoss :—
(1) Farture to recogize the presence of any disease ,
(2) Misinterpretation of the sims at the base of the nght ling

tebnle process '
{4) Mistaking other diseases, such as non-suppurative hepatitis or

;hu hepatitds found 1 assomation with malania, ete far abscess of the
hver,
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abscess becorues chronie, and ig accompanied by other sizns of pul-
monary absorptien, such as respiratory distress and clubbed fingers.
Sudden rupture may result in the swallowing of much blood, and
consequent ielena

Raupture into the pleura is by no means as common as rupture mto
the Jung. It may lead to & suddenly developed pleural effusion and
the signs of empyema, and 1n one particular instance the aathor was
able to demonstrate amabe A distinctive charseter of the cellular

Fig. 34.—Disgram to show possible durectlons In which a fiver abscess

icardlum , O, stomsch, D, duodenam; E, pecitonest cavity,
4, lung, B, perfoardlum P'O‘ A dea

preture may be the high proportion of eosinophil cells, as described
bv V. Cordier and L. Morenas (1930).

Fmally the apscess lay tupiuly Guvuga s

s e e . i
and evacuate itself painlessly ; this 15 the most forfunate an
x::ltral terminatron  The skin around suck a spontaneous rupture

v
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18 the differential diagnosis fram perimephne abscess and pyonephrosis
The suthor hos encountered tn o cases of prnnephne abscess which had
been mustaken for abscess of the liver, 1n one, dranage through the
iver had actually Leen instituted, and the true nature af the disease
remmned unrecogmzed till revealed by tadwography (Pig 83) An
mportant point s the differential diagnosis from subphrenic abscess
(see p 229)  Carcinomata of the liver may simulate abscess so closely,
and may gave rise to such hepatic and pulmonary signs as almost to
defy diffirential diagnous, save by laparatomy

Litver sbscess may occur i assocration with Ascaris lumbricordes,
theough mugration of this parasite nto the common bile-duct (Garges) ,
1t has been reported, too, 1 the glanders-like diease mehmdosis
(Stantun and Fletcher)

a3 with dvertienlitis

Case peculiar 1 in

1n 1938 the patient h{td been myalided from India wath a contmued pyrexin
IR WA A i P Bl

restruteil iovement of the right diaphragm and a curcolar less Opaque area i
the Irver aubstance, but there was no lencoeytosis, the count bemng 6,400 wth

abscess

Cases i} points of di
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Differential diagnosis.—Tho differential diagnosis of Inver
abscess, considered tn_exfenso, is n large subject, and presents many
practical diffiealties.  Differentiation has to be made from all the other
febnle conditions it may sumulate : from the continued fevers, such as
typhoid, undulant fover, and tubsreulosis, and from intermittent fevers,
such as malana  Indeed, Manson remarhed that he had never en-
countered a liver abscess in Furopean practice which had not previonsly
Leen saturated with qumnine, and that it should be considered a golden

c

LaWER ToLE OR K1

Fig. 35.—Perinephric abscess regarded as liver abscess Disgnosed by
cystascopy and liplodo! Injection and opened through diaphragm.

Caleulus in night ureter , atreptococe) [n atine, Jeacorytes, 19,000

rule to suspect hepatic abscess m all cases of abdonunal disease assoct
ated with an evening nise of temperature.
: g [ .. -

PPN
1, [ s ! f
B : Pt

A T mamssctant vimars undulint fever rarely assoeiated with rigors,

nvolving the
ilous absces
. hydatid cyst
vema of the
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. G0 eate et el M

suppurative cholangitis with numerous secondary pywmic abscesses mn the
luver proved the correct diagnoss  {Chort 6

From malignant dysease of the lwer —A retired regular soldser, aged fifty six
Septemter, 1930

T P PR A DAYV I EA UAY CAYACACAVAHATA I CA I D CA N 3PP
O [

TR TR TR T Erm e

Sy

Chart 6.~Suppurative cholangitis dus to gall-stones simulating smoebic
abscess of liver,

oo o ovame an
‘

Lot
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was protuberant ; aclerotics and shin were sbightly 1cteric; and there were
v MRSt NS b A -4 I

tion dusclosed doming and bulging of the disphmgm, 88 1 hyes abscess,
with definite fixation

8o far, the signs and symptoms pointed to abscess formation withm the
February, 1925

s ]2 3

rA A CACR VDR R CATR VAT

Chart 5.—As:endlng pytlophltbllls secondary fo an appendix sbscess,
muolating amabic abscess of liver.

Liver, but the presence of icterus could be taken as agamst the ameebic origin
of the disease
The

of extensive 1nt;

received support

NSk ap ~F ik tnmnary

tnre
'
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the Tesponse 13 almost immediate  The character of the temperature
NSV D S o maverstenen of mrahiln m the rne &

b mrrmg

Paradysis of right dome of dwiphragm —A case presenting particular duffi-
culties 1n daagnosis by reasnn of the X-ray appearances was seen m a Norwegan

Flg. §6.—Carcinoma of fiver primarily diagnosed as amebic abscess.
Lots of 35 I n wesght, aight cedema oflegs VYV, mgopbosty TV, tactile vocal fremutas,
wiminseed | VR onumce, dunoished
S .

. (R . . N
arthosts of the iver with collapse of the lower lobe of the right lung declared

From a suppuratmg gmmma of the hver distinetion may also have
tobemade This does not often anse—some three times n the suthor's
experience Usually there are other stigmata of syphilis to be noted

+ha Waaa. gy
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One disquieting feature was the appearance of & trace of bile and an excess
ﬂf urobilin in the unne, but the Van den Bergh reaction was within normal

mits,

Operation was advised, and disclosed 8 small pnmary carcinoma of the
stomach, with numerons secondary nodules 1n the fiver.

From eholecystiss, empyema of gall-bladder, gumma, and hydatid cyst.-
The diffes I diagnosis from emy of the gall-bladder, or even
from choleeystitis, may give nse to difficulty, especially when the
abscess 1s situated, ns 1t 8o often 13, 1 the anterior portion of the
nght lobe.

Amalnc abscess of liver (left lube) simulating acule cholecystiiy —

Aaren, 1936

D [2 (3141316718 0 [O]H A

S [ ]

==
{
- n + Iy N

Chart 7.—Carclnoma of liver with pyrexia simulating amebic abscess.

WTC, 85, examined i June, 1989, from Sudan. Trevious history
attacks of malana at intervals, typhoid 1927, paratyphoid 1930. Recent
recurrent attacks of fever (I. 102° F.) with sovere subcostal pam.
No lustory of dysentery 7 ™ * L
Leuncocytoss 21,000 (

rectus muscle Pamn on

qram. showed. dilated

dispbragm e~ T N
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bemign cystic adenomata  These eysts are usually situated 1n the nght
Iobe of the hver

D 1 dagnosis from abscess abscess
18 less commonly seen at the present tume than formerly The usual
cause 13 perforation of & gastne or duodenal ulcer ; out of seventy-six
cases recorded by H, L Barnard (1910), 1t was due to perforation in
teenty-six, the ulcer being gastric 1 twenty-one and duodenal m five
The left anteror mtrapentoneal fosea wae usually affected  Thus fossa
13 bounded ahove by the diaphragm, to the night by the left lobe of
the Liver, and to the left by the spleen, and by adhesions of the
omentum to the ahdornal nall  (Fig ‘37)

P “ . T '

bk Sabok

FERLE TR TN

md-aullary hne and may essily lead to a mistaken diagnoss of
preumothorax

When the perforation 1s at the pylorus, 1n the duodenum, or m the
appendix, the mght anterior mtrapentoneal space may be affected
Out of twenty seven abscesses of this type recorded by Barnard, four
were the result of a perforated gastnc ulcer, and two were from per-
foration of a duodenal ulcer  The fossa 1n these cases 1s situated bebind
e Y R DAY
. '

.- . . - , .

gastric and one to a duodenal uleer Rarely, the abscesses 1nvolve the
lesser sac of the peritoneum (the lelt posterior mtrapentoneal mtuation
of Barnard) Two cases of this kind, out of three, were due to a
perforated gastric uleer, but the lesser sac was not affected alone

These are the physical charactenstics of subphremie abscess 1t will
Le seen that the maximal signs and symptoms are situated below the
diaphragm and that there 15 absence of those signs which mdicate
actual destruction of liver substance As i DLiver abscess, however,
unless the condition 13 reheved, the pus may find sts exit spontaneously,
the abscess bursting into a bronebus, mto the pleura, with the formation
of & pyopneumothorax, or nto the stomach or wtestme Tt rarely



228 DYSENTERIC DISORDERS

_. A caso of this description was scen by the suthor together with Mr, H. E.
P Pretae R P A ha

abamatan af 4

The assocrated symptoms
the

are by no means so characteristic, and as
auds to d i i i

hilia which hydattd ifection

Fig. 37.—Abdomlnal signs In anferior (gastric or duadensl) varlety of right
antertor Intraperitoneal subphrenic abscess.
¥, faletform Jigament buliing to feft, A, band of a heslons from wmbiliwas to costal
‘margin T\ us jn contact with abdominal wall, G, gas-bubble over liver dulloess,
1, umbiticus, E, epsiform, O M, costal margm

and the mtradermal Casont test (which is valuable) must he taken
nto account

From non-parasitic cysts of the Iter.:~R. Maingot (1940) has described
thesn as sinzle or multiple, more common m females than ‘maleks

wiap - .
assocrated with cysts of kidneys, pancreas or other organs or polyeyst
disease.  Solitary nom-parasitic eysts of the Liver are congental, o
bihary ongn, perhaps ansmg from aberrant bile ducts, resultng in
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9,000-85,000 in 88 per cent of the author's senes. It must be noted
that, m contradistinction to prenmoma and other sephic conditions,
the total merease of the leucocytes is seldom very bigh  The average
18 about 15,000  An actual merease of polymorphonnclears sbove
80 per cent 18 rare; m the author’s records this occurred only erx
times  The brghest differential count recorded was 88 per cent and
once there was a polymorphonuclear count as low as 85 per cent
As a general rule, the leacocytoss 11 hugher with acute accumulations
of pus, and lower witl larger quantities  There may De, as 1 five cases

Fig 38 —Liver abscess With splenomegaly (malarial) and advanced
Recovery on emetunc treatment,

TExmoglobtu, 40 per cent, , red celts, 1,375,000 Orave ood changes, Wassermana
Naction' £ ¥ ot of matiowm teoderness

of the suthor's senes, no increase of the leucacytes—a fact which may
1ot an o e A ..

U ptr cent, lymphacytes, 22 per cent, large mononuclears, 6 per
cent, and eosinophuls, 8 per cent Occasionally, however, eosinapbiba. 15
encountered, and may be, 25 1n one case, as high as 60 per cent In these
mstances, some additional exeiting canse may be present, for mstance,
asthma, 50 that the wmtrhepatic suppnration stimulated the already
existing eosmoph] respanse.
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possibly a ngor. Pains m the shoulder are common. Pain and
tenderness over the lower nbs with limitation of the respiratory move-
ments are asually present, together with a cough, shght expectoration,
and irregular fever,

‘Inf;mry ma typical case will show that an accident follgwed upon

L o
usnally present. In a well-marked case there is an area of dallness
clearly marked off from the resonance of the lung above, together with
toss of breath-sounds and d of the vocsl When
the abscess contams much gas a remarkable senes of notes up to a
tympamtic one may be obtained on percussion, In advanced cases
e Tafon nf ot - o1 g b tea

mnea nf

Fanie snow ba o anesee

UL ClEAT OF PURLIENY LUIG I LHE PleUral Canily apgve Lue Suuputens
colleetion of pus  The drapt iteelf may be pesforated, so that the
subphreme and pleural abscesses connect with one another. Under
these the ity from subphrenic abscesses is 8040

per cent

Generally speaking, a Liver abscess 13 assoctated with a marked dull
note over all the hiver area, while the subphrenic has a resonant note
of gas at one point at least.

Despite these symptoms and signs, 1t 13 notorions that the diagnosis
of subphreme abscess may present amazing difficultres a9, indeed,
Barnard's famous dictum “ Pus somewhere, pus nowhere—pus under
diaphragm " 50 freely admuts  This subject has been specially studzed
by S Wirssaladse (1987). -

Aids to diagnosis of hepatic abscess.—Actual dysentenc
gymptoms are very seldom present mn association with Liver abscess,
but usually some evidence of previous ulceration of the large mtestine
may be obtamed by palpation of the abdomen, when méltration of the
sigmord flexnre (24 per cent. of cases) and of the caenm (8 per cent.)
may be ehieited .

Sigmordoscopic exsmmnation may assist (see p 178), but it is not
always possible to obtamn evidence of uleeration of the Jower bowel,

. as ths 19 usually m and around the cecum, far beyond the range of the
nstrument

Examination of the freces.—When there are clinieal evidences of
hepatic abscess, the discovery of E. hastolytica cysts in the fwces is of
great confirmatory importance

Rlood i L —In jati with pus
formation within the hver, it 13 reasonable to expect an merease of the
Jeucoeytes, and usually there 15 a genuine increase; it vanec} {rom
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toneum has been used with success m locating abscesses of the hver.
By this method the organ 13 surrounded by & gaseous zone which
renders 1ts outline visible. i

Radiography assists m the differentiation of hver abstess from
.subphrenic abscess, tuberculoss of the lung, and empyema,

Aspiration as-4n aid to d The most practical method
of demonstrating the presence of an abscess 138 by aspiration—by
drawmg up hiver pus mto the explonng syringe  Anatomcal details
have to be borne n mipd by the operator At no powt should the
aspirating needle be mserted for a distance greater than 83 meles
from the chest wall Beneath that zone bes the mfenor vena cava,
and fatal results have followed too vigorois an aspiration without due
regard to anatomy  The needle should be wserted, under local anas-
thesia, at the most tender and prormment portion of the hver If,
however, there 13 & definite bulging of an intercostal space m the
axillary ime, then that should be the pomt of election; sometimes,
hasever, 1t may b adyisable to select the posterior aspect of the thorax
at the angle of the seapula  In exploratory aspirations the needle
should always be mserted mn an upward and mward direction, 1e,
towards the mpple, the needle will then pass throngh the mam
structures of the liver, and will be likely to tap the abscess t the upper
part of the right lobe, It will readily be seen that 1t 18 unsound to
pass the needle n a stnetly horrzontal direction  'While the needle 13
entering the liver, traction should be made upon the plunger, in order
that eny pus encountered may enter the barrel of the syrnge and
be recogmized

In acute eases I b pus s chocolate
colour, but 1n long-standmg cases 1t may be thicker, of 4 gummatous
consistency, and actually yellow. Very rarely can amab= be demon-
strated 1n aspuated pud, the author bas succeeded 1 dong so on
only two oceasions, though others have had better fortuus, far 8 M
Cben, ¢ W Van Gorder and ¥ K Yuan (1931) found ameeb®
twenty-sx ont of forty cases The ameeb® usually appesr 1n the pus
at thé end of aspuration, a3 they are situated actnally m the walls
of the abscess cavity  The mueroscopie charactenstics of the pus may
fo- (1) many dwmtegrating leucocytes, (2) hepatie cells undergomg
fatty degeneration, and {3) cholesterin erystals, It 13 usunlly stenie on
culture, but 1 Jongstanding cases streptocoees and Bacafhus coh may
be present

H L Chung ef al have described a novel method by aspration,

Or even months
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Ancemia —Anzmin i3 not a constant feature of liver abscess, unless
absorption of septic maternal has proceeded for a considerable
length of time. Grave anema with a reduction of the hemoglobin
below 80 per cent. hias been encountered in eight cases, but m only
one has the author observed changes o extreme as to resemble a
genuine pernicious anemra.

A Goancse steward was scen 1 October, 1928, with enlarged liver and
spleen, the result of old standing malara  The hxmoglobin was reduced to
40 per cent and the red blood-corpuscles numbered 1,375,000, with normo-
blasts and alteration 1n the smze of the cells Remarhable improvement
of his blood-prcture took place after aspiration of the hver abscess and
emetine treatment. (Fig, 38 )

Radliologlcal evidence.—An X-ray exanunation may be extra-
-ordmsrily helpful, or 1t may be the opposite The saltent pomts to
observe are fixation and lmted movement of thaldmphr:évm on the

' camease

seen hy screenmng N i

In the author’s senes, dommng of the diaphragm on the right side
afforded an efficient help in one-third of the cases  The preture showed
stretehing of the diaphragm, sometimes 2} to 8 mcy‘es beyond the

“iona

laterally situated, becomes less acute, more nearly approaching a rigut
angle {Plate X), bnt 1f the abscess 18 nearer the vertebral column, the
anzle 13 more acute. Seraus effusions mnto the plenral eavity .l\ml

with o total
ine tha lach

bser
. secently Lreated o case m which a less oraque area 1 the
ity T ond the actual eamity and formed an accurate e to smpiration
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AMEBIC ABSCESS OF LIVER
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Liver-function tests.—The valae of biochemical tests in mdicating
imoliement of hiver function has been emphaaized by A. F. Hurst,
In this connexion, the author’s attempts to utilize the Jevulose-tolerance
and the bromsulphthalan tests have shown them vnrehable,

Treatstesnt of Heramic Auesisis

Acute ameebic hepatitis (or hepatte amcebiasie). Teacts very quickly
to emetine injections given in the generally accepted dosage The
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Chart 8.—Acute hepstlc ameblasls, showing Immedlate effect of emeting Injectlons.
‘The dotted Sine represents the pulse-rate.

. 43t Ean e w b e antian af 0§ pramns. Subsequently
(Chart 8)

to anti-amebic treats

' the ndminis(mtiﬁ;\ gr

ipecactanha powder. Apenents, such as the sulphates, should be
:Lllee?ccnu!ious?; and the patient should be placed on a low dnelﬂfs-
The hiver is ponlticed by hot fomentations and antipblogistine, and,
it there 13 much pamn, dry cupping may be recorted to or leeches may
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be applied over the affected area. Ammonium cbloride m 20-gran
doses three times a day appears to have the effect of reducinz 1t
Thers has been covsiderable controversy about the effect of emetine
and EB.L in the treatment of hepatic gbscess.  In the autbor’s opion
there are undoubtedly cases in which the physical signs of liver abscess
and the lition of pus have disappesred upon wmtense auti-
ameebie treatment 3 but thus is by no means slways the case The
posuble explanation of this wall be siven later
'an & liver abscess always be aborted or prevented from formng
by routine treatment with emetine-bismuth-iodide 2 Since the adop-
tion of I..R L. aud quinoxyl as the stock trentment for all cases of chronie
amoebiasis, failare has onee been recorded among the author’s cases
This concerned & man of fifty-eight who had spent forty-two yeass 1
West and Central Afnca In 1325 he had been opersted npon for acute
appendicitia, and be subsequently suffered from hepatitis and was sad to
have developed a liver abecess which was controlled by emetine injections.
E. hustolytica were found only once in the fces, in Janaary, 1934, when
amabic ulcers were demonstrated in the bowel by sigmoidoscopy  Durng
the mne yea'm‘he bad |uﬂ'emi‘_£mm time 1o time from febnle attacks !rhlclh

EBL and quinoxyl lasting twelve dave

On Tus retarn to Rbodema he remmned well for a year, then the febrle
bouta recommenced, and in October, 1935, he returned to have an exploratory
laparotomy performed for suspected cholecystitis In November, 1935, 8
chromo wmtralobar bepatic abscess the size of an apple was found m the
postensor part of the right lobe of the liver, where it was very difficult to
locate and approach It a3 drained, snd four ounces of pus escaped  Con
walescence lasted eight meeks, but was retarded by the mntervention of an
attack of amebic dysentery with blood and mucus in stools contaming
namerous active £ Rustolytica, and Inter by a B cols bacillurss  The dysentery
was controlled by a further course of EI T and quinoxy and the bacilluna
by mandehc acud treatment  The patint finally recovered and has remained
five from any eymptom of ameehiasis ever simee

When rtgors are present or when there are signs of bulyng or ederua,
medicinal treatment 1s of httle value, and steps must bo taken to
aspirate pus from the hver

Aspiration.—Aspiration of Liver pus by means of Potam’s aspirator
has recerved much support It must, howeser, always be precedel
iy prelmmary usy ocal hesia (2-per-ccnt movornm
1 ueually sniexnt, but gencral narcows 15 adimable m nervons

- subpecta A medwn- or full-uzed aspirating nedle 14 wad, aa the pus
may be too thck to flow (hrongh a cannula of smaller bore  Yellow
Serons flud sueects o plenral exndate, especially when fihrin as prescnt,
and may indicate an underlying hepatic absces.  Somrcbmice, oven
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days before aspiration, as this procedure defimitely lessens the nisk of
« Framen st hpmanchenn

- ' s .

Aship’sengineer was seen in November, 1932 He had suffered four months
previously from ameebic dyventery, and had been treated on board ship as
Aovember, 1975

28 X 2 5 T o o o R e TR OO S DO T
7 i C S Tr
BRER] 5 = i o
EEs=m 8 TF 52
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Chart 9.—Amabic abscess of liver, fo show effect of the combined aspiration ang
emetine frestment. The result was successful.
a case of pleunsy, on sceount of nght sded pein. The signs and symptoms
of Liver abacess were fauly defimite and were confined to the hver and base
of the nght Jung , shoulder pawn was also marhed, The X ray
e e o3 ZORAG i, Ry o maned, R
A . ' s e,

[T S
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when no pus 13 found, great my follows the aspiration of
soveral ounces of blood from the liver (hepatic phiebolomy).
- e . W . .

In 1002 Sir Leonand Rogers advocated repeated aspiration of the hepatio
abscess, and injection of quinme in solution as an amabicide.

The records of the Bnitish Army in India in the closing days of tha
last century are very impressive.  Out of 2,661 cases treated by open
operation, the mortahty was 56.7 per cent. This was before aspiration
methods had been generally adopted. Since that time, out of 111
cases, collected from vartous sources, which were treated by aspiration
?_Iune, the mortality has been shown to be less than a quarter of that

igure. .

The advantages of using Potamn’s aspirator are many; the death
rate has been reduced considerably; the shock to the patient 1s
neghgble, and several pints of pus may Le evacuated Vhen anti-
ameebic treatment 14 mstituted, reenrrence, in the majonty of instances,
does not take place. When pus has been found by exploratory
puncture, the aspirating needle 1s inserted along the same trach an
pus will flow when the stop-cock of tho exhaust bottle is turned
Should the pus prove to be toa thiek for aspiration it may be diluted
by injection of weak eusol solutron nto the abscess cavity. The
method 15 g0 srmple that 1t may be practised in the patient’s room 1
the absence of the factlities offered by an operating theatre.

Sometintes almost wneredible quantities of pus are aspirated. The
anthor has frequently obtamed 40-60 oz., but m one reported by
A. C Alport and F Ghahoungu: 8,500 ¢ ¢ (120 oz.) were removed by
one aspiration  The total amount was 8,100 ¢e. (270 oz.) in four
acprrations  The Lver thereforo showed itself capablo of accom-
modating nearly one and a half times its volume of pus without rup-
tunng

Usually an effusion of seram takes place mto the abscess caniy
immediately after the aspiration, and the swelling and pain thus
produced may give - Mg
pus, hkewise a p:
sonietimes oceurs
15 painfess

The a
election.
but 1n .

performe
punctures by this method, but unless the liver substance 18 actually

Tacerated, there appears to be little danger  Whenever possible, S or 4
grams of emetine should be mjected hypodermucally thres or four
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500 cc of pus, open operation was performed and a tube mnserted mto the
abscess cavity  Active £ hustolyfica were found in the pus, but there was no
response to treatment with E BT (19 grawms)

The recovery of th case after aduussion to the Hospital for Tropical
Diseases on March 19, 1031, was due to the establshment of free
drawage  On te opening the wound i the seventh wtercostal space n the
yud-avllary e, 10 ounces of claret Iike pus were evacuated , 1} nches of the
exghth mib swere resected, and the cavity was explored and thoroughly washed

D

e

o
||" i
i

i
(@)

Fig 39 —Liver abeiess of antervor surface of right Iobe, South Afrlcan
nfection,

Slgng ot buse of right Jung, no £ hstolytrea evsta 1n fnces, Loucoeytes, 214,001

open
Operation, 47 B oz of pus evacusted,

secondwrily inferted with Bacfur colt
. weot st +-+-+, mvsinum tadermes.

out with normal salne A rubber dramage-tube was mserted and the Carrel
Takin method 0f contimana dramarn wat s 423 T 1

Necrosis of one or more nibs 1 the vieinity of the dramage-tube 1s
a not uncommon event after operation for hepatic abicess Lecomte
{1918) has desenbed six cases and thinka that this compheation 13
more frequent in those instances where the abscess has been opened
without resection of a nib, and that it 13 caused by msufficient dramage,
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The open operation—Only occasonally at the present time has
resort to be made to open operation and dramuge of liver abscess,
In longstanding cases the pus may be so thick, and the neerotic tissue
1 the wall of the cavity go abundant, that the only means of evacuatmg
3t 18 thorough dramage and irrigation by the Carrel-Dakm method.
Secondary infuction 1s the most smportant indication for this method

A. C., Alport and F. Ghalioungui {1939) think that the modern practice
should he to aspirate the abscess before operation, stain a smear of pas,
and examine for bactena and, when B, pyscyaneus or other orgamens
are present, to gve sulphonamude 2 grm. for 10 days, with injection of
soluceptacine mto the abscess cavity

pre<ent they are divided, and smnus foreeps are directed along the
needle and pushed through to the abscess; the blades are opened n!ger
withdrawal of the needle. A suction apparatus minimuzes the risk
of soihng.

o ’ ¢ - 4= 35 ime, The twe-stage method 1

swing the necessity of obtaming
operatton. .
- ., oem

In December, 1930, he was admitted to a London nospival, wieie Lussse-
ment of the Liver was recognized, also nvolvement of the base of the nght
lung. The leucocytes numbered 14,758  After a prehmmary aspiration of
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action 1 acute ameebic hepatitis which occurs in the course of ameelie
dysentery In amoehic hepatitis numerous small necrote foct contain-
g “ nests " of amebre form in the Liver  (Fig 40) It 1s reasonable
o suppose that emetine therapy extirpates these and that the surround-
1ng necrotie tissue is absorbed, These considerations are based upon the
observed fact that the alkaloid—emetme—has a selective action upon
the trophozantes of E hustolytica, while EB T exerts a special action
upon cysts

Emetine + 4+

Fig_40—Amebic hepantis with aoirbic dysentery
Mihary necrotle jocl contuining entammbe  Actiol
of ematine very effcetive,

Emeie
Fik 41—t st vz s smonat o
3. active amtm, nithout dseaterl. Dy tome,
Action of emetine effcctive b

Figs. 40, 41 —Dlagrams to Iiustrate the formation of amechic abscess of
the fiver.
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or, it may be, by pressure of the drainage-tube, The necrosis usually
affects the antertor part of the ribs and their cartilages.
Treatment after operation.—For the first two days alter a
Itver abscess has been opened, the discharge is conuderable, and the
dressing may have to be changed frequently. Very soon, however,
should the case do well, the discharge drunnishes, and the dressing
requites renewal every other day, or every three or four days,
Dunng the first week the drainage-tube, prosided it be acting efficiently,
should not Lo disturbed, more particularly as it may be diffictlt to
replace. Later 1t may be removed and cleancd and, when discharge
gms pnllchcnlly ceased, cautionsly ghortened. It is a great mi.sfal\f o
PN Jprpsw-S e A e Sy L PR D S AR S

1s serious and 1f may be fatal - .

Should an abseess, on being opened, be found to be secondarly
infected, or should 1t become 5o, 1t must be fushed out daily with a
weak non-mereunal antiseptic, and a counter-opening made 1f necessary,
Continuous dramage by the Carrel-Dakin tubo method, and daily easol
wrrigation is often very successful, .

After a liver abscess has been opened and s draining Weaul' the
temperature rapudly * * ° o ' -
fever peraist, 1t 13 to
there are other absce
anisen  If another a
asprrator and drained

Tt 13 adwisable to give emetine hypodermically in 1-grain doses both
before and after the operation, and to continue to exhibrt it for &
fortmght .

1f any p of hepatie 1nefh: due to ive destruction
of iver tissue are noted, the presence of diacetre acid ar & lugh ammonta
coeficient 1 the amne should be an indication for the oral of rectal
admimstration of glucose and sodium bicarbonate, or, in'some cases,
for ntravenous injection n 5- to 10 per-cent, solutzon

After evacuation, a Carrel's tube 13 passed inside the larger dramage-
tube and srngation with Dakin's solution 13 earried out, by means of
a large glass synnge, at two-hourly intervals, for nineteen days
preparation contaning ferments (Enzymol, Fairchild), half an ounce to
an ounce of water, 18 useful for mjection mto the abscess cavity for
dissolving adherent sloughs

i for ine tre It 15 necessary that some
hypothesis be formulated as to the rahonale of these various methods
of treatment. Most authorities recogmze that emetme has a selective
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combmed with emetine therapy is effective  The amount of pus 13
too largo to be absorbed, snd the amebe in the abscess eavity are
vulnerable to the action of the emetine

Tn the final stage, the abscess cavity has grown fo a farge size and
the active amocb® havo died out, because conditions are unfavourable
to ther farther multipheation A sumlar process takes place m
gummata of the biver and 1 tukerculosis, w which digeases also the
causative orgamsms eventually disappear

As a rule, m longstanding swmeelic abscesses secondary infection

October, 1531

TRIST

3 PALILAEIE
-

N T XY

EREE- e

Chart 10 —Tata) case of ameebic abscess of the fver. Rupture Into the right Tung.
Death from streptococen septicemis, Fallure of emetine and espirstion therapy.

s PR .1 .
\

il L | H !
amit perforited to afford eflien nt and contimuous dramage. (Fiz 43)

Prognosts or HeeaTte Asscras

Under modem conditions, with eatly operative intetference and
with emetine and EBT therapy, the prognoss 1s good in cases of
snglo abscess. In multiple abscesses, however, or 1n 4 smgle abscess
if 4t 1 loculated, 1t 13 by 00 moans 50 good, and 1 thers are more
then two or three abscesees, 1t 13 usually hopeless

11 partial rupture into the luny takes place, there 1s danger that the
onginal abscess cavity msy become mfected with streptocoecy, and

16
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The next stage in the-formation of a hner abscess, which may be
termed the enrly suppurative stage, is less acute. Hero the necrotie
tissue, which has been iquefied by the action of the amcebm, 1 sterile
{Fig. 41) - The smmbm hnn" in the actual ubscoss cavity are still in
an active state of multip to the action of
emetme.  Small i ield rapidly to emetine

SN . T e

.

nsidershis

42 —3 sdranend lm n abacrss ool v

o e phipd Ry
3‘,’-;-‘" o s o i bt ot 2
therapy tﬂeﬂz\'s.

Flgs. 42, 43.—Dlagrams to lilustrate the formatlon of amaebic ebscess of

oped




CHAPTER XV
AMEBIASIS (continued) : RARER AMEBIC LESIONS

Auepic Apscrss oF toE LuNe (PULMONARY AMTBIASIS)

As & general rale, amcebic abscess of the lung 15 secondary to abscess of
the liver, but primary pulmonary ameebic lesions have rarely been
deseribed  Usually they are single, but they may be small and multiple.
‘The lower lobe of the right lung 1s the part usually wnvolved, and the
dphragm becomes adherent tn the lung as well as to the liver,
Rupture takes place mto the bronchus and the pus 13 then
expectorate

Macroscopre pathology —The mner sutface of the abscess wall consists
of & zone of necrotic matenal contamng histolysed lung cells, amebee,
a few polymorphonuclear lencocytes, and many lymphocytes

In most cases of amehaas m which the lung 15 aflected, dircet
extension of & pteviously eisting hepatic abscess through the diaphragm
can by proved to have talen place Rupture of an unrecogmized

simulate b or lved 13

b -y
(Plate XI, nght, facing p 235)
The author has records of 1nstances of this compliestion, in two of
which the dagnoss of taberculpns had ongmally been made
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that lly a p 1 septi

The following ease illustrates this pomt s
, A muning engineer had suffered for nearly thirty years during his residence
in Indi from perodical attacks of diarrhoes, but the first inkhngs of a hyer
abscess were noted on July 13, 1931, when he fell from & ladder on b left
N e T Tl Ta L oaa

may result. (Chart 10)

the mght lobe of the liver: one was healed and one in the process of
granulation, but the third,  hich had not been touched by any of the operative
1 ek a3 i P e g ee 1 smealead ks mopbpminn suwHon of the

The question of return to the tropics aiter recovery from liver abscess
1s & matter that frequently has to be decided. If & relapse of the
amebne abscess has occurred during treatment, or af very constderable
damage to the hver tissus has taken place, the patient should remam
m a healthy and temperate cimate; but there are many instances
of patients who have enjoyed permanent good health in the tropics
after recovery from Iiver abscess Before grving permission for the
patient to relurn 1t must be ascertamed, by repeated sigmoidoseopy
and exammations of the feces, that the bowel 1s thoroughly cleared
of amebie mfection  Through neglect of this precaution, re-
mfection of the liver from the bowel may occur. Recurrences of Iner
abscess have been known after periods as long as from five to seven
years from thy formation of the first.



mereases, or 1f the patient continues to Tose weght, an attempt should
be made to reach and dram the sbseess from outsnde, especrally 1f
there 13 no response to mediemal treatment after full doses of emetme
and pecacuanha If the tempemture Tewmaing normﬂ.l the pus
gradually decreases, and the hody
unnecessary, or af alt events should be del’erred

Primary pulmonary amelasis.—In a case of primary pulmox_mxy

u

5
andn section th org wereseen p g the wall
of a pulmonary artery

Colin 1 1873 described ten abscesses of tho lung which were secondary to
& thrombomg 1n the hiver, and 1n a case reported by Moxon the hver abacess
bad actuslly burst ito a subhepatic vemn and then spread to the lang In
primary pulmenary amebiasis, the probable route by which the amabw
gain access to the pulmonary circulation 15, as suggested by ¢ H Bunting
1 1906, by direet embolism mto the lung through the eirculation from the
colon In Bunting’s case firm consohdated nodules wers found in the lung,
and m each entamab were demonstrated 1 section
.10 another cuse, dosenibed by Opie in 1901, & lvrge amabio abscoss was
Setigrviotie vyt i B afiontvidic i Bvimstision ottt

present  Lowson reported & mumilar matance, sad suggested aspration of
The pas  Tho absncas cavity was outhaed by means of a radioscopic screen
The sate patient subsequently developed a hepatic abscess. J W S. Mactio
020 found at, n“fnm an ammphie ghecnge of tha hine an gepnn 0t an mth g

Xeray exammation may not roveal any ovident lesions, but B A
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i India and had recently returned to England on Jeave, The sigm
o ety T ARy The e
two days she deseloped signs of Pleunsy at the base of the right fung ;
days later there was high fescr with hemoptysis and expretoration of b
stamed, frothy pus, accompanued by acute dirthas, Xersy examin
stamncd, fr 2% eompaniid, by, neute, dairhra, Xy e

E hirtolytica eysts were found in the fxces and he had a lencocytos

20,000 On appropnate treatment with emetine and ipecacuanha 8 1

recovery took place _This case was notable 1n that the suagram showec
Yk pnee e eI

There are vanous ponts to be noted 1 connexion with the diagn

of transdaphragmatic rupture of hver abscess. Hiccough is &
Chocolate-coloured Iner pus s usu

m large amounts 8t periodic Jntervals  Lymng on the sound iung
up wptation, while relief 13 obtamed by tumning to the affected i
Some assistance m diagnosis ean be obtained from the microsec
appearances of the expectorated pus, which usnally contams Charc
Leyden crystals, the remains of iver cells, and epithelioid cells dert
from the lung  Sometimes fibres derived from the muscles of
diaphragm may also be recogtuzed
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Butherto been reahzed, their recogmtion having been prevented by the
difficulty m obtaming evidence of assocrated ameebiasts

re and
150 was
. paper

. . ey

were smgle, and affected the cerehrum , but m one case the cerebellum
It 19 by no means certam that all the recorded cases are examples
of amebie mfection  Accordmg to F L Armitage, who colle:ﬂ,ed

of the patients has recovered

The abscess 13 described as being generally single and as ocourrng
with equal frequency on the nght and leit u:de, hilateral abscesses
have been found on six occasions  In recent acute cases there 13 no
resulting pyogeme membrane, but m those of long standing there 1s a
tendency to formation of & cyst-wall

Tho solitary case desenbed 1n recent years 13 that recorded by
T D M Stout and D E Fenwich (1918) ~ The patient was operated
on for a hiver abscess, and m the discharge from the eavity active
T Taminl b oam e con £r mAd Ml b o oA e T

The differential diagnosis has to be made from cerebral malana,
metastatic geptic abscess, caseating tuberculoms of the brain, cerebral
gumma, and actmomyeous

The disvase 1s rapudly fatal, death in tho recorded cases takmg place
on the sth to the exghth day from the onset, of headache

Amabic abscesses of the spleen, epididymis and penis.—
T. Rogers has desenbed soveral ¢ases of abseess of the spleen m s
records of autopmes i Caleutta, all secondary to amabic abscosses
of the lvex 0 Jacob (1911) collected ffteen cases of hepatie eomph-

. . . . Lo e .
dilatation of the ducts, n which masses of spermatozoa and numerous
amabe were demonstrated

H B Sib,J K Vo and V T Laew (1939) desenbed an amabie

ulecration of the pems, of five months’ duration, healed by emetine
e ctions
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Dormer and J. Friedlander (1941) state that the radiographic appear-
ances may resemblo fuberenlous infltration or hronchopneumonie
eonsolidation,

So far, there are no authentic instances of amabe having been
demanstrated i the spatum, although various obeervers haye desenbed
bodies which they thought might be dead organisms, but which probably
were the large cpithehoid cells usually present m inflammatory pul-
monary conditions,

Three cases of pnmary pulmonary amebiasis which have occurred
m the author’s practice are described below. All three responded m
a dramatic manner to emetine and tpecacuanha therapy. It will be
noted that the diagnosis of this curious condition must be based vpon
the previous lstory of intestinal amcebiasis, the leucocytoss, and
lasting response fo emetine therapy

The first case was that of an ex-soldier who had suffered from amebie
dysentery in 1918, and was admitted to hospital yn March, 1921, He was
1ll and emaciated, and his mamn symptoms were acute pain i the lower
chest on the nght side, accompanted by cough, fever, and respiratory distress.
Profuse purulent sputum, without P d. and an inter-
mittent pyrexia varying between 101° and 102° F, with nocturnal awests,
and a leucocytoss of 14,000 were present  No clubbing of the fingers was
noted. A patch of dullness £ inches n diameter was fuund below thel
angle of the nght scapula, with bronehal breath sounds and occasionsl

T Later, stmiar bronch, areas became spparent m
the lower lobe of the left fung. The sputum contamed numerous pus sad
large epithelioid cells. No evidence of hver nvolvement was found gb:
probable diagnosis appeared to be tuberculous broncho-pneumoma but,
28 1o improvement took place after a month in hospital, emetine mjections
(1 gram) daily, together with 10 grams of powdered ipecacusnhs, were

There was ; the temp became
normal, and the patient recovered and regamed 28 Ib. 1n weight. )

An ex-soldier from Mesopotarma had suffered from amebic dysentery
with numerous relapses, and had been treated in hospital Re-admitted m
May, 1921, fourteen days later he commenced to suffer from mgors, together
with bronchial pneumonie consohidation of the lungs, nocturnal pﬁ?“ﬂ":’p‘:
ot e St et . tlbul-aegme

emperatume il WELAtery SDA Uete Was B gL I Weies ot =
X-rays afforded Lttle asaistance 1n the diagnosis N
1t'1s probable that these cases are much more frequent than hes
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Flg. 44.—Amebic granuloma and ulceratlon of the abdominal parletes
surrounding colostomy.

POETENrS Sy

L A

Fig 45.—Amabic granuloma and ulceration of abdomlnal parletes
surrounding colostomy. Appearance after Injection of 8 grains of emctine,
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Amcebic infection of the skin and other tissues.—It appears
that under certan cireumstances invasion of the shin by Entamaba
huslolyfica, producing extensive destruction and sloughing of the tissues,
may take placo in the vicinity of a discharging amebic abscess of the
hver, or 1 immediate proximity to the bowel.

L. Traer, M. Favre, Y. Morenas, and C. Petouraud (1927) have
descnibed 1n mnute detail a peri-anal lesion 1n 8 man suffening from
chrome dysentery. It had been present for six years, but bealed
rapudly after emetine injections, In the pus entamembe were found
E revealed pic, punched-out ulcers of the epidermis,
and of deep-scated colontes of amabre,

M F DIngman and H E Meleney (1931} found ameebe in uleers of
the shin and deeper tissues of the abdominal wall, Ono ulcer was
secondary to an operation for resectton of a portion of the colon in-
volved in amcbic ulceration; the other followed drainage of an
ameebic abscess of the liver. Chnically, the shin lesions showed a
raptdly spreading ulcerative process and a border presenting irregular
outhne There was extreme pam on pressure, and the floor of the
uleer was composed of granulation tissue covered \)ith débris

pus

S F Ngai and C. N, Frazier (1933) made a cateful and complete
survey of the literature of this subject mnce 1891, together with a
! A LR oy

ho best

patient

suffered trom & tumour m the right lumbar regton which discharged
Iiver pus, and from that time an uleer developed m the mud-axullary

Iine, which ¢ Tt -1~ gtamed
sections of metine
therapy the .

A case of whgc}:

WRS UNUUUDLEULY S6vLa by Lintusse sy . e .
had served fifteen years previously 1a the Army in India and had

O
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R. V. Rajamn and P. N, Rangah (1939) have deserihed amcebic anal
ulceration and stnicture of the anal onfice, which was cured by emetine
and ERT

The histopathology of these lesions demonstrates tho destructive
action of the amaba ; once they have reached the epithelum, the
colls are progressively dissolved, so that punched-out wlcers are
produced  There1s a gero-fibrinous and cellular exudate which becomes
necratic on account of & Iytic action of the amebe

Slan lesions produced by E Instolylica have also Leen recorded by
A Canm (1912), M F Engman and A § Heithaus (1919), Van Hoot
(1926), and 8. Crawford (1933)

Urinary amceblasxs.—\lumerous observers huve xepuxted mfechon
of the human bladder by Ei
this orgamsm in the urine The evidence m the grest ma)onty of
cases 15 very unsatistactory , large inflammatory eells from the bladder
wall, or from the prostate, often’ bemng mustaken for E. hustolyhrca. In
the author’s expcnience E hustolyfica cannot survive m unme for any
Iength of time  Considerations such as these are entirely laching from
the many uneritical papers which have appeared on’ this subject,
ueppmlly one Iy K D Manshar,
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E. lnstolytica cysts in the frees, he had never suffered from duarthes
or ** dysentery.” The primary lesion appears to have been a perirectal
abseess, A left tliac ol ¥ Wag perd; d. In spite of irngations,
uleeration spread relentlessly to the perineum, sacrum and alwo on the
abdommnal wall round the colostomy wound. The patient was ex-
tremely all with hectie fever and tachyeardia. Thero was an enornious
uleerating cavity which had destroyed the rectal floor. Response to
emetine was mstantancous  After 8 grains the cavities had granulafed
up and the ameebic infection was cured Ly LB and qumoxyl
Thiersclr grafts were subsequently apphed.

2B

Flg. 46.-Section of smoblc skin_granuloma, showlng invasion of
subdermal tissues by Entamaba Awtolytica

C. H Hsu (1987) 1n Perping, China, desenbed a sertes of fourteen
cases, and 1n lus opimon the condition 13 by no means rare. Ameehiasis
cuhs occurs chiefly as an unsuspected secondary nfection of
papulomata, usually of the anal region The lestons generally tabe
the form of charactenstic punched-out ulcers, implanted upon
pert-anal papillomata, m the urethra, on condylomatous growths of
the anus and vulva, even situated 1n the cervx, on carcmomata of
that remon, as well as on papillomata of the labia majora and minora
These ulcers are aptly termed by the French workers, Tixer et al
(1927), * poroderine antbtenne ” The lesions produced are fundamen-
tally suilar to those found m the mtestine.
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R V.Rayamand P. N Rangiah (1939) have descrihed ameebie anal
\x]ceanhun and stricture of the anal orifice, wlnch was eurcd by emetme
and B

The histopathology of these lesions demonstrates the destructive
action of the ameebe, once they have reached the epithebum. the
cly are progresvely dissolved so that punched-out uleers are
produced  There 1s a sero-fibrinous and cellular exudate which becomes
necrotic on account of a Iytic_action of the amebe

Shin lesions produced by E Iastolytica have also been recorded by
A, Canm (1912), M F. Engman and A 8 Hesthaus (1919), Van Hoof
{1928), and 8. Crawlord (193%)

Urinary amoebiasis.—Numerous observers have reported infection
of the human bladder hy Entamaba histol and of
this orgamsm in the urme The evidence i the great majomty of
cases 15 very unsabisfactory , large mflammatory cells from the bladder
wall, or from the prostate, often bemng mistaken for E Mstolytica  In
the author's experience E hustolyficn cannot survive in utme for any
length of tune. Considerations snch as these are entirely lacking from
the many uncntical papers which have appeared on this subject,
espeesally one by K D Manohar

Usnally the presence of & fistulous openmy hetween the bowel and
the bladder cansos the parasite to appear from tume to tune n the
urme  In 1911 G ¥ Craig recorded a case m wlich B Rustolyhica
wero found 1n the urine of & patient sufferng from a fistula Letween the
bladder and an ulcerated area m the intestine




CHAPTER XVI

BALANTIDIASIS, GIARDIASIS, FLAGELLATE DIARRHGA,
INTESTINAL COCCIDIOSIS, MALARIAL AND LEISHMANIAL
DYSENTERIES

BALANTIDIASIS
Balantidiosis; Balantidial dysentery ; Ciliate dysentery.

Y ;

For the past Bity years it has been recognized that a form of duarrhees,
or dysentery, may ho caused by a ciliate protozoan~—DRalantidium eols
This 15 a common parasite of the domestic pig and of monkeys, snd in

described by P H Malmsten (1857). He kuew the protoroon 2s

H. Ziemnann (1925) with special referenca to chnical and patholomeal
findings. F DPntze (1923) has summarized much of the knowledge of
this subject 1n a thesis for Berhn Umversity.

- N - PR A,

Human cases ha
withit, 1e, 10
expeniments dire
Casagrand and P, Barhagallo (1895), who tried to anfect themselves
by swallowang ewtable matenal, were unsuccessful
A. Sevra (1931), 1n Porto Rice, records that m over 5,000 stool
254
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e

Flg. 47,— Balantidium cols In feeces.
(Photomieroraph, Dr I K Grefia, Amer Msss Houp , dssil, Eqypl s

examimations, Balantuduon cols was seen only four tnnes, and that w
only 6ne were dysenterie =) mptoras noted

Geographical distribution.—Cases have lwen recorded m the
following localities -
Europe . R

Asa Sibemn (Port Arthurl. China (Twngtau, Trembur)
Phibppines, bram, Indiy (Aswm), Mamanne Idands
Cochun Chun, Ssndwich Islands, Andsman Islands
Afrien Egspt (Alcvendsa), Sudan
North Amerca Seven wn mental defectives 1n § Carobns (M D Young,
19300 from Tennessee (H E Meleney)

South gnd Central

Amer Benal (Rio do Jamero), Porto Rico, Cuba

L Brawpt (1909) summanzed the distnbution of this parasite, und
Topter (1924} has enumerated 232 cascs, among whom were 143
Turopeans L Machenzie and H Bean (1938) recorded the fret
case 1 Great Dritau 1n o mental patient

Pathology —Fatal mfections are found 1 man as well a=1n monkeys.
The researches of M Askanary (1903), R. Strong and W L. Musgzare
have shown that the balantidis penetrate nto the bowci-mall 1 the
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sano wanner as L. histolytica, and in the blood Is of the mucosa
and subnmcoss  T-fa- - tT Al : e
hyperemia of

awellings, with

wsually blachin: recent ones wregularly shaped with undermnmed
edges ™ h SR T ey
ing the ,

{Fiz 148)

ferment

rnyz

Fig. 48.—Microscople section of the farge intestine In human bslantidlssis,
showing the positfon of the balantida in {he submucosa. .

Histologically, there 1s httle to distmgaish the uleerated bowel
from amcebie uleeratton, but the orgamems have been found by
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—The sy produced by the balantidium in
man are, as far as we hnow, almost indistinguishable from those of
balantidial colibis there 18 colicky pain, shgh

- gt

Af qoend b 4L7mgt fazeod famema mnalchia

. . ' .
change, there'1s no ytosis and the polymorph ‘number
70 per cent

This mnfection has been observed to persist, on an average, from
four to fifteen years

Treatment —From expenmental work, E. L Walker (1918} con-
cluded that orgamie compounds of sdver were most effective 1
eradicating the infection, but m actual practice these preparations bave
not been found useful

At present therapy 15 purely empinical The following drugs have
boen employed thymol as i ancylostomasts, calomel , earbolic acid
1 pills, extract of fhx-mas, methylene biue, 1pecacuanha , emetwne;
quunoxyl; ol of chenopodiam, stovarsol and santomn  Enemeta of
sodme golution 1 10,000 and tanmmn 1 1,600 with 10-15 drops of
tmeture of opuum, and of quuune have also been used .

N. Kipschidse (1928) reports that dunng four years, twenly-two cases
of Balanfudium col infection Liave been treated 1o hospital i Tifhs, of
which three came to antopsy. He found that emetine injections i
large doses—0 05-0 06 gramme 1 fifteen to twenty myections—gave the
best rosults  Good results from this drug areleo reported by A Luger
and L Korkes (1928).

E C. Cort (1928) reports that,following the suggestion of C. W. Mason
(1919), he treated twelve cases 1n Siam by enemata of 15 c¢ of ol of
chenopodium m 150 ¢ ¢ of olive oil, and all patients remained free
from Balantidium coly thereafter. In ope ease a second treatment
witlin twenty-four hours of the first hrought about symptoms of
chﬁno{)odmm posonng_

on twe
Gupta, &
by stovc
1'grams

D Yered tned u new remedy, Carobinuse, o watery extract of
Jacaranda decurrens, 25 grammes in 500 ¢ ¢ of hot water, as a rectal
lavage for threo weebs  There was great :mpros ement in the patient’s
condition, end a defimto cure was established

A correspondent reports that i hus case, in Egypt, all the perasites
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dizappeared from the stool after three treatments of carbon tetra-
chlonde of 1 drachm (1 teaspoonful) each

D. L Mackenzie (1935) treated lus Enghsh case satisfactorily witk
2 pints of methylene-blue solution by enema.

A Westphal (1939) employed Acranil—the hydrochlorate of acndine
—in one case and found that 1t caused apparent disappearance of the
parasttes from the faerces

GIARDIASIS

Synonym.—LamUhasis,

Of the protozoan flagellates that inhalt the bowel of man, Giardia
ntestinalis has the best claim to be regarded as pathogenie, though
authonties are by no means agreed upon this subject.

ZEtiology.—Ths flagellate was first seen in 1691 by Leeuwenhoek,
through his pninitive microscope, mn his own exereta, It was re-
discovered by Lambl in 1859 and was known for 8, leug fimo as

Children appear to be more commonly affected than adults; P. W.
Bach and K H Kiefer found that, in a distnct in Germany where
25-97 per cent of the cluldren were nfected, only 8.7 adults were m
a smular condition

Some authonties consider that the number of this parasite in the
{oces depends upon the diet of the host, for R Hegner (1924), and later
C. D. de Langen (1927) found that 1t disappeared from the 1ntestimal
canal of infected ammals fed upon meat The parssite has been
found by intubatron i the duodenal juice (E. Libert and G. Lavier,
1928), but there appears to be no conclusive evidence that 1t 13 1n any
way connectcd with disease of the biltary nppnmsus . Ac‘fordl‘ng to
/ot gt . I A Lt e e oy

. en,
to
nd

but not in the_excised gall:

The morphology of Giardia s desenibed i the Appendix (p. b32).
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Geographical distribution.—The following are the countnes of
ongin m a series especially studied by the autbor The cases have
heen derived from almost all over the world: India (8), Ceylon (5),
DL SOV anagh o o AfTag S04 Nena-tong (1), South Afrnca (2),

Cape Vetde Islands (1),

1 allVwy —NAlEIOUS  ILvesLgslos  uave  bromght forward
evulence of the pathogenicity of this parasite and have contributed
the following mformation  {a) Tt 15 found 1n ats active state and m
the largest numbers when the stools are iqud and diartheese  (5) In
the rvarly stages symptoms of gastry-enterttis are precent, while in
the chrome stages stools have chnractenst;zf‘ features and contam
. ' oL 4T (g Qaes N e

that sooner of later it must give rise to symptoms At frst 1t colomzes
the duodenum and may besct the mucous membrane so closely that
SN e

1ab = ama of inbnebs 3ol £amak e o o

moenlns o4 () & lenso, In dtaly, has divided the cases of this
mfection into three types - (1} pon-intestinal, associated with ansmia
and nersous disorders, (2) mntestnal, with signs of entero-colitis, and
(8) acute, with dysentenic symptoms In the acute stage, when
active stages are present, the stool 13 defimtely dysenterc 1
character {g) R Dracluens (1923) bebieves that this parasite 1s patho-
gente to children m France € M Wenyon, m lus review of this
subject, concludes that st 13 difficult to avord the impression that the
muens i the ptools 13 produced from that part of the intestine whete
Gaa e . < EN B

sese seeoy el tilns WY sullul LSS Ueel 0 dgreement lor 8
number of years, and hie has had the opportunity of studying twenty-stx
cases 1 Adults m bospital Most of the patients wers gdmutted with
o Iustory of recurrent dysenteric attacks, and some, on account of the
Large, pale, ochreous stools they wero passing, were suspected of eprue

agunst the path y of this parasite are based

1w
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largely upon the very considerable number enconntered whe, with
numerous eysts in their fces, do not complain of intestinal symptoms.

It 14 & disturbing fact that Giardia is eapable of multiplying wn the
human mntestine without appearing either in the active phase or in
cystic form mn the excreta, Thus, J. McGrath, P, T. O'Fareell, and
8. J. Boland (1989) hiave reported a case in which symptoms suggesting
wdiopatluc steatortheen, rapdly progressing to death, beeame apparent
after choll y. The d 1 contents ined pumbers of
active Ghardia 1nlestinals bat, 1n spite of intensise search, none of the
flagellates or their eysts were seen in the fieces, At autopsy the mucous
membrano of the duodenum and jejunum was attenuated, the wilf

e Yo cholecystectomy

No actrve Grardia

L . was re-exafned
two years afterwards with the same resulls.

Incidence~In the author's series there were twenty-four cases
in men and two n women. No 1infections in European chuldren from
the tropics wers observed, though undoubtedly they do occur.

Symptomatology.—The duration of the symptoms varies froin one
month to over ten years. The mam complant is of witial duartheea
of a Lienteric character, followed by a more or less chronic condition
of intestinal disturbance  Flatulence 1s almost mnvariably preent
Acuts exacerbations oceur with diarrheea and passage of 8 considerable
quantity of bile-stamed mueus. .

The frequency with which the different symptoms were noted in the
author's series’ was as follows. flatulence in fifteen; al{domuml
distension m four; lassitndo 1 twenty-two; snorexia in eighteen;
vomiting in one, al pation and hoea in twenty-four;
chrome constipation n two.  Abdomnal parn varied m mtensity l’ror.n

fitteen, 1 the hypogastrium in ove, over the ceewm ta epe, generatizey
wn three, and was more pronounced during the mght than the day In
nine cases the large Lowel was spastic and palpable, especially the
sigmoid colon, but 1 these there was n previous hustory of dysentery
of the ameebic type. In three there was an associated enlargement of
the hver.
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Stools varied mn pumber from two to eight per diem. The dejecta
were pale or yellow, but, as a general rule, even more offensive than
sprue stools, winch they otherwise resemble. Usnally they were of
normal mze  This desu"l\pllo? agrees Im‘the mam W‘lth‘ the findings

oo W T o Na remmess A1

o L [
were free and encysted forms of Grardia associated.

Previous ahmentary sllnesses ~~Eight cases in this series had a previous
history of ameebie, and five of bacillary dysentery Three had
proviously suffered fromt typhoid, and mn two chronie indgestion,

a comeident mfection with dscars umbracoides, and 10 another wath
subtertian malana

The following 1s o deseription of a typical case of ardiasts mumicking
sprue —

AR e e Qaeten e

sho bamona Tha gionls mane Tobe

Glardiasls in children.—P. Véghely1 (1938) finds that mfection by
thts paraate an children 13 symptomless or causes mugmficant com-
plunts in only one quarter of cazes, In the majonty, wfection 15
fullowed by acute symptoms which may Lecome chrome and lead to
nnamia, which m turn mnpedes normal development  All theso
symptoms may be explamed by impeded resorption capacity of the
atestinal traet. The following complaints have been noted : anorexia,
Leadache, diarrbeea and wndefimte abdonunal pams,

Dirpnasic — ATl fha el sty avge m wsmmmee o312 21a sy

Treatment.—The treatment of gardiaus was unsatisfactory bfore
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1937, but the specific action of atebrin, or quinacrine, a¢ foreshadowed
by L. Brumpt (1937), which banishes both the active paraate and its
cysts from the fmces, has been confirmed from s number of French,
, German, Russian, Italian, Spanish and South American sources (A
hist of references 13 provided 1n the ibliography). Atebrin acts equally
well when given by the mouth or injected 1n a soluble preparation,
atebrin musonate,
The course conusts of 0 1 grm. three times daily for 5-7 days. For
children of ten years or more 2 tablets datly, one st midday, the other,
at mght for 4-5 days (Gann and Maffi} P. Martin {1987) conuders

Tig. 49.—Mucous exudate In a case of glardiasls, showing active flagellates
disposed like fish In a stream,

that 1t may e necessary to repeat the course . N Votrna, n 8
senes of 25 chses, finds atebn effective m children, especially when
there are symptoms of enterocolttis, but less so when there are
associated ymptoms of cholecystitss.

parasites.
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German and Seandinavian workers wnte enthusiastically about
Jderamil, the @ydrochlomte of & new acndine compp\gr_m, m doses of

FLAGELLATE DIARRH(EA*

For some considerable time 1t has been questionablo whether all
the specses of flagellates which have been deseribed 1n the intestines of
man are Lo be regarded merely a3 harmless commensals,or whether, on the
other hand, they may be either prumanly or partially pathogeme The
question d‘?es nob admut easy s,o}‘utm‘? It cannot even be settled by
3o T lnb Lo e amd 4 Foqd flanMaie £ . A

Tl fracanns af Aanellrbng s dha abnnls pmd dhe cciisiwes - & 1

. ‘ . .

cases of chronie bacillary dysentery and of sprue , and 1t should suggest

o the clumelan that there may be at the same time some other prumary
R e TN

pronle infertod avhibat na aumninma of 1

[ .. (8

the unhealtiy. ' s

Ono cogent pot m favour of thosa who hold that flagellates can
desemiplion of

SF he morphology of flagellat Appendux (p 512)
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1937, but the speeific action of atebrn, or quinacnne, as foreshadowed
by L. Brumpt {1937). which bamshes Loth the active parasite and its
cysts from the fweces, has been confirmed from a number of French,
. German, Russian, Italan, Spanish and Soutlh American sources, (A
kst of references 1s provided in the bibliography). Atebrin acts equally
well when giien by the mouth or myected m & soluble preparation,
atebrin musonate.
The course conmsts of 0.1 grm three times daily for 5-7 days  For
children of ten years or more 2 tablets daily, one at midday, the other_
at mght for 3-5 days (Gann and Maffi) P, Martin (1937) considers

Fig. 49.—Mucous exudate fn a case of glardiasls, showlng actlve flageltates
di<posed like fish In a stream.

that st may be necessary to repeat the course . N, Votrina, w &
senes of 25 cases, finds atebrin effectrie n chnldren, especially when
there are symptoms of enterocolitis, but less so when there are
gssoniated symptoms of cholecystitis

J. Love and G B Tayloe (1930) have had remarhablo results in four
cased 1n which symp and parasites peared ofter a single course

of atebnin  The author has venfied these experiences in & scries of
o - e avcmme 2nt T M MaTherfenn)

parasites.
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large numbers and in an active free state, in association with diarthes
and dysentenc symptoms, indicates an abnormal condition of the
mucous membrane of the lazge intestine which has previously under-
U g oAb S e R A o

flagellates must, therefore, be looked vpon as secondary mvaders, and
roeans must be taken to eradicate them, if possible

Additional evidence of their association with dysentery is afforded by
the fact that, in chrome diartheens of mdigenous ongn occurring in
Furope where bacillary infections are very exeeptional, flagellate
diarrheea 13 not vsually met, whereas 1t 19 & very common state n
those tropical countres where these bacillary infections abound

Treatment —There docs not appest to be any gpecific treatment

AL BRI A s Ui SRLLIMILS  LWELUEL ALeutll, SC18LLE, Lup
acriflas ne have any mfluence upon any intestinal flagellates other than
Gurdia wntestmalis

INTESTINAL COCCIDIOSIS

the same year by ¢ M Wenyon
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P L S U TR

€XISLS OLNETWISe LNAD BS B SAPIOPIYLE.  Luis pulisiis sad wirs oams
. ' " * === uncommonly found in the urme

is capable of penetrating the
gynecologieal eircles T. raginahs
tative vaginitis and leucorrheea
.o . dition in eattl®, producing abor-
tion  Special , such ae 1 “y agnal pound S.V.C.,”
clirunate the infectron  The vagina is douched with normal saline and
two tablets inserted into the vagma for twelve days, Tius organism
cannot suryne at pH4.  C. M. Wenyon (1920} has examined sochnnf
A Vs e

causes
doubtful whether all these trichomonads are mn fact distinct entiues,
hecause he has been able to establich T. infestinalis mn the monkey
vagna,

Whittingham goes 5o far as to correlate neurasthenia with intestmal
nfection with flagellates. He sustans hus hypothests by pointing out
that there is a chrome and unremittmg intation of ‘the in!einzxyal

1

e amdsnoe ovantaalle 1n pegrasthena

and irntability,

Neurasthena,

itestinal flagel-

lates, bemng also vlNErvEd Witi BnEUL uysiuiay ond other forms of

bowel disease

Many observers, mcluding H. M. Woodcock (1917), have seen

Trichomonas mgesting red blood-corpuscles, but tlns is, possibly, not

a normel happeming. Others, for example, K. Tsuckiya (1925), 1n &

detailed study of twenty cases heavily infected with Trichomonas,

conclade that the organism 15 a karmless mhabitant of the large

intestine, and that, whether numerous or scanty, it does not eause

disease. On the other hand, W. E. Musgrave {1922) believed that
Chilomastir may cause darrhees

Summary.—The author believes that the presence of Trichomonds,

bade (% and other flagellates in the koman bowel in
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B M. Das Gupta has shown that the eyuis, when seanty, can b
demonstrated by the Willis flotation technique employed for ar
tome ova

TnF. Noc's eave (1920 Liospora was assoutated with eysts of Gu
m F.. Reichenow's (1923) with eysts of L. hustolytica, ancylostom
and a comncident 1wnfection with subtertian malaria . and  th
described by Smyly and Kme (1936) with eysts of E ol and E

H Gaillard (1936) found 11 Saigon & pure wfection of Isospor
child of two years of age who was suffering from aeute durrhoes
the fifth day the patient died, and at autopsy the whole nt
tract was nunutely exasunml withont any lewon being detectt
number of others have been reeorded in Furapeans i Indo-Ch
R Pons, Dufowsé, and A Léger C Corenff (1936) has reports
cases from Morocco associated with darthaea snd Charcot-l
erystals €. M Ter-Matevoswan and A T Tsaturian {1983) fu
clnld of five suffening from diartheea of fourteen days’ duration
Caucasus, and Isospora parasites were numercus In the fiwces

Two cases of Isospora nfection, both from Seuth Amenca
como under the author’s notice dunng recent years As 1t ha
the mnvanable practice to make o mucroscopic examnation of the
1n every case, the small number may be tahen as a further ind:
of the comparatne ranty of this mfeetion (Fig 50)

e
Tig 50.—Cysts of Taspora homnss with Chascot-Leyden
crystals {n the faeces.
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strated. The feces were liquid, brownish-yellow and contamed

. ST M T r pus cells were observed,

The outstanding featare

b zested material, especially

fat. The odcysts permsted for thirty-sic days, after which they

vanished and the patient recovered, Sizns and symptoms, which wers

netther pronunent nor sesere, consisted of diarrheea, abdominal dis-

comfort, some flatulence, loss of weght, and a certam degree of

lassitude. Treatment consisted 1n the admimstration of bimath
salicylate and charcoal three times daily,

ZEtiotogy.—Isospora homims (Railliet and Lucet, 1901), also known
a3 Isospora bells (Wenyon, 1923), 1s probably a parasite of the epithelial
cells of tho emall mtestine,”and it 13 likely that in this situation ﬂ;e
full development will eventually be discovered, The oleysts vary in
length from 25-33 u and are almost half as wide as they are long.
When found m the freshly passed human fmces they are transparent
and colourless An account from the zoologeal aspects 13 given in
the Appendix (p 548). .

The most exhaustive and detmled account of the infleenon is by
) s S ST T T T Y dvatara

Portuguese East Afnica

Iraq . . 20 1
Eastern Mediterranean 33 South Afries . - 1
Italy . 2 Senegal . . 1
Syna 2 NorthChina . 3
Turkey 1 Wuchang (Chma) 1
North Afnea 1 Bengal . . 4
Persia 3 IndoChina . 6
Southern Russia . 5 Philippine Islanda 2
Uruguay 1 Dutch East Inde tl%
ntine 3 Hawan . . . -
ml . 8 USA. P

P,

Leyden crystals.
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diarthaea may lead to eramps,. pincked features, washermomw’s
fingers, suppression of uriae, and eullapse  Buch attacky are deceptive
and may readily Jend to & wustaken duagnoms  Whero there 15 any
reaconable doubit o thueh-Blm and {hin-tlm Blood exanunation for
malana parasites should Le perforied as a routine, when trophuzoites
of P. falciparun are usually resealed

Very often the spleen may bo enlarged, but this 15 by no means
mvanable.  Althonzh the nose and extretutiea may be alxd and the
t«mg;mmru subnormal, axillary and rectal temperatures will bo found
rais

Bometimes dysenteric symptoms are present, with the passage of
bloed and mucus  They may be accompamed by hematemesss or
hremorrhage from the bowel, and in these cases it 1 difficult to decrdo
whether the dysentenc syndromo 1s brought about solely by malana
or whether there 13 al<o an assoctated infection with bacillary dysentery
Tn fact, i malana cases termenal infections of bacillary and ameebic
dy<entery were occastonally encountered during the 1914-18 War. This
was also noted by L Dudgeon and ¢ Clatke m Salonica, while D.
Grabam (1918) frequently 1<olated dysentery baeilli from malatia cases
with dysentenie symptoms.

Pathology.—Bignamu first desenbed punctate hemorthages m the
wucosa. The vns‘els o‘f the stomach wall and the largo and small

{ollowing changes have been deseribed (g} intense infietion of the
mucosal vesaels with parasitized eells, (b) necross of the epithchum ,
(€} lencocytie infiltration of the tissues subjacent to the necrotie zanes ,
and (d) mvasion of the necrosed tissues sith hactena,

In hug senes of eases C. . Crasg desenbed sumlar changes and even
uvlceration of the mucosa  The mtestinal canal was found to contam
blood-staned mucus shortly after death

cotton-wool or are scraped, a congested and superemlly ulcerated
area 13 left  Arafa mide preparations from the uleerated surlace,
which show large numbers of degencrated endothelial cells und red
blood-corpuseles, and on one oceasion he was ablo to ennfirm the
dugnosss by finding & subtertian malana gametocyte (crescent) n
the exadate

Further evidence of the correetnuss of the diagnosi3 can be obtamed
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The case of o ial traveller was i d 1n December, 1933,
He had been tounng round the VWest Indics, Bahamas, and British Guiana,
and had become infected with Isospore. There was littlo doubt that the
symptoms were defintely dec to thus infection.  The syndrome was sngularly
similar to that deseribed by Connal. The patient had suffered from chronie

. . " - e :

o~ - - e PR T btan
. " .

\ oo A «
further threo days, after which they disappeared.  An opportanity presented
utself of re-examining this patient two years later, when the faces were proved
to be normal

The second was that of an explorer who had contracted amebie dysentery
10 1932 on the Amazon, and symptoms had persisted for two years When
he was examined the familiar migns and symptoms of intestinal amoebiasis
were present, so that 1t was difficult to assign any pathogenic role to Jaospora.
Do A e A et terey andd
‘. v .
years later and the fxces were then quite normal.

.- P T S SRy

1t produces are those of a subacute dysentery, with the passage o1
light d fe di; d material, an excess of

i I
!:t, and a number of Charcot-Leyden erystals.

MALARIAL DYSDNTERY

Gastro-intestinal disturbances are frequently observed in severe fase!
of subtertian malana (Pl di Jaleape ). 3,

. Sever
unaccompantied by fever and often ending fatally, “hich_, in n? "l’?lil{slly

The cholermic gymptoms may develop unaccompanied by ngor vt
any of the more familiar signs of subacute malaria, or they may follow
on an acute attack, The stools suddenly becoms profuse, numercud
S S alaeain av thaw mav ha mneaid with admixture of Llood. On

of the sub-
Usnally the
but 1t may
1t apon the
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were observed.

Treatment~All cascs of ententie occurnng n assomation with
subierhian malana shonld ho treated senously. It 18 probably best to
ecommence treatment by intramascular injections of quimne bihydro-
chlonde {7-10 graing}, In more urgent cases 1t may be necessary to
inject the same amount intravenously — Thereafter, if the patient 13
able to tetain it, anbenal shauld bo } with
atebrin, one tablet three times daily after meals for seven consecutnve

days.

ﬂ is sometimes necessary to remforce the atehnn treatipent with
emall doses of quming hydrachionde (5-1G graws) taken by the mouth
To check the diartheea a bemoth-and-magnewa mxture, togetber
with opum, should be empluyed  Shonld the diarthees continue wm
spite of these measures, gentle Ivvape of the bowel with normal sahine
or Z-per-cent sodiam incarbonate, 14 adviable

LEISHMANIAL DYSEMTERY
- ' e
v - . I .

T

camus of fnfantrle hal-azar n Siaily, noted the eumstant presence of
entero-cohibi assocrate with arcalar nleers i the large mtestime The
w0 cases descnbed by H M Perry (3922) ment speuist eonsideration

Tn these the Jeyunnm appearedt tuckened withont any wleeration,

SHIAME 2Ny CUWL DU UCHIOUSUALAL UE BCAILY RUIUEIS M Uy
submwcous coat, and m that poution oecurred in the endothebal cells,

of escage of viabls patasites ma the mtestinal canal, In dysentenic
i2ees 80 often passcd by Rals-nzar patients m the tersminal stages of
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by observing through the sigmoidoscope the healing of the intestmal
lesions following anti-malanal treatment

7. . . .
du . . .
bloody stools, @ of gelatinous bright-red mucus g those of

acute bacillary dysentery. No enlargement of spleen Microscopically,
exurate in stools conusted of red blood-cells, intestinal epithelum, and few
puseclls  Stool plated out for dysentery bacull, but only B. eols and B.acds
lacties 1solated. .

Afte? quescent nterval symptoms recurred ith ngor and temperature of
104 F. Numerous subtertian malana nings n peripheral blood and m
stained preparations of the exudate i the stools  Quinine (25 grains) given

t

with great 1mp
30,x/17 M- . - s
Palestine ' . ..
no enlarge " . " "
Microscop -

Tongue dirty, ietenic factes  Blood esamination showed numerous fngs and
erescents of subtertian malaria  Sudden death four bours after. At antopsy,
Diver and epleen greatly engorged and tense and of greyish colour; gre.
discoloration of pancreas Dense injection of intestinal capullarics  Rose rod

i I AT oI F i

pallor, ebolerme duarrheea with incontinence, sunken, navicular abdomen, ro
enlargement of spleen _ Dry tongue, sores on hips, ictenc sclerotics, stoola
incessant, cholerare, offcnsive FPurple discoloration and icy coldness of
extremuties Blood examnation, large numbers of subtertian nngs and
sporulating forms  Death after mtravenous injection of 7 grains of quune.

At qutopsy, great enlargement of tense grey liver and spleen, the latter
sphencal and swollen hke mamature football.” Great injection of intestnal
capitlancs  Rose-red discoloration and edema of wntestinal mucosa. Al
vessels chohed with sporulating subtertian parasites

The following tragic hustory emphawizes the necessity of recogmzing the

t. testinal i as t; of & severe malana

infection which may eventually end 1n coma .—

A man of fine physique who bad teavelled far 1n the Middle and Far East
for the previous twenty-five years, pad a viut to the Gold Coast for the
Filast Sy i ar, P s Tt b e T e e,
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serious and he had a ngor A blood film showed an overwhelming wnfection
with subtertian malania, though the spleen was not palpable.  After adoussion
to hospital, he rapidly became unconseious, with cerebral symptoms, and he
died in coma, not alleviated by intensive intravenous quinine therapy, on the
following day. The cerebro spmal find was under considerable pressure
All the organs of the body, meluding the mempres, the bran, spleen, liver,
and ntestmal walls contamed sporulating subtertian parantes, and n
penpheral blood flms and ph toss of parasites
were observed
‘Treatment.—All cases of entenhis ocetirnng in assoeiation with
subtertian malaria should be treated renousty. 1t 15 probably best to
by lar 10 of quinne bihydro-
chloride (7-10 grains). In more urgent céses it may be necessary to
inject the same amount miravenously Thereafter, 1if the patient 13
able to retan 1t, anh-malana treatment should be continued with
atebrn, one tablet three times daily after meals for seven consecutive

ays

ﬂ is sometimes necessary to remforce the atebrin treatment with
small doses of quinine bydrochlonde (5-10 gramns) taken by the mouth
To chech the duarthea a bismuth-and-magnesia mixture, together
with oprum, should be employed  Shoutd the durrheen continue m
spite of these measures, gentle lavage of the bowel with normal sahine
or 2-per-cent rodum biearhonate, 14 advisable

LEISHMANIAL DYSENTERY
H . a

cases ol ‘Infantile hala-azar 1 Sially, noted the constant presepre of
entero-cohitie assootated with circular ulcers i the large wtestme  The
o caces desenibed by H M Perry (1922) ment special consideration

In these the jejunim appeared thickened without any uleeration,

' . P .
strilung, They could be demonstrated in Scanty numbers i the
submueous coat, and n that posttion occurred 1 the endothehal cells,
derrved from vaseular endothelimi  They were also present mn larger
numbers, m the same mtracellular situation, m the base of the villy, but
 there centres rapid multiplication had taken place  (Big 51)

Thit peenhar pathology 1cd Terry to speeutate upon the possibibity
of escape of viable parasites taa the intestwal canal In dysenteric
feees 80 often passul by kala-azar patients m the termmal stages of
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the disease naraastee havo hwn 3 e 4 4 4w o g -
found boc - .

m whom ¢

tion of erc

A Cntien

H A de

a8
Fig. 51.—Mlcroscopic section of the large intestine in kata-azar.

%, Arrangement. of tho Lehman Donovan bodies In the Jotestinal cells, IE and I, the
*bodies  us seen vnder a higher magnilication,

demonstrate these parasttes consistently in the stools of Lula-azar
dysentery with bacillary dysentery characters There was much blood
and mucus, and filins showed Lewhmama 1n the exudate on two
successive days.

In the arttficially-infected hamster, H It Meleney has found similar
changes m the gastro-intestinal tract, the submucosa being filled by
e rbipa e er] -+ &
r ' - . L ot
TP TR LR Toe e n .
1 TR . e -
1t occurs under natural conditions  Shortt, Smith, and Swammath
succeeded 1n producing infection tn one hamster which had been fed
during a period of 467 days and on 160 occastons with feces from
kala-nzar patients
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CHAPTER XVII

BILHARZIAL DYSENTERY, (ESOPHAGOSTOMIASIS,
HETEROPHYIASIS, FASCIOLOPSIASIS, AND
STRONGYLOIDIASIS

BILHARZIAL DYSENTERY

Synonym .—~Schistosomuasis

Defimtion.—This 15 a group of diseases caused by three species of
flukes or trematodes, belonging to the genus Buharza,* which hive
the venous system of man  Thero they produce large numbers of eggs
which are extruded through various organs of the body, espectally the
b].avlder and bowel Conslderabla damage 13 cauged to the mucous

and ther hologieal changes 1n the Liver and other

;rgnns duse to toxms e‘(creted by the parasites and to rntation caused

e ot proposed bere to consider the miputid concering fhus
P P . B oy

. . . ) ,
t. . .a
ZAtiology —The paramtes are digenetic trematodes, varymng mn
length from 9 mm (B, japonwa) to § em (B hemotobia) They aro
umsexual, the male bemng the stouter and shorter The femals 18
enclosed 1 a groove caused by ventral infolding of the sides of the
hody of the male, this groove bemg termed the gyn@cophoric canal
Both sexes ane pmv:ded vnth an oral and a ventml sucker The

Rty .

panal conaiste af an mennhamic which Fafnraatag farm s broa i

male consists of four to nine testes and a correspondmg number of

» Cobbold pamed, the gonus Diharra, alteris ongnnal ducovere, 10 1654, and thname
therefore, has prionty over Sehutosor

18 275
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vasa_ efferentia opening into a seminal vesicle, the number varying in
the different specses.  Tho reprodactivo system of the female consnts
of an oval clongated ovary, from the postenot end of which snses
tho oviduct which on pasang forward is joned by the witellne duct ;
the yolk glands, or vitellana, oceupy the posterior part of the body.
The shell-gland opens into the oviduct, which then becomes the uterus,
nnd!\tlm gemtal opening 13 situated medzally just posterior to the venteal
sucaer.

The eggs s ary 1 shape and strueture in the three species (Figs. 52, 531,

Tig. 52.— Bharna hematobin eggs :golmur made direct from rectum.
(x 130)

(Photonicrogriph, Br 1§ Grigin, Amer. Must Hosp , Assist, Fypt)

and measute m length from 60y (B. yaponica) to 1504 (B. kematobia),
averaging 00u in breadth  The egg 15 provided with a spine, whic
m B. mansoms 1s placed laterally and 1n B. hemalobia teiminally ; 10
B. japomico there 13 » rudimentary lateral gpine in the form of a mnute
papilla or excrescence

Geographical distribution.—B wmansons 1s distributed throughout the
continent of Afriea, being most abundant in Egypt, the Congo, French
eh Mrws, wd Warrn, W n Y wmnen w Soih. Amenea—m
Branl, Venezuela and Dutch Gumsna—and m the Antilles, especially
Antigea  In some of the West Indian Islands the local feral monlx?}'%
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the South African War, infection was 1mported mto Perth, Western
Australia, but has since died out, B japoriea oceurs most commonly
m China, where its mam habitat 13 the Yangise valley, It 13 ako
found m southern Japan, Upper Burma and southern Philippmes
Trherover it oceurs, 1t 1s a natural infection n cats, pigs, dogs and cattle,
which act as reservors of the mfection to man It can ensily be
transritted to monheys, rablite, and other laboratory antmaly

Fig 53 —Lateral-spined eyg of Bilharzsa maneons In the freces (X 250.)
(Mtcroplatograph, D, Kere

Infe hastory —The hfe Instory of these three parasites 13 m the mam
similar  Both sexes hve in the venous system. The majonty of B
mansoms and B gaponica are found tm the portal and mesenterc vems,
and n the viemity of the hiver, but most B hematobra are tound
1 tha fowor mesamtera huan 1o <t b o L0 Zageg nrostatic and

. : Occastonally they

. S Lo, - "
Aut nuinuer VL egys 110 DY the ditterent species vames  In B mansons
uf?ally only one or t5o arg found m the uterus, the greatest mumber

- . nt, and
o " speeies
B s J ey
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of the prehensile suchers enters veins, as her small size enables her
to do.  There eho ejects an ovam from the genital opening sitnated
Just posterior to the ventral sucher. Usually the blunt, conical end
of the egg 1s directed againat the venous flow, while the posterar,
bearing the spine, points i the direction of the blood current. The
Intharzia then wathdraws, and the venule contracts down upon
the ege, holding it in positton  Another egg 15 deposited ns she
withdraws farther, and so on. TFinally, when all the egzs Lave been
deposited, the outhne of the venule resembles a string of savsages
(P. H Mauson-Babr and X . Furrley, 1920).

When the female has withdrawn, the blood eurrent, flawing through
the venule contrimng egge, forces the eges through the coats of the
veasel so that they gan tho lnmen of the bladder or intestine  Escape
P d e e e e L e e

uceasionally mn the lung but quite commonly in the bram, The bladder
15 unaffected

LIRS SV U4

1;1 a gyrating Ia;hlon, propelled by 1ts eila, fora m.s'(imum of twenty-
four hours, after which 1t expures  The nuracidinm is provided with an
antenior_papilla or probosess from which may be traced two salivary

) . some
. “water
: these

5 " . .

three, i which slone they can continue development. Boring through

tho antenn® of the molluse, the muracxdium makes 1ts way into the
1,

Iiver or digestive glands and becomes a sporo the mterior of
et e L mab an avtent,

dufferences m size and structure between the cercane of the turev
- by v VAt o naan 2 to swin

13 manner
us shin,
or blood-
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1 cssels, the ammature flukes (schrstosomrula) proceed to the liver and tho
regmon of the portal vein, where 1 about six weeks they become duffer-
entiated 1nto male and female hilharzia which soon produce character-
1stic eggs  According to the work of Japanese observers, the cercane
derived from one particular snail develop mto flukes of one sex, there
are therefore male- and female-producing cercan  When once the
flukes have attained matunty, 1t 13 probable that they can live many
years, sometimes as many as thirty, their longewity bemng quite
disproportionate to therr size

Freshwcaler snails or sntermediale hosts —The followmng species have
been found to barhour hilharzia . —

INTERMEDIARY HOSTS FOR B MANSONT —

Fgypt

Planorbs bowasys
Tums P plalippier sub-angulats
Sudan - P sudamcus
Nyssaland P neo-sudamcus, possibly Melanowdes
tuberculata (W, L Gopall)
Zanzbar P gibbons
South Africa P pfesffens
Natel Physopns afrieana
Brazd Planorbis ohivaceous
Dutch Guana P olvaceous
Central Brazil P centumetrahs
North Brazl and Venezuela P guadeloupensis
P glabiatus
Antigua P. guadeloupensis
P antiguensis
Hosts For B —
Egypt Bulins contortus -
B dybowsk
B. snnesy
B. forskals
Palestine . B.truncatus
Sterts. Leone Physopsts globosa
Natal Physopss africana,
South Afrca Planorbs pfevffers
Portugal . Planorbus corneus, vor. Metyenss
Nyasaland

. Afelanta nodocincia (Natal, rarely)
Lumneea natalensis
IsTesvEDLARY Hosts Tor B saPoNica :
South Japan and Central China  Oncomelamia  mosophora  (Robson,
1915)

Chma Oncomelania hupensis

Fllppiaes Blanfordia quadras
‘ormosa. elania formosana

Japan (Tsland of Sadi) Blanforda japonsca

Tt 33 1ot proposed to give a minute deseniption of the above molluses.
The snails of the genus Planorbs ate flat, Ammon-horn-shaped snails
which float on the surface of the water, thoss of the genus Bulinus
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and Plhysopsis are squat, spiral snasls wath an apical whorl and o
- S . Yo roa.

I e g
form of pipe-stem eirrhosis is eventually produced. The passage of
the eggs mto the intestinal eanal gives rise to a series of peculiar changes.
Tha mechaniam has already been deseribed, and the number of eggs
1n these tissues, espeerally m colon and small intestine, may be enormons.
Dysentenic symptoms are produced in six to fourteen weeks from the

Pt N8

Fig. 54 —Microscoplc section of the large intestine tn Intestinal bitharasasis,
showing eggs of B mansoni and B hematobia in situ.”
tme of infection, wila focal X polypt and adeno-papill
are formed m from eight to fourteen weeks. (Fig 51) .

N. H Fairley (1920) bas studied the minute changes mn the tissues
in artificially-infected monheys, and has fonad that m these ammals
the earlier pathological changes are due rather to toxins than to
mechanrcal irntation, and that a charactenstic cellslar humoral
response is evoked. 1In monkeys death ensues from the second to the
sixth week, usually assocrated with tntense melzna. The earliest
focalized lestons very closely resemble those of tuberculosis and are
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known as pseudo-tubercles. They are small whilish nodules, varying
1n size from 05 to 4 mm m dameter, and consisting of fibroblastic
cells with large numbers of eosmophils Orginally described in
‘monkeys, they have now been cunfirmed in man by F. H J Lampe
(1926) 1n Surinam, notably in the mesentenic glands, where they
mmulate tuberculous lesions elosely  In that country 18 18 per cent
of autopsies show pathological changes due to this parasite  These
psendo-tubercles are seattered throughout all the organs, and especially
on the pentoneal cvats of the bowel They may also eccur on the
RPN D -

[ymph'glands and those of ‘the retropentoneal Gissua are usnally
entarged The appendix may be affected, gvmg mse to_bilharnal
appendicitis  There 15 usually very distinet enfargement of the spleen,

. Coe - N
- '

assoeiated wth papillow3td , (4) polypi of e boviel, which may lead

to i s i the
of the anus ~ One or all of these conditions may eventually undergo
secondary mahgnaut changes

The presence of the eggs 1 the tissues ean hest be demonstrated,
according to A R Ferguson (1918), by digestion of the materal i
85 per c[e‘nt solutin of caustic potash at a temperature between 60°
(o1 oae tha P — - '

1
hamorrhage without visible leeration ~ When this process has lasted
rule, are more numerous n the vicmity of the rectum  Sometimes
they oceur elustered 1 definite groups with healthy tracts of mucous
g5 very often llomata co-exsst wth the
diffuse deposition of the eggs already descnbed (g 55) As these
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papillomata enlarge they often become elongated. They may be tors
off by the penstaltic action of the intestines, thus causing sloughiog,
with formation of found clear-cut nleers  When these vlcers are
T ~3 senccrally it they are secondarily infected, acute
© 7 with blood and pns i the stools

Pt = Temavlesdte

1
and seum sre cn. N 4
are wsually assocated with percowin. .

XN

Fig. 55.~~Intestinsl bitharziasls { B, mansons), showing adeno-papiliomate
in the sectum.

Laser —In early stages of the infection the hver is shghtly enlarged
and 15 finely mottled and greyich 1 appearance. Internally 1t exhibits
numerony munuto dull-wiute nodules, due to » degeneration of the
hver cells produced by toses necrosis. Int the centre of these nodules
oggs ate present, usually mngly or 1n gronps, surrounded by & Jeucocytic
zone conssting miostly of cosinophal cells. At & later stage it
hecomes Aamonkat reduced 1n 5120 and the fresup i intersested by
delieate fibrous strands, espeeially mn the periportal zomex  Thi
cirthons 19 not sufliciently marked to produce pressure on hila-ducts
or vens, and secondary jaandice is absent. Immatuare bitharen worms
are {ound in the portsl vemns, and eggs are distnbuted thzoughout the

hver. N
Tho final expresston of bulhiarza dwease s © elay-pipestem ™ essvhosis.
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The hver may be enlarged, although even i its extreme develop-
ment thus organ may not suffer any great diminutton in volume. There
18 always a certamn amount of penhepatitis, but the external surface
18 not, *“hob-nailed * or stnkingly irregular as in other forms of cirrhosis.
The wnternal tirthohic changes ate more proncunced then would be
inferred from mspection 0’1 the exterior In all directsons 1:romment
YRR PR S S AR

1 . LY
duet formation takes place
The pathology of B japonica infection 1s sumilar to that deseribed.

Symptoms.—In the carly stages towc Symptoms resembling
those of the Katayama disease of B gaponca are noted, especally mn
Europeans who have become heavily wnfected The general signg
conust of & Jugh remittent fever with urticaria, marked sbdomunal
pam, loss of appetite, ngors, and pulmonary symptorns  This stage,
which may last six or eight weeks, was commonly seen m soldiers who
became mfected in Egypt i the early stages of the 1914-18 War, Adter
the infection has lasted two months or more, symptoms become
localzed, with pagsage of dysentenc motions, and there 15 hitle m
general to differentiate them from muld attacks of ameebic dysentery.

the termnal stages of the disease, large massive abdomwnal
tnmonrs may form, ;ving nse to disconfort and antestinal stais , the
Tiver becomes markedly cirrhotic, and ascites may be present At this
stage there 15 hittle to distingmsh the chmical pictiure from that of other
forms of asoites, indeed, hematemesis from ruptare of distended
esophageal vems may fake place

Iuﬁltmnon‘ of the buttocks with eggs which have penetrated the
i ) S f

vene and may often he choleraic m character Théso are the migor
mamfestations of severe bilharzial discase  On the other hand, shight
infections are extremely frequent and probably make up the greatest
number of cases diagnosed  The eggs are then discovered aceidentally
m the laboratory while the feces are bemg oxammed They may be
present m persons who have been exposed to mfection on one or two
oceasons and whose general health remains good It 15 most necessary,
bowever, that oll cases should be treated, becanse ultunately the
disnster of cuthous of the liver 13 hhely to take place Spmptomless
cases aro a danger, also, a3 carriers of the disease.

A totally different clmical picture may be presented m visceral
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papillomata enlarge they often Lecome elongated. They may be tor
off by the penstaltic action of the infestines, thus eausing slocghing,
with” formation of round clear-cut wvleers. When theso uleers are
numerous. and especially if they are secondanly infected, acn‘ke

' Tty ~ AL ghanly

and sleum are extremely rare. 'Lhe adeno-papuoniaia us v
are nsually aseociated with penicolome nodules,

I X
Fig. 55.-~tutestinal dithacitasls (B mansony), showlag sdena-paplitornate
in the rectum.

Inver.—~In ently stages of the infection the Liver 1s shghtly enlarged
and 18 finely motiled and greyich in appearance, Internally it exhibits
=t~ dflachuta nodnles due to a degenerstion nl‘ t‘he

Lous e -y .
becomes somewhat reduced in size and the tissue 18 tutelscecs
delicate fibrous strands, especially m the periportal zones. This
carrhoas 18 not euffictently marked to produce pressure on bile-ducts
or vemns, and secondary Jaundice1s absent. Immature bilharzia worms
are found n the portal vemns, and eggs are distributed throughout the

lwver. .
The final expresston of bilbarzia discase s * clay-pipestem cirehosts.
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eytes may be present 5 later, pragresaive nueroeytie anania hecomes
apparent and finally there 15 4 lencopeuna of about 8,000,  There 1s
usually a considerable merease m the eosmoplul cells  Tho differential
diagnosia from splente anaem 1s not always casy 3 w tho latter there
15 wnally a leucupema with mereaso of lymphocytes, absence of
eosinophile, and merense of blood-platelets

A parallel aud simlar splenumegaly occurs m B japoniea mfections
and 18 hnown Jocally us * Katayama disease ”

Diagnosis—The diagnosts of B mansons and B japonwa nfection
3s made Iy the discosery of the charactenstic eggs n'the faecs under a
nucroscope with low pawer  Usually they are very scanty, and 1t 15
necessary to examune soveral fxcal films before arrving at a negative
diagnosis A concentration method which 15 very successful has been
desenibed by F. Fulleborn A smalt quantity of faces, the size of &
hazel put, is placed 1n a conical glass, carefully rubbed up with a glass
roid 1n & few cubic centimetres of 2}-per-cent salt solution, and put away
to settle 1 the dark for five minutes  The solution 13 poured off the
sediment and this process s repeated two or three times The
Bilharna egos remam i the sedunent, which is then mixed with distilled
water at 120° F and exposed to s bright bght The muracidia
immedately escape from the egas and can ensily bo scen wath a hand
lens, particularly agamst a dark bachground By addig o few drops
of perchlonde of mereury solution the miraaidia are killed and can be
found and recogmzed m the sediment

%0 other mds to diagnous may be mentioned  the intradermal
test of Paurley, which 18 performed with an antizen made from the
cercana 1 the snaiW's Liver, and the complement-deviation reaction of
the samo worker  This 13 useful also 10 B hamatoba and B japonica
1nfections, and 15 positrve 1n about 83 per cent of tho cases Sometimes,
when the blood serum 15 negative to this test i the advanced stages
of the disease, ascitte fluud gves & positive reaction

In cases of localized rectal disease, and especially where the masses
resemble thrombosed piles, 1f B mansons or B juponica be suspected, the
R v Lt YT “yrceps, erushed
. . * )scope for eggs.

A G Bigam
. ' - early stages
small patehes of granulation tissie can bo obsersed ab the bifureation
of blood-vessels in the mucoss.  Tu these by peremic areas typeal staall,
round, deep red spots, which are very charactenstic of varly hilharzial
atfections, aro seen dotted alout on fhe surface of the mucosa N H
Farrley (1933) has also noticed small pals elovatod tubercles, much
resembling the * dotub * found 1n nlh
1 artificually-nfected monkeys  Later, polypi, localized thickemng of
the large infestine, and adeno-papilloinata may bo recogmzed  Faces
may be remaved from the rectura with the biopsy foreeps and exammned
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mfection known as Egyplian splenomegaly, a syndrome in which, some
authorities hold, infection is by cne sex of the worm only, Thisis a
commen digease 1 Egypt and Korthern Nynsaland, possessing many
features resembling kala-azar. Anwmmis, febnile disturbanees, currhosts
of the iver and ascites are the main features, It is endemic n
Egypt, the Budan, and Nyasaland, where 20 per cent. of children
under four years of age are found to be suffvrers in various degrees.
The hyperplasia of the spleen is, to a great extent, secondary to the
hepatie cirthoss, 1ntestinal symptoms are usually abeent and ezgs
of the paraute cannot be found in the stools. The fever is generally
irregular, of an miermuitent type. The enlargement of the spleen

Fig. 56.—Rectat paplllomata produced by eggs of Bilharzia Aemalobia.
(Br it K Grifin, Amer, 30ws JHoxp., dsst, Eqynt )

causes pain and discomfort, especally after meals, and gives niso to 8
dragging sensation on exertion, The fina] stages aro ushered m by
ciethotie changes 1n the hiver, which becomes progressively harder, and
finally shnnks within the costal margn. The spleen also becomes
fibrotie, but does not proportionately decrease 1n size. Finally, the
patient dies with symptoms of hepatic currhosis, ascites, and emacrabion.
Quite commonly, thrombosus of the portal vein takes place. Splenectomy,
performed before the onset of asaites, has been successfol ; H E.8
Strven (1938) has reported vpon 390 eases, sith a mortelity rate of 18
() t
p“Tls:nblood-p(ctum varies m different stages of the disease. In the
early stages there 15 a distinot leucooytoss of about 17,000, and myelo-
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under the nncroscope for eggs. Portions of papillomata, when teased
out m saline and examined, may also reveal ova. (Fig. 57.

The papillomata may Vo either sessilo or pedunculated, and may be
50 massnve 83 to obstruct the lumen of the bowel (Fig. 58) Ther
colour 13 usually redder than that of tho surrounding mucosa, and
sometymes actual hemorrhages aro seen.  Seldont do lesions resemble
the punched-out depressed nleerations of amabiasis, though sometimes
both nfections are nssociated.  Treatment with intravenons mnjestns
of emetwe and tartar emetic cxerts no curatise effect tpon Jully-
developed papillomats

Fig, 57.—Lateral.spined egg of 2 mansons In specimen_ oblalned by
Sgmoidoscopy. Note that the shape of exg and size of spine differ
materlalty trom similar speclmens seen in the fzces.

Ter
pe-. “
transverse and pelvic colon
Dufferential diagnosis 13 the same as for other forms of dysentery,
espectally the amebic form  As m other tropical diseases, & very
confusing sitnation oceurs when more than one mnfection 13 present.
In natives of Egypt a ternunal mnfection with ameebic or bacillary
- M ' - necessary
1 correct
amebic
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vemns are too narrow for mtravenous &n]ec(l—t‘mv’ "I'be mtial doxe' is
DAY AR ) LR [
1 H . . . . . 1

. R

muecus tube may be loosened by the gloved finger and withdrawn until

the upper it of the papiliomata 18 reached  Lengths of from 12-15

mches of the mucous membrane cen be removed 1n this way The

. e ol B N
. .. . Lo

' [N ’ :
: '

Surgical treatment of the pericolonic tuu;yura m the abdorgen
| Surge) Festmimt e peRORD RN PR

R .t -,
always associated with curhosis of the hver, and call for persistent
tapping and withdraval of esaibie flud at frequent mtervali—a
weamsume process, Omentopexy has been tned but has not Leen
very successful Splenectomy has Leen undertaken by Owen
Richards, Coleman and Bateman with conmiderable success The
latest veports show that a prelmmnary treatment for five or six weehs
15 necessary  This consists of a conrse of txelve tartar-emetic mjections,
together with carbon tetrachlonde 1n those cases which are infected
with ancylostomes, and with a full course ol neosalvarsan an those

heated by syphils I Iy before the operation the patient
should be given & rhularb-and-soda muxture for one week, and
then iron and arsenic to restore the blood Stiven advocates, mn
addition, an Injection of pneumocoeeic vaceme on the eve of the
operation, to guard against pneumoma Under the must favourable
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theumatie pains—liave been noticed. P. H. J Lampe, 1 Sunnan
(1920), has worked out a system for treating out-patients with three
mjections of a 1 per cent. solution of tartar emetic (3 cc, 5 cc., and
7 c.e) during each week, A total of 25 to 80 grams 15 adminstered,
the course occupying six or seven weeks, A rectal mjection of tartar
emetie for young adults and children in whom, for some reason or
another, the intrayvenons route cannét be employed, has been vxLorI:Ed

IR P Fitciathae Tun 28 DR R

necessary.  Khalit has desenbed o number of eases of bilbarzial
mfection winel appear to be antimany-fast, and he suggests that they
are due to too rapid exeretion in the nrine.

The pentavalent preparations of antimony, by the intras enous route,
hatve not proved to be as efficient as 1n hald-azar and otber leishmania
mnfections, Recently fouadin (Bayer) has been used Jin"‘Egypt by

~ Fremnla

Nine to tnehe mjections of & 7 per cent. solution gven by the wtra-
nuseular route are faid to be suffictent to eure the majonty of cases
The following scheme has been advoeated :—

1st day 15¢ce. 11th day . . hee.
2nd day 85ce. 18th day .
8rd day . See 15th day .
5th day Sce 17th day . .. 5cc
Tth day .. . bee 19th day .bee
Oth day . . See. 21st day ...... BSeo

The drug causes Little or no reaction, and abscess torlmnhon MS

en

- . R

though not necessarily serous, !}'mplom‘i. - e'(penmenh!l
arc worms, This was,
ap of the antimony-
taliuiy e . . intramuscularly to
chuldren who aro wntolerant of antunony tartrate, or to those whose
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Amazon. Autopsy in the latter case showed that the patient died of
septic pentomitis due to the lestons caused by this worm,

A man of thirty-six years was admutied to hosmtal suffening from acute
dysentery ; he became delinous and died within three days

A metre of the surface of the small mtestine, extending from the ileo-cacal
valve, was studded with small, rsed, dark-coloured tumours, the majonty
of which were found 1n the loner part of the sleum within 33 em of the
tlro-ceeal valve. The nodules wers less numerous and pronounced m the
remaing 65 em of the infected bowel  Most of the growtha were small
and aval, they vared in mze from that of a small pin's head to

fuund penetrating the mesentery

Ml Tag ~na grasa =
'

mvtpmn n e sLe

[ R Vo TR
of the horse

R T Lepet has emphamzed the fact that the nodules on the
pentoneum look very ke those of tuberculosis, and, being desenbed
a3 such, are often muissed It mAy be, therefore, that cesophagosto-
Imass 13 & moTe common nfection than has been supposed.

/A tlology —Tho spectes which wos found by Thomas and descerbed
as (Esophagestomum  stephanostomum  (var ~ Thomasi), differs only
w mmnor details from the species, (Esoph
apiostomum ot
The copulator;
Vo,

‘Treatment.—Thero are reasnns for believing that phenothiazine, by
mouth in tablet form (34 grm ), 14 lethal to the meophagostome The
course 19 continued for 5-7 days  On account of its tovie propertes
this drug 13 unsuitable for children

10
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conditions the mimmuta martulity js about 13 per eent. The average
weight of the spleens removed by the aforementioned surgeons 1
8] tb. The favourable effecis appear to Lo permanent snd ascites
does not develop later.

This thnm temsem ! Afacadase 1. T4 e m .

Congo, may not be involved.

Another spectes of Bilharzia has been found in man in Southern
Rhodesia by W. K Blackie. This is known as B. matthesi, normally
& parasite of sheep nnd cattle, and has been demonstrated in the genito-
urmary tract and, in one instance, in the bowel. The eggs are much
longer and more pointed than those of B. heematobia, and measure oz
an average 210-240u by 40-704.

Lattle need bo said about the treatment of the dysenteric
eymptoms produced by B. japomica, A larger amount of tartaric
emetic 13_apparently necessary o overcoms this infection. Accord-
mg to Faust and Meleney, 22-80 grans of intravenous tartar
emetie over a peniod of 18-20 days are usually curative; butif the
patient apphes for treatment, as he so often does, when he isin the
advanced stages of the disease, when hepatic cirthosis is well-marked,
then such treatment will have little effect.

(ESOPHAGOSTOMIASIS

(Esopt i 13 8 d dition produced by &
small pt t which there are several
species. The larvee of this worm become encysted in the coats of the
bowel, usually m the large mtestme, and gradually develop into
mmmature wsophagostomes. They then rupture their cyst-walls and
pass into the Jumen of the intesting or into the peritoneal canal, where
they become adult  The mammulated appearance of the mucosa closely
resembles that produced b_vl ‘polylposis in man

d the

P apes, g-outang, certain species of
monkey, snd some of the domestwe animals can be infected by
cesophagostoraes  Weinberg has given a very complete report of the

pical and pieal of the disease m
anthropoid apes and monkeys It 15 a very rare disease in man
Brumpt reported the first case in 1903, in a negro from the Omo River,
near Lake Rudolph i Enst Africa, and Thomas the second, from the




STRONGYLOIDIASIS 93

T -Bet hthol, two i of 80 grams (2
grammes) each, and carbon tetrachlonde (8 ce. fur an adnlt), are
specific for this infection

a . ER - - - -

oceur m the freces, and mve nise to dysenterte symploms consisting of
dull abd Ily diarrhces  The d
from chrome appendiceitis may sometimes bo difficult
STRONGYLOIDIASIS
Strongyloades stercoralis (Bay 8y, 1876) 13 8 small nematode wineh

less, transparent, filform worms messurng @2 mm i length by
80-75u 1 diameter  They bore their way deeply into the epithehum
of Lieberhubn’s glands where they deposit their egge. The male 13
scarce and 19 shorter and broader than the female It remains a lumen
parasite, baving lost its ability to penetrate tissue
The embryos, hatehig from the egas, appear in the feces as thabditi-
form larvee, vsually known as 1 Tis A heterog
development then takes place 1n sorl, and within thurty hours the
larvee have become sexnally mature males and females—free-living,
unisexual adulta  The females produce their eggs from which hatel
mfective filanform larvee It has been shown Ly FalleLorn that theso
parasites enter the skin and utihze the same route of mvasion and
migration through the human host as does the ancylostome
Pathogenesis and symptoms.—Ever since A Normand, 1 1877,
discovered this apecies of nematodo m the tzces in Cochin diarrheen
{sprue), 1t has bren conmdered to be the cause of mtestnal catarrh and
diarrheea.  Un entening the shin the mfective larve may produce a
Iocahized dermatitts  When the intestmal mucosa 13 invaded a subacute
catarrbal mtlammation may be produced, giving nse to a diarrheea
with mueus and, 1t 13 snd, the cecasional appearance of oceult blood
There 13 considerable dsvergence of opinion as to the exact patho-
gemeity of this pazasite  In the author's optnion 1t 15 quite harmless
Troatmant _D 0 D w anem P

C s s a wuw UL BUOUL OU IIgEE PrC hlle
body-neight, or, for the everage adult smale, 1 gr three tmes daly
for 7-10 days
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HETEROPHYIASIS

Thi~ 13 & stnall pynform fluke found as a nataral infeetion iu the cats
dog, fox, and man 1t 12 comparatay dly common in Lgypt and the Far
East, mcluding Japan and Formosa.

The worm 1< very small, measuring only 1-1.7 mu. in length by
03-0 4 mm. i breadth, and 1t hves attached to the mucoss of the small
wtestime of the human host, The eggs are operculate, oval, and
Iight brown, messunng 25-80x by 15-17:. The miracidom,
which escapes from the egg i water, develops in fresh-water snads—
Melanordes tuberculala and Cleopalra bulimnoides. The cercaria is
an oculate lophocercous larva, sometimes termed Cercaria
pleurolophocerca (Sansino), which, on excaping from the snail, attacks
the mullet (Mug! cephalus) or the niinnow (Gambusia affins). M. Khah!
bLas recently traced out the development in quite a different enail,
Parenella conica, in Lake Manzala, Egypt. Infection of man takes
place through consuming the raw fle<h of the fich,

Pathogenesis,—It has been reported by various observers that the
presence of these small flukes 1n the Intestine canses & cotarrhal state
of the bowel and consequent diartk G Carmichael Low has aited
one dysenteric case In which 500 adult trematodes were found in the
fieces alter the admiistration of eucalyptus, castor oil, and ehlorvform
nuxture,

FASCIOLOPSIASIS

The term fasciolopeiasis denotes mtestinal infection by the larze
leat-ike trematode, Fascrolopsis buskis, an Asiatic species and the
largest trematode wlich 13 parastic in man. The average length 15
80 mm., breadth 12 mm., and thichness 2 mm,

The evolution of thus parasite and that of F. hepatica are in the main
sumlar.  The exs hes 1 water for two or three weehs, and from 1t
hiatches a mirscidium which enters and develops in the body of certain
spectes of Planorbis snal. The cercana, escaping from the snsll,
encyst on the wat Mhrop and svater-chestaut winch are freely
eaten by the Chinese, forming a food known as hing.

Pathogenesis and symptoms.—-When a fow F. buski mhalst the
upper part of the small mtestine they cause no inconvenience 3 but
when many are present they eanse direhicen with the passage of offensive
stools. The first climeal mgns come on about threo months after
exposure to mfection Grave symptoms, smulating gastric uleet,
ndreate the presence of large numbers of parssites. (Edema may
be noted, mvolving the face, abdominal wall, and lower extremities ;
aseites 15 common.  In the terminal stages the skin becomes rough and
dry and darrhea 13 contimuous. .

Diagnosis.—Dmgnosis 1s based upon finding the eharacteristic exts
in the fces. The stools are greemsheyellow and contain much
undigested material.
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. CHAPTER XVIII
PARATYPHOID, TYPHOID AND FOOD-POISONING

Definition.—The term “food-powoning " should be restncted to
acute gastro-entertis due to bactenal mfection of food and denk  As
employed here, 1t does not mcluds " botulism,” a disease which presents
no symptoms of gastro-enternitis .

The number of organisms recogmzed ag capable of gving nse to
fond-powsomng has greatly mereased since tha xolation of B. enteraiidis
by Gaertner 1n 1888, and 1t 1s now estimated that at least twenty-soven
members of the ‘Salmomlla. gﬂimy have been identified with actnal

ae v e A B R N
. . : ' 1

Lefore mgestion—or the toxmn type.

To the wfection group of food-posomng, alter a short mocvlation
penod varying from a few hours up to three days, but usually within
twenty-four hours, the illness commences with headache, nausea,
diarrheea, and abdomunal pams, There 19, as a rule, a considerable
degres of pyrevia and the temperature may rise to 102° F In cases
runming a favourable course the symptoms gradually abate o that the
patient recovers within a week ; but i very severe cases there 1s
restlessness, which 15 followed usually by cramps, coma, snd death
At autopsy the mucosa of stornach and infestines 15 found to be swollen
and congested , Peyer’s patches are not mvalved, though munute ulcers
may be scen  There 15 usually fatty degeneration of the Liver, and the
causafive orgamisms can be recovered from the blood, spleen, and
other viscera In the type of food-posoning caused by lozins, the
general symptoms resemble those of the infection type, but the
mcubation period tends to bo shorter—it may be half an lk)imr to four
hours—and vomiting more vivlent, prostration 1s greater, but there
12 fess fover s thit reenvery 16 mnea ramd  Wabad o PR

v
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SarmoneLLe GrouP :—

@ T [ .
® ) ) .
1 I . -
@ L :
” cholere-smis.
W artryche } 1dentical
” typhi-murium § —B typh-murium

Ornsn Oroamtsys —
Bactersum sonnev—B dysentersce Sorme
Proteus vulgans

The paratyphod orgamisms may e 1mportant, espectally m time of
war. The Salmonella group 13 sometimes referred 1o as the * food-
poisoning group,” but B paratyphosus B 13 not generally considered to
causo outbreaks of acute gastro-ententis, while the chmcal signs and
symptoms to which 16 gves nse are practically 1dentical with those
ot B paratyphosus A

Some authonties place B typhosus as well as the paratyphod
orgamsms among the food-porsoning agencies, but the enterc group
(typhosus, paratyphosus A and paraiyphosus B) differs from the true
food-porsoning group 1 that the mcubation period 18 longer The
enterie group are not natural pathogens of amimals such as mice and
rats, and ther transmesion 19 confined ultmmately to human catners
The symptomatology, also, 15 somewhat different” The type of illness
caused by the paratyphoid orgamems 15 usually a septicenua, very
wmtar to that of typlioad, but uleerations prodiced are not confined
to_the small mtestme, as  typhosus, but may cause lesions of con-
siderable extent 1m the colon Thus with paratyphoid wfections

due to paratyphoid B, the mitial symptoms were frequently dysenteric
1n nature , subsequently ty preal paratyphoid pyrexia ensued

Of course 1t 1s possible, as the author has been able to demonstrate,
for a doubls infection of B paratyphosus and B slugee to be present,
but there have been many cases in which the former was present m
pura culture, and m which the pathological appearance of the extensive
uleers wm the large mtestine sufficed to account for the dysenteric
symptoms

of food-poi —Th Imost
simnltaneously among & number of {ood consumers , 1 large outbreaks
every degreo of seventy of illness 15 present The excreta of those
sutferimg from the poison are nfective and thus 1t 15 spread to others
‘There 18 usually an mecubation period of three to thirty hours, The
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(B. arlrycle), given suitable conditions, may produce substances
causing gastro-intestinal irntation, and there is evidence that members
of the Salmonella group contain ther ble toxic sut which
n;e soluble in water and are precipitated by aleohol. The method
pryfrenvair e A \preated by oo B
w

an '

BIn
organisms, not in themselves strietly pathogenic, sucls as B, coh, Proteus
LA PiNSRE A Ol e RSt Rt

PR AU A

and ont of forty-sis in 1935 1t was solated h\'enty-mﬁo times. In 1937
evidenco that 3. profeus eulgaris can cause muld outbreaks of gastro-

1me
4
fisl Is
Usuaity the nieat has been made 1nto pates, pies, jellies, OF SAUSIZES,
processes which may involve mperfect coolng and hability to
contamination  Usually the food has been recoohed, and sometimes
1t has been prepared and allowed to stand before beng eaten. It must
be remembered that, as a rule, the food appears quite hormal to
mspection .
Duning recent years attention has been directed towards poisontng
by eggs, duch eg; ' T ’ s e
therr formation m
infectron with var
porsomng group P .
to contaminated cockles
The opportunities for contanunation of sound meat during the course
for fo though 1t is often difficolt 10

The main sources are rats, muce an
nt waller fueo infaction

ol prep
determne the exact manner.
v - - D



CHAPTER XIX
CHOLERA

Synonym : Cholera Asattca

Definition.—An acute, nfectious, epdene disease coused by
Koch's cholera vibrio. It 1 chatactenzed by sudden ouset, purging
and vomting of eolourless, watery material, muscular cramp, collapse,
suppression of urne, and, very often, sudden death. The mortelity
19 usually very high

History and geographical distribution.—Cholera 13 endemic
) ‘ e 1o

travelling eastward as far as Japan, southward to Maumntius, and west-
ward to Syna and the shores of the Caspian Sea. Reaching Astrekban
1 1825, 1t spread no further. In 1830 cholera first visited Europe, and
smee that date there have been at least five epidemics—1848-51.
1851-5, 1870-3, 18846, and 1692-5 It 18 true that there have been
minor outbreaks smce that time, but they have remamed very restricted
m aren In the Balkan War of 1913 and in the course of the Great
War, 1914-18, there were & number of epidemnes in the Balkans and,
m Irag, but the disease did nob spread as an epderme beyond the
actual seat of war, In the epidemic of 1870-8, Great Bntam was
vrantinally anarad hat tha wnfonban praead {1 A ate ER

Pacrhe Islands, South Afnea, and the West African Coast, have so iar‘

escape
Of all the cholera-dissemunating centres in India, Hurdwar appears
to e the most important, for this 1s a great pilgnm centre, the majorty
301
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diarrhera rarely lasts for moro than five days. Continuous vomiting
dem:llles serious prognoss, When improvement sets in it progresses
rapudly.

The physical signs cannot be held to bo very characteristic. The
tongue may be remarkably clean, the abdomen 13 nsually tender, but
Ve v AN et St S S I S " There may

' \re apyrexial.
frequent are
, mass n the
frces are rare.

The sequcln of food-poisoning are few; thoy are usually confined
to the large intestine, and take the outward form of persistent diarrheea
or obstinate constipafron.

The mortality is usually low, varying from 1 to 8 per cent. In the
Latnenich outbreak desenibed by McWeeney (1809), nine deaths oecurred
1n seventy-three cases, but in a emall outbreak due to B. erirychemn
Halle, Germany, six out of soven eases wero fatal.

Diagnosts 13 usually o fauly simple matier, establiched upon ll;a

Treatment.—The first essentials are to provide warmth to
counteract the collapse, and fluids by the mouth or in(mveqously to
dilute the toxms., In the early stages large doses of aperients sre
indicated, of which castor oil (} ounce) 13 the most swtable For
collapse, stimulants such as small doses of brandy or mjections of
strychnne aro ndicated. The diet should be carcfully regulated and
for the fitst twenty-four hours nothung but flaids should be permitted
The hest drug tres for the gast I condition 18
undoubtedly bismuth, eg bimuth salieylate (10-15 grains) three
times duly. For the constipation which so frequenﬂyrfol‘!o:vs the

% Sealso (p 78) F I & Claytonand J W, Hunter bave shown that under certa
clrcusr::hnce?Sonne's bacillus may cause symptoms closely resombling food poisonung -



CHOLERA 803

Lear this out It is generally agreed, however, that mgestion of
the bacillus 13 not the ouly factor necessary in the production of the
disease, Probably the state of health ond degrec of aciity of the
gastric Juice render soine more susceptiblo to this mfection than others

thousand m the former

To illustrate the second type of water transmismon, the well known
ineident of the Broad Street’pump may be ctted  The was the first defimtely
yptoven instance of the connexion between ths drinking of water and the onset
of cholera _ In 1854 1t was noted that cholera was ten times more prevalent

cholers, and died the follaning dav.

D'Herello has made the wmteresting suggestion that the amount of
bactenophage produced i the wtestmal canal 1s a factor in the mse
and fall of cholera epidenes  Those patients in whose stools no
bactenophage 13 present die of the disease, while those 1 whom the
bacterwphage 18 abundant rapidly vecover. It 13 claimed that it can
also ho d dn d well-waty

retam infeetivity when derop, mowsture being essentin to the Lie of the
cholera vibmo
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of pilgnims teaselling there from the Punjab; by this means cholera
spreads all over Lk, The diseaso 18 carned to Arabng, agam by
means of the pilgrim traffic. In 1865 st was carned by sea from
Bombay to Arabin and Mecea, and was then widely spread by the
returnmng  pilgruns—throughout  Iigypt, Syria, and the southem
Luropean ports, to the Fast Afnean coast, to the head of the Persian
Gulf and up the Luphrates valley

T ' St e it e e edeabig

hundreds of thousands of buman bemngs are eollected together nnder
Inghly msamtary conditions  Chalera appears never to travel faster
than man, hut 1n modern times, owing to the increased speed of loco-
motion and the nercased amount of traved, eprdetmes adyvance more
raptdly and puree a more erratie course than they did eighty years ago-

The endemic prevalence m India is Lest jllustrated by the average
yearly number of deaths in different provinces during tho decade
1898-1907. In Bengal and Behar, the nverage yearly cholera mortality

was 207,318, that 13, 2 59 per thousand ; m Madras there were 56,809
PR PAN 7 B . T 1 L 0rrQa Taaihe ae 142

data
to thr
studhe
with . .
now
accon | R
bl 1 for 1ts .

In Lower Bengal and Calentta, however, the relationship 13 of 8
different hind. Here cholera 13 present throughout the year, having
a defimte maximal ncidenco 1n the dry, hot months of March and

June when the water supply 15 most deficient and eantammated, a5
. f T Nak it weadar Tayel i3 high

of the disease elsewhere. .
Cholera 18 mainly a water-borne disease, and the bacillus enterd
by the stomach; there have been numerous Iustoric instances o
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bear this out It is generally agreed, however, that mgestion of
the baeillus 13 not the only factor necessary in the production of the
disease  Probably the state of health and degree of scudity of the
gastric yuice render some more susceptible to this mfection than others

of the area affected,

peanng with slnost equal suddenness In the

thousand 1n the former

To allustrate_the second type of water transmussion. the well known
inident of the Broad Street pump may b cited  This was the first defimitely
proven mstance of the connexon between the dnnking of water and the owet
of cholera. Tn 1854 1t was noted that cholers was ten times more prevalent
—rlo a O e - M -

water trom the Broad Street well, had a bottle of 1t supphed to her daily
She drank some of the water on August 31, 1854, became nfected with
cholera, and died the following day

D’Herelle has made the mteresting suggestion that the amount of
bacteriophage produced m the intestmal canal 1s & factor m the nse
and fall of cholera epideincs Those patients in whose stools no
bactenophage 1s present due of the disease, While those m whom the
bactenophage 18 abundany rapwily secover  Itas claimed that it can
also be d m d well-wat

Ztiology.—Tt has heen said, and well sud, 00, that although you can
eat cholera and dmnk 1t, yet you cannot cateh it , and this dictum 15
borne out by the well-known ymmumity, as long as they do not eat or
drink 1n thé wards, of nurses and orderhes m cholera hospitals The
- . e .
. HE .
that sotled elothes may be & source of mfection, but, thev can only

Tetain wfectivity when damp, mosture bemg essential to the Iife of the
cholera vibrio, ™
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. Inlndis, E D. W. Greig (1918) stored the rice-water stools of ninety-

st en,

Pattents who have recovered from cholera may continue to excrete
the vibrio wrregulatly for weehs. As a rule 90 per cent. become frea
from wnlfection m fourteen days, and 99 per cent. within & month.

The cholera ribrio —The cholera vibno, or comma Lacillas, was first
discovered by Koch in Egypt in 1883 and confirmed i Calentta n
1884. His obscrvations have been abundantly confinmed since that date.
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* §hen all the morphological appearances and cultural characters are taken
together, the result 18 furly distincttve, but since certasn other wibnos, e,
that of Finkler, behave 1o much the samo wanner, a mistake njay easily bo
made One charactenstic Teaction given by the trus cholera vibno is that
known ss the cholera-red reactron (due to the presence of tndol mtnte 1 the
medium), i which a red colour 12 obtained by the sddition of pure sulpbunc
acid or other mineral said to & cholera culture in 1-per cent. peptone solution.

The virulence of the cholers vibrio can be ruised by passage throvgh guinea-
pige Succemive cultunng m the pemtonesl exndate of these awmals I
alternated with culture media growths, and wirulence thereby becomes
enbanced A fized rirus, the virnlence of which cannot further be affected
Ahereby, results and this formed the basi of Haflune's cholera, vaccine

Tt 1 enly comphratively recently that i} doubts that the cholers vibro s
the genume germ cause of cholera have been duspeiled. On many oecasions
cultures of the cholera vibrio have been swallowed by way of experniment, but
1n one mgle mstance only hus true cholcra been reproduced It 13 thus
probablo that, for the production of the chnacal condition known as cholers,
other factors are necessary 1n addition to the vibno  The dusease can anly
be produced I lower ammals by admimstenng cbolera cultures after
fawening the general resistance - in ground-squicrela by latge dosea of alkahis

Tnagglutmsble vibrios khown as paracholerss, such as Finkler-Prior and
El Tor. resemble the true cholers. vibrio_closely, and so, slso, do organisms

contammnated with bacterophage.



806 DYSENTERIC DISORDERS

Tazins.—Filtered cultures of the cholera wibrio cxert httle powonous action;
the virus Is apparently Liberated by the breaking up of indiridual organusms,
and dead cultures, when adminstered Ly the mouth, produce htle effect
unleas tho intestinal canal s injured in some way, Thene powsonous bodies
are mostly destroyed at 60° C., but, when ground up and frozen by hiqud s,
an extract 15 obtained which is extremely toxic if injected intrasenously mto
laboratory ammals

Tmmunity —Most laboratory animals, especially the rabbit and the gunea-
pig, may cauly be immumzed against the cholera vibno by repeated intrs
pentoneal injections.of dead cultures, and the rerum thus obtained
bigh agglutinating powers—up to 1.20,000  In tests for proving that the
vibrios 1olated from a given stool are those of true cholera, & serum should be
employed which guves & titre of 1.4,000. This, when injected mto non-
1mmune ammals, exerts a protective power four or five times a3 great agamnst
tho lethal dose of organwms The active bacteriolysis which takes place 19
hnown as Pfetffer's reaction  The teat 1s performed as follows

A £ culture of the nibnio is added to 1 c e, of broth

-~ +ha penbrnaal

Pathology.—The appearances found after death naturally vary
considerably with the seventy and duration of the disease 1t death
occurs 1n the algid stage of cholera, the surfaco of the body appears
shrunken and wizened. Rigor mortis Occms‘enrly and persists for

n g

some may actually be found to be ruptured  The right sule of the heart
and all the mam vewns are dutended with dark, thiek, 1mpu.x!et'ﬂz
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{hey may Le found i the urme. They oceur m large numbers i the
stools m the acute stages of the diseass, agd n the contents of the
wmtestines  Iividence of meectton 33 most alundant i the upper patt
of the small wntestne and duodenuri, but may with difficalty be
found 1 the large  In mueroscopieal seetions vibrios may be found

exhubit symptoms of disease, bul the greater number mamtamn
ot hastit b

e v 3 ack s ahalien =g pregent m
" T f n

Vb o + rners among
. L tewn (1921
. o e e " * e thousand

. - " “ ./ the carner
state lasts for two months or more  In the acute stages cholera vibnos
are excreted by the patient for seven to ten days ; more usually they
disappear 1 three or four Y Y Ying (1940) has found, however,
that oecasionally positive cultures may be obtamed for four weeks.
T " ' e o N : vo weeks

' nay viry

estations.

The cholera syndrome may supersene upon what appears to be an

At P S '

. N . . .
O -

[ ' . TN

who have any intestinal distarbance are more likely to bo attached

by the disesse than thase who have not In most cases the milder

syrptoms constatute the stage of premoutory diarrhrea and aze known
Sy TLLreromion iiea snd ane

AR S

' -, LI

T L i ! N
. LT T ' .

to seventy-two hours from the tume of miection,

The onset of trug cholera 15 marked by the sudden evacuatron of

1 1 L
sufferer being agomzed by these contractions, nhich canse the muscles
to stand out Jike ngd bars  Ho then passes into a state of collapse
20
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Toxins.—Filtered cultures of the cholera vibno exert httle poisonous sction,
the varus s apparently Lberated by the breaking up of indrdua) orgamsms,
and dead cultures, when adminitered by the mouth, produce hitle effect
unless the intestinal canal is injured 3n some way. These poronous bodies
are mostly destroyed at 60° C., but, when ground up and frozen by hiquid a,
an extract i3 obtained which is extremely toxic 1f mjected mtravenously into
Iaboratory ammals

Immunity —Most laboratory anumals, eapecaally the rabbit and the gunea
pig, may casly be immumzed agamst the cholera vibro by repeated mtrs-
peritoneal injections of dead cultures, and the serum thns obtarned possestes
high agglutimating powers—up to 1. 20,000, In tests for prosig that the
vibnos 1solated from a given stool are those of true cholera, & serum should be
employed which mves & titre of 1:4,000  Thus, when injected 1nto non-
immune antmals, exerts a protective power four or five times as great agsinst
the lethal dose of orgamsms. The active bacteriolysis which takes place1s
known as Pfeiffer’s The 4 19 performed as fo}low

mmnites. Should the onginal culture be that of a true cliolera vibnn, the
arganisms break up into small globules ; 1f not, no change takes place, . This
1s regarded as the surest proof thst & suspected orgamsm is true cholers.
Pathology.—The appearances found after death naturally vary
considernbly with the seventy and duration of the disease  If death
oceurs 1n the alpud stage of cholera, the surface of the body appears
shrunken and wizened Rigor mortis oecurs early and persists for
some time, and, owmng to post-mortem musenlar contractions, move-
ments of the mbs may take place. On opeming the body, all the tissues
are found to bo abnormally dry The museles are dark and ngd, an
some may actually be found to be ruptured. The rght side 91‘ the heart
and all the mam vemns are distended with dark, thick, imperfectly



CHOLERA - 809

stage of reaction that death may take place froma variety of comphica-
trons—pneumonta, enteritis, even asthenia—or, more commonly, from
P .

- evenity

- much
' . . + 1 of the
epiderme are usnany pulder

The muldest cases are hnown as eases of ambulatory cholera, and are
charactenized by malaise and diartheea  These patients never suffer
from complete suppression of urme, the dwrtheea never luses s
bilious character, and eramps do not eccur.  Such imld attacks subaide
wthout the reaction stage.

Cliolera stwca 1s a very fatal type, In these cases thers may be no
drarrhces nor vormting at all, but collapse sets m so rapidly that the
patient, overshelmed by the mfection, dies within & few hours withont
purging or any attempt at reaction

Hyperpyresia may very occanonally supervene, the temperature
nsng rapidly to 107° F i the aulla and to as high as 109° i the
recturn  Such cases are almost mnvanably fatal

Special features —During the early days of the acute stage, thero 18
a defimito 1ncrease 1n the number of red blood-eorpuscles, which may
se to 8,000,000 per cmm At the same tune there 1s an merease of
leucocytes, according to L Rogers (1923), an average of 28,000 per
<mm 15 usually met, those cases with & spectally high count being
generally, but niot always, fatal. In the differential count ihers 15 an
merease n the proportion of polymorphonuelear cells, together with
a great decrease m the lymphocytes According to Rogers, the most
charactenstic feature 13 the loss of flud from the blood ~ This has
been d by d blood n the b toent
by which means the relative proportion of corpuscles to serum 1s
ascertamed  Rogers estimated that in the blood of an Indian there
1s normally 45 per cent of corpuscles to 55 per cent of serum, but
m cholera patients 71 per cent. of corpuscles and only 29 per cent
of serum wers found, indieating a loss of nearly one-half the flmd from
the blood After intravenous injections of hypertome salie, the
normal proportions are rapudly restored  Estumations of the amount
of chlondes in the blood-serum wn ¢holera show that salt 13 reduced to
& greater proportion than 13 the flud. The physiological results of this
chloride loss are self-evident

Tt 1s on the estimation of the specific granity of the blood that the greatest

solutions ate kept w & senes of small stoppered bottles The finger tip



308 DYSENTERIC DISORDERS

Probably owing to delipdration throngh diarrheea end vomuting,
tlwr_c 1= & general shninkago of the softer tissues; the eyes become

a mero whisper.  The cireulutory system suffers severely and the pulse

<oon becomes feeble and thready and, after fluctuatimg, may disappear.
Although the surface tempe: of the body 13 much below normal

{1t may be as low a3 93° or 94° F.), that of the rectum may register from

101°-105°. R in and the patient tosses about
s PPN P

‘maranlaining of aveat

stage of cholera, and may terminate in death, m a general febnle re-
action, or i rapd convalescence.

When death occurs, usaally from collapse, it generally takes place
within ten to twelve hours of the onset ; the extremes are from two
to thirty hours  Convalescence 13 ushered 1 by a gradual cessation
of vomiting and diarrheea, re appearance of the pulse ot the wrist
and the retam of warmth to the surfaco of tho body, Soon, alter
apparent suppression for many hours, secretion of urine ence more
takes place, and n three days or more tho patient may be practically
well, without any complications  The relationship of snuria 1 cholera
to that of collapse and crush 1njury, wlieh possess the same physio-
logieal background, has recently been emphaswed by J. W. Tomb

<matn

evident. Recovery appears to sel © At m b meredu.
g temperature of the skin, and
by diminution of the restlrsenes

p Mumnor degrees
t In geverer €ases
ated and a fever
,ues. Thiy febrile
>f the toxmns from

It is during this



CHOLERA 811

YWhen the vibnos ar present i small numbers, alkalino peptone Water
should be snoculated with one or more loopfuls of the flud stool and incubated
for seven bours  Any pelliclo present on the surface of the broth should bo

1axd down by bacteniologsts, a considerable amouns of time 18 requured, yet 1t
13 quite obvious 1o anyone who has studied the subject that promptness m
recogmzing early cases of the disease and in identifying carriers 18 of great
wmportance _To meet this need for promptitude, various rapid methods have
been devised
Bandr'a method conwsts of moculating the suspected fazces mto peptone
water contaming the agglutinating serum in such a strength as to elump the
cholera vihrios m high dilutions  After three hours® mtubatinn, agglutina-
tion which 1s vusible to the naked eyo will be observed, this 1s, however,
rather & wasteful method, for when employed on & number of cases a Lirge
quantity of serum 18 used
The author, 1 conjunction with A Davies, employed a modification of this
method 1n Palestine 1n 1917 and 1918, with apparently satisfactory results,
The method conmsts of the vibrio, i pept cultures
made from the stools, by small quantitis of immune serum on the slide of
Carrow's agglatmometer By thus tethod positive results may be obtawed
1n a3 ehort a renod as eighteen hours, and as many as two hundred stools may
bo exammed during the course of a mornmg  The following are the stages —
1 A platinum loop full of fces 15 moculated imto peptone water (1 per
cent peptone, 1 per cent sodium chloride, mado distinetly alkabne to htmus)
Y ANV it usilaidn

JRp—
4 The peptono il can then e npread sith o platinum loop on
d by

G 3 means
The cholors colomes can now bb easly recogmzed by therr transparent
Blush grey sppearance, and Lemolytic and wagat tests can be appled
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- Lo .o
minutes to make, but the data they furnish paint the way to sccurale
treatment.

The blood-pressure is al:o important in cholera and is greatly
reduced 1n the collapse-stage. In those eases in which the systolic
blood-pressure falls below 70 mm. of mercury, it is necessary to ad-
nnister intravenous salne injections, in onler to maintain the blood-
pressure and enable the hidnes to resume their normal funetions

Sequelze.—~Cholera may be followed by a variety of sequel of
more or less umportance  There mnay bo anemia, phyzical end ments!
debibity, insomnin, felnle conditions, chronic nephritis, varins
hinds of pneumonic convolidation of the lung: even cholecystits
resulting 10 paundice.  Parotitis oeeurs an abont 1 per cent. of
cholera eases and nsually ends in abeeess formation, Eye comples-
tions are frequent and severe; for instance, uleeration of the comea

R v

with sloug’ - ‘1 exes
are kept | Bed-
soTes are ‘ c0u3

membrane of the mouth, toes and fingers has been recorded by older
wnters  Dy<entery and dirthera may also follow true cholers, but
eventually may clear up without much tronble. In elderly and enfeebled
people a state of asthenta may develop  The danger of sudden cardiae
failure must at all times bo borne i mind.  Pregnant women almost
im anably miscarry, and the feetus shows evidence of cholera infectton

Diagnosts.—The dignosis of cholera on clnucal grounds should
not, dunag the height of an epidemse, be particularly difficult, There
15 the characterishic appearanco of the patient, tho cold, clammy
fingers, the cyanosss, the feeble wlisper, the shrvelled ﬁn{isxg n‘xﬂ

. l

i

in tho stools under the microscope, Lut 1t may not be found at the
first exarmmation

The usual procedure 15 for the stools to be mucroscopically examu:?d-

. . © areeied b thour

vt LN .- - oM damnes

>a
e
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been devised,

rather a wasteful method, for when employed on a number of cases a large
quantity of serum 15
e author, i conyunction with A Davies, employed a modification of this
method mn Palestme 1n 1917 and 1918, with apparently satwsfactory results.
The method consists of ‘agglutinating the vibrio, 1 peptone water cultures
made from the stools, by emall quantities of mmune serum on the elde of &
CGarrow's agglutmometer By this method pomtive results may be obtamed
11 a3 short & period as exghteen hours, and ss many as two hundred stools may
be examined during the eourse of a mormng  The follawing are the stages —
1 A platinum loop full of fieces 13 moculated into peptone water {1 per
cent, peptone, 1 per cent sodium chlonde, made distinetty alkaline to htmus).
PR A S SR VU o vt

4 The p-zpma cultare can then bo spread with o platium loop on
)anda
i bt S o) casily m\mgmzed by v transparent
blurh grey appearance, and henolytis and sugor tests can be applied
b

e mansagpnl
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trarg jev Lok n omall gaas v of Lhoed baweked wp jnta 8 iy g
tote and then Ylown eon the sebotad pravity totth. 10 omdo it fe barer,
EEUES A NTHTS NIV NPT PRV WP DA b
ol b f sl 10wk bt foe £ a
minetee to male, ot the dats they faomih jeast 1be say tn s
treatwnt

T Eoed perssare s aley papettant 1 cholora anl § oty
refaend o the edlspee stane In thees eanus §o which the e Le
Plood promesre falle Lelow T0 o of uopmury, o g0 petoseiey 10 82
LT atraveneas al e et et om0 onder to maintan the Hed
prewsare and ctatle the bidooys ¢ peame there romesd fanetions

Sequelx.—(holera may ba 0wl by & vanety of gapnle of
et of fs prjortaree . Theto pay be anzon, phyneal and peanl
debslip, amescnes, S0l e hitred, clrorse peplotis, vades
Linle o gompatie eone ! g of the larz: even ehalopits
emaltzr 2 o anclie Parotites eecurs 1 alemt | oper ezt o
ekesters cance and wenlly et d i Adecs formatim, Fye eomploa
torss ate frsquent atd severs, Or testasee, aleration of the e
wath ol exzt oz wmay envae alter prbeged ellapw i whach ta ey
are hept balf open” Bapollysterel qung eatarart Lae boen soon Bade
woges are comrnen and parsrens of the pepus, scrntog, e, meees
eerlrave of the 1 onth, toee and fnes has lovn neorded br bt
wnters Dueentery and diarbors nay ales £l true ool o, it
eventually myy eb it op withont mueh trmtl, Tnelbaly andentt'sd
prople 8 stata of axthena tay devebp The dinser of # 24 bneandae
Lutare muat at all teres b fome 10 Pund Prgmant women afoeet
mvanal ly maeearty and the trtacsbon e mpdener of eholera mlectin

Diagnosis.—The duaznoss of ¢hdera on eligeal prounds o'y
st dunnz the Lesht of an epidemic, te partizalagly difeultc There
i the chanactsnetic appearance of the paticnt, the coll, elammy
fir v, the cxan mis, the foelle whiagr, the shrsellal fingers and
L, the ot § Enath, the suppreany of nrne—all thee are safficintls
dietzetive It s 1n the minor manafeitatons, the dagbtfal cases, and
the earriers that faeatifie metheds of diaznows riust be employed.

In tru- choli 1 the comma lucillas, er vibno, may be recosmrd
in the steols ander the mieroeope, but a1 may pot be found at the
frt exammation

The nwal procedure is for the stools o be muctomupealls ezmned
If the ibrvw are present in larps pumbery, they may be detected by ther
monementina b drop prejaration, of by ther char tic app:
in filme stained by eatbol fuchmin . Koch conudered that i 30 per cent. of
casca diapnonse conld be rmde Ly this methal  When the wibnos are
rumeras, plates may be sprrad by woeans of & jdatinom loop on Dreudonnd’s
mediom, the alkalinity of which pomessen the projetty of preventng, to &
preat extent, the frowth of organima other fhan the cholers mibna.
columsa may then be reeop by their ch PP
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Crovgry . Foop-Porsoxtxa
[N Riceswater and copious Tigud but facal and offenmee
Never colourless or coptous
Unno Comylete suppression Never suppressed
Museular | Constant Seventy depending | Present only 1 very severe
Cramps |  on the amount of flud lost |  cases, Often associated with
from the tissues tinghing and numbness  Mild
and confined to the extremities
Gollapse | Frequent, cbiefly from loes of | Never from loss of flud 1In
fud severs cases famntness of syn-
cope may oceur from toXerma
Fever Surface temperature below | Axillary temperaturo 99-102°,
normal

accampaned by shivering 1n
severe cases

Headache | Absent Frequent

Mushroom peisoning produces symptoms resembling food-pmsoming
1t 18 dealt with on p 478

Alqpd or choleraic malaria may sunwlato cholera very closely, and
dunng the 1914-18 War the author saw many cases of this econdition
about whach a seare of cholera had been raised amongst the troops
(See p 268) Subtertian malaral attacks ate often accompunied by
choleraic symptomsa, the stools suldenly become loose, profuse and
numerous, but they are not nearly so copious as tho rice-water matenal
which pours from the patient n true cholera The dagnosis
15 confirmed by means of a mmeroscopical exammation of the
hleod and dlsmve;y of the subtertian malarial parasite

Acute bacillary dysentery may be so sudden and severs 1n 1ts onset
as to resemble true cholera, and epidermcs of tho former disease
have actually been offerally mistaken for the latter. (See p 60)

Acute arsenical end mercurial powsoming may also closely resemble
cholera, but as s general ruls voruting 1@ the most urgent symptom
As m cholera, a leacocytous may be produced with o bigh proportion
of polymorphonuctears  Generally 1n theso cases a history of
puisomng can be substantiated,

Fireman's or sioher’s cramp occwrs 1o those employed under con-
ditions of excessive heat and moisture, such as are found 1n the engine-
suoms and stokeholds of shups 1n. tha trapies, especially m the Red Sea
The sufferers excrete frequent watery stools and sufler from marked
collapse and severe muscular cramps; these cases thus bear a con-

R L P AR

wde il rcamblanan fn ghal va
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In scute trichimasts, & disenso which 1 fortunately beeomng far
fess frequent, gastro-intestmal imtation 1s produced at the stage when
Ahe aduft worms m tbe smati mtestine reach sexual actvity Abdommal
pan, vomiting, and sesvele diarrhaa of the choleraic typo may ensue,
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fact0oey moetheal of makis 2 & digreele in trme chedera, for an azdotimte g
fraction be bt obtaloatde in tte ool wruns danng the scute stase of (e
thwrmes | 3t s present afteg oo, bt to den dave from tha imrwenrense nt, racbing
ite mazimurn £ ar weeks, when it may altan o titre of 13 1000,

Differential diagnosiac~The combitione from which chalers Lae
0 be distnonhied, and the mnain pont of investigaten in cach eae,
my e talabited as followy ;—

Symplioms eeforalle 83 the psrosantes’innd sycem

Fural pounaumy . Ihetoey of pateent
tholerain malina PR el riamination for malina
Arute baallary draentery elt exndate 1 atered
Arute arenial ased
mrrcunal poeming Hitory

Madhrram peavoing i
bammer durthes of chikteen |, Chaneter of stad

Symptorer seferalle tr ptone aed eramps ix hmhe
Firman s ecramp . History of patent
Trchiniase Lrorocytoms aoed eoninnphils

In other forms of diarthesa, 1t has lewty pounteld put that it is rare
£ the stoold to remun as perastently froe froan bade ay they dyin
cholers A ean fulinspection of the stools may yis 1 ucefal informaten
16 other wags. In tandkioom possotung frasraente of the funius 1y
b recopmred, and i acute inclumaus the adolt trichins pmay b
entified by the puenacope  In elinh ruie malanal attacks, the sphen
st enlanad and the sal tirtun parsate sy e demonstrated in the
bloed stevatn R

True chol ra has to be differentisted from plomaine or frod-peisming,
which may sumulate 1t very closely, but ia food.poiuming there s
umally & f;umry of sevral persons bong attacked st mach the sswe
time nfter havin,g eaten some articlo of fuod,  Jt 1 said that a goat
pomnt t the diffrential dugmosss 1 that & Jurocytous iy present i
the estly stazes of chok ra, but abesnt 1n food-porsoning.  J. W, Tomb
v ee the fallowinz s ful differrntial €able latwing thise twa conditions.

Tantx X1
P G T Feaw Tomaera
S B
Duanthea | Palnleas. Preeies vomiting | Asocistad with severe atedon-
inal pain; grocmlly follows
vomuing
Often violent and dustressing
Yont conmats of ford and 18
neser watery, copous or
prajectile Generslly precedes
dusrthen
Constant
Comthon

Vomiting | Causes no dutreas  Watery,
eopious  aml  projectile
Follows disrthara.

Nauwa | Abent
Teneamus | Abecnt
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massage with the hand or by rubbing in some lmment, Sometimes*
small mnjections of morphia are necessary , someimmes chloroforrit

inhalations have to be resorted to. The body should be kept dry by

wiping with dry cloths, and the surface heat should be mamtaned

by hot-water botiles placed about the feet, legs, and flanks On no

account should the patent be allowed to get up to pass hs stocls,

and o warm bedpan should be provided for this putpose The foot

of the bed should Le raised. It 1s necessary that all sohd food should be

withheld while cholera 18 active

Essential oils.—A popular and well-estabhshed method of routine
treatment 1n India m village eprdemics, where scentific methods are not
readily available, consists of a musture of essential oils contaming
amseed, cajuput and jumiper, wineh 1> made up as follows .—

B Sp mther
0l ams
OL cajuput
Ol jamp
Acd sulph aromat

PR L B TR

place within seven hours of the onset  Vomting, purging, and miestmal
distress appear to be immediately controlled

QUANLILIG Bppests W AL Wel, DUL Lwee UE LOUE puls may be
necessary I the vetns are difficult to find, the imjection of satine may
be mads into the pentoneum or into the muscles of the breast It
18 saud that after o prelumnary mtroduction of two to four pints of
normal saline solution mto the pentoneum, the superficial veins become
promunent, and intravenous mjections become practicable. Owing to
therr eollapsed condition 1t 13 usually necessary to cut down on to the
veins to maert the needle and cannula

ogers’s treatment 15 based upon the physical conditions underlying
the chuof symptoms—the blood-pressure, the speaific granty of the
blood, and the loss of salt from the body ~ Already in 1898, A" J. Wall,
considering the routme treatment of cholera by castor ol and ealomel
to be misclnevous, advocated intravenous ynjection of 0 4 per cent of
sodium chloride and 02 per cent of sodium bicarbonate dissolved n
stenlo bothng water Ho mads a practice of stopping the myection
when the pulse was restored  In moderate cases this took place after
thstm]ectmn of 70 ounres, and m severe ones, after the mjection of 5
pts -
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with muscalir eramps and pains, Thers e maally pyeews et
a leneeeytons nnd bogh eosinophols, Rupplansentary mievnees s
the antrads nmal and [ e i Seete wh orver they ars svalste,

TEFATUENT OF (NOLYRA

Thie prinerples of treatment of ehiod 14 may Lo tabulated as ful s o=
Mesyures gontrdisng eTes s of treatr ent s
Spenifie gravaty of blesd ;" Bl pressape:s <tiraaten of the
unnary thow, boly tanpesature
Therapeshic medrures.
Hyps stoms saline . sntrasenone sodintg Bearborate ;. intetinsl
ilmxlxhﬂanu. pacsum pernargzanate ;. Tomb's esentind odé;
aolunn,

Dunng chulira eprlemics 0 15 oot teesaary that every case of
diarthrra shonld b eflerently treated, and for this purpose 1t bas b
eutormary o eitablol small depote where salstive st astnnzest
remedies ate diepetient Chlurodyne, 15-30 doupe twten daily, has boen
founed G bo of valie i stoppang the (rtes of the dieae, In the
early stages of true cholers durrhaa, optum s of undoulted vales,
and a biypodene injection of morplua § grain, too ther with stropice
1100 gram, shonkd be given smediately, With the morphis, the
fullowinz ante disrrho se mture te of salue —

B Sl lacarh . . 1367
Cret peep . 13gr.
Np wther .

Ap ammon sromat
Tinet. ogni .
Aq ehlund ad .

One flad ounce of thir shonld be grven vvery twenty mminates untid
the vomiung or the dinethers ceasem,

Kaolin.—The extalation at this stage of knoln or ** tolus alba”
as an imfestnal netnng nt wlich ot the same me .dmﬂp the cholers
towins, has many advocates It was first uted by Stumpl in the Sertuan

P C e . W Teemt man

b
a

oner

General measures.—The paticnt must bohept warm, ina horizonts!

poation, i a widl-ventihated zoom.  Thint should be treated by
PO ST Calgale 2 1 mumine ahamnaoma or hrandy
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massage with the hand or by rubbing in some hmment Sometimes*
small 1njections of morphia are necessary , gometimes chloroform

inhalations have to be resorted to. The body should be kept dry by

wiping with dry cloths, and the surface heat should be mawntamned

by hot-water bottles placed about the feet, legs, and flanks On no

account should the patient be allowed to get up to pass his stools,

and a warm bedpan should be provided for this purpose The foot

of the bed should be raised. It 18 necessary that all sohd food should be

withheld while cholera 13 aetive

Essential oils.—A popular and well-established method of routine
treatment m Indis 1n village eprdemics, where scentific methods are not
readily available, consists of & mixture of essential oils contatning
anwseed, cajuput and jumpet, wlich s made up as follows :—

B Sp wther . 0m
0l ams sm
Ol cajuput 5M
0! junip 50
Aad sulph sromat 151
16 4 g Tealt 4 @msnbom g e o Toalé am n cam nf g abpm nernae <ok
distress appear to be immediately controlled
T mtmngle smambomant Ao s abamn AF aeMemee - L3 L 1

normal sahne solution 1nto the peritonenm, the superficral vens become
promunent, and intravenous mjections become practicable Owing to
therr collapsed condition 1t 13 usually necessary to cut down on fo the
vems to msert the needle and cannula

. \ v .. . .
. s .

the"m;ecnon of 70 ounces, and 1 severe ones, ater the injection of 5

pmts -
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with muscular cramps and pains. There is usually pyrexia with
a lencoeytosis and lugh eosinophilia  Supplementary measures are
the mtradermal and precipitin tests whenever they are avalable

TREATMENT OF CHOLERA
The prinexples of treatment of cholera may be tabulated as follows .—

[ g efficacy :
Speaific gravity of blood ; blood-pressure; estimation of the
unnary flow, body temperature.
Therapeuhic measures
Hypertonio saline ; mtrayenous sodmn: bicarbonate ; miestual
disinfeetants, potassmm permanganate; Tomb's essential oils;
kaohn,

Durimg cholera eprdemics 1t 1s most necessary that every case of
diarrheea should be efficiently treated, and for thus purpose it has been
customary to establhsh small depots where sedative and astringent
remedies are dispensed  Chlorodyne, 15-20 drops twice dutly, has been
found to be of value mn stopping the progress of the disease. In the
early stages of true cholera diarrheea, optum 18 of undogbted.valne,

T v ! £ -==M73 7 -, together with atropine
With the morphia, the

B Sod. bicarb . 15gn

Cret prep . . 15gr”
Sp mther . ..oasm
Sp ammon aromat Lo 151
Tiact. opn . . . so0m
Aq chlorof ad . .l 13

One flmd ounco of this should be given every twenty minutes until
the vomuting or the diarrheen ceases

Kaolin.—The exhibition at this stage of kaolm or * bolus afba,”
as an intestmal astringent which at the same time adsorbs the choler
toxms, has many advocates R s
eprdemic of 1912 Kaoln por -
of water to make a suspensic .
every hour or every half-hov . .
six glassfuls, or 200 grammes, should be taken m the first twelve hours
Tt has been found meonvenent to give thus on a large scale on account
of the bulk of the dose

General measures —The patient must be hept warm, ina horizontal

position, m a well-ventiated room Tlurst should be treated by
P M eles a3l liis ahammamma ar brand?
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massage with the hand or by ~**h ¥~ in cama Taimant  Qamabimegy
small injections of morphia

1mhalations have to be resorte

wiping with dry cloths, and

by lot-water bottles placed about the feet, legs, and flanks. On no
account should the patient be allowed to get up to pass his stools,
and a warm bedpan should be provided for this purpose. The foot
of the bed should Le rassed 1t 18 necessary that all solid food should be
withheld whife cholera 13 active

Essential oils.—A popular and well-established method of routine
treatment in India m village eprdemics, where scentific methads are not
readily available, consists of a mitture of essential ouls contaiming
amseed, cajuput and yumper, wlueh 13 made up as follows —

R Sp sther .o%om
Ol ams sm
Ol eajuput . 5
t Jump sm
Acd eulph aromat . 151
At bt It ey e
' [ | N
\ .

. s “ s
place within seven hours of the onset  Vormting, purging, and intestinal
distress appear to be 1mmediately controlled

Rogers’s treatment.—As the stage of collapse m cholera 1s due

necessary  1f the vems are difficult to find, the mjection of saline may
be made nto the pentoneem or nto the muscles of the breast It
18 sa1d that after a prehmnary introduction of two to four pints of
normal saline E?l\ltmn mto the penitoneum, the superficzal veins become

[ PR SR

Ly, L .
stenle boiling water He made & practice of stopping the mjection
when the pulie was restored  In moderato cases this took place after
the mjectson of 70 ounces, and m severe ones, after the injection of 5
pints
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* Wall's methods wero adopted and modified by Sir Leonard Rogers
on the following Imes :—

1. The speaific gravity of the blood should be estimated to determune the
Toss of flud from the bowel, both as a guide to the necessity for adminsterng
the salne mjection, and as a gmde to the amount to be given  This estimation
should be repeated regularly every moring and evening, and also whenever
s1gns of collapse occur A rise to 1062 13 an 1ndieation for a salme injection,
which, if given early, before actual collapse has taken place, will prevent
the development of a serous condition.

2 The blood-pressure should be estimated at the same time, snce & fall
to a dangerous degree, below 70 to 80 mm 1n Indians, or 80 to 90 or
10N re o A Y AR B T

oif

to

. . )

logical point This s done to retam the fluid n the blood-vessels and to

mamntan the blood-pressure and circulation, - thereby leading to excretion
of the toxns from the system

4 A certan amount, of alkali—bicarhonate of soda—is given with the salt
anbtbtion a@ lawm an $ho smms om 2e A eo oo Lua 4l 4x 3 e 4o aoidosly
astered

formed

. LY

7. The blood-pressure and the amount of urine bemng excreted should be
watched and all available means employed to mamntain the blood:pressure
at & level which wll ensure free renal secretion, R

1t 1s probable that the more modern contmuous-drip intravenous
salne method holds out greater possibilittes 1 the treatment of cholera.

Te ottt in b

Mo,

blood-heat. The low eucface-temperatures seen mn cholera patients "‘l
largely due to defictent circulation, and this 18 nstantly restored to norma|
by the mttavenous mjections of salines at blond heat, The hypertonic
salme which 18 most favoured for this purpose is composed as follows *—

B Sod chlond. .. 10
Pot chlond .. ;5 grr
Cale chiond . H ’“;“

Sterahzed water .

i i d be at
The rule now adopted 1s that the fluid 1n the contaimng bottle a)lmu]
{emperature of 100° F. f tho rectal temperaturs a below 99" F. 1f the
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Tatter 13 above 1007 F, there 34 & nsk of hy perps revia. mll the sgechion Aliould
b given At 8 temperature varyng P tsden 87 and §0°

The solution §8 introdvced by means of o epecil stnprmk cannuly and
trantfusion bulh at & rate of not mare than 4 ounces a munute, the flow bewng.
sloned down to 1 ounco » minute shuld .l.mm o hendache superyens,

Tt 18 now becommg mcremm"ly ey ldent t\mt apid and lasting effects
n the weunlatory Are mory I:k@ly to be
Ohtamed by the phym\rv"\unl mothod of teanslpaion with pladm, or
the more rtecently elaborated reconstituted plasma: the latter s
enunently sutable for the conditions in which cholera 13 uswally tound

Permanganate of potash.—The routine admmustration of per:
manganate of potash hus recewved a very eonsderable amount of
!\lpp(}!‘l In eholem the ahmentary tract 13 so completely nlearcd of
4 memmat pan 1, Py

anta that anw aw chainn

& tha s np
. . . S, RN
i .

[T ' . .

Vot oy e,
13 to give the patient permanganste solution to drnk od hbatum m
place of water, f ho con retain & Owing to the wntense thirst m the

€otuured green  Lue pUiS 8T¢ msde up of hnety powdered potassium
permanganate, 2 grams, kaoln and vaseline, g 5, and are coated with
salol one part and sandarac varmsh five parts, or with keratm Tt
18 essential that they should not be kept long, for they decomapose

Bacterfophage in the treatment of cholera.—In recent

choleraphage within 1 and 12 hours of the oneet, found o appreciable differ-
ence between those treated by bactenophage alone and thows recsiving
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combined treatment with hypertonic salines, but there was marked improve.
ment 1 the subsequent inctdence of cholera amongst contacts as compared
with controls. §. K. Chatterjee and L. R 8. Deo (1935) assert that the
Toe v taere S 0 T T dmumstration must be
' ¢ nant phage1s of the A
o Tt 13 thus phage which

Anticholern serum,—B. Ghosh has published several papers on the
use of a new anticholera serum with creased potency, made by a method of
toxm production and prepared with the object of procunng a maxmom

eon Bd pre T a0 e

The intravenous route for injection of serum does not produce such favour
able results.

Treatment of the stage in which copious evacuations occur.
—The great majority of cases come under the care of the physicisa
at this stage, and 1t may be taken as a_prnciple tl{at no .drugs given
by the mouth will be of any value in restonng the cireulation, because
they cannot be absorbed. Stimulant or astringent drugs become
mert. There are several instances of this on record ; Macphersom
for example, has recorded the case of a native who swallowed 83,
grams of oprum and 55 drops of croton o, yet recovered without
s smgle symptom and without any further purgmg In another
instance, 22 grams of extract of belladonna, given by the mosth

and by the rectum, produced no dilatation of the pupils. -
SR, PR Ry L dm aackava a)

' will

ice

Redtal_anjections of normal saline—These may be triea m cum:
paratively mild cases, when the large bowel retains 1is powers of
absorption  As long as there 13 a fair pulse, the patient may be tided
over the danger of collapse by freguently-repeated and copious salne

enemata  Observations have shown that, when the blood-pressure
. ot fr £ ustiid el haehenrbed $
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e [ T U

Intraperttoneal anjections —Saline solutions may also Le mjected mto
the pentoneal eavity, wheace they are absorbed more rapidly than
from the subcutaneous tissues, Tlns method 19 specially useful in
children, m whom 1t may be difficult to find a ven large enough for
mtravenous transfusion  The m_]ec?on may be E"I‘E““ed by means

' FE . [ . <N '
. oo i} i r . -
stilette  An masion, half an inch m length, 1 made with & narrow-
bladed kmfe, just below the navel m the rmd-lne of the abdomen
This position 13 chosen because the peritoneum, beng adherent to the
smbrbiows, will not strp m front of the eannula, unless fixst ‘p‘e:(qﬂi(ed
' .

. , v -t

'
stage of collapse, when suppression of urine har occurred, & W Sellards
has successfully established the urmary flow by gving in addition itra-
venous mjections of 2 per cent sodwum bicarbonate The objection
to usng this salt 13 that 1t exerts a lytic action on the red cells w witro
and may cause cunvulsions, but 1n 4 or 5 per cent concentration 1t

« has no hemolysing effect It is thought that possibly, by stenlzing
and heating, the bicarbonate s converted mnto carbonate, and this is
mjunous, but Sellards found that by stenhzation m an autoclave
connected with Live steam at 7 lb pressure, fhis conversion Was
mmmized, 50 that only 25 per cent. of the bicarbonate was converted
mto carbonate m one hour

Other methods have been used to re-establish the urmary flow
Hamulton Baiey and others have recently recommended the
ey e it R TR worthy

' - - 11 o bemp

o . 1s0, ma;

' o L., s ausehl

as a cardiac tome, and may be given thres or four times dunng the
twenty-four hours, a mrctare contamng 5 numms of tweture of
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combined treatment with hypertonic salines, but there was marked smprove
ment in the subsequent cidence of cholera amongst contacts as compared
with controls. §. K. Chatterjee and L. R. S, Deo (1933) assert that the
Ve v e n e O admimstration must be
o - 0T 0 T entphageisofthed

vy Tt i5 thus phage which

Anticholera serum.—B. Ghosh has publshed several papers on the
use of a new anticholera serum with increased potency, made by a method of
toxin production and prepared with the object of procunng & msxmm

the pentonenimm 1s ‘not so rapid as has been supposed
The intravenous route for injection of serum does not produce such favour-
able results

Treatment of the stage in which copious evacuations occur.
—The great majonity of cases come under the care of the physicin
at this stage, and 1t may be taken as a prmerple that no drugs given
by the mouth will be of any value in restoring the circulation, because
they cannot be absorbed  Stimulant or astringent drugs become
inort  There are several mstances of this on record; Macpherson,
for example, has recorded the case of a mative who swallowed 83,
grams of opium and 55 drops of croton oil, yet x:ecovered without
& swngle symptom and without any further purging In another
instance, 22 grams of extract of belladonna, given by the mouth

and by the rectum, produced no dilatation of the pupils
- < 3 . . i) ~ o1 fe 4 wagtore and

town will
ake place.

Rectal “myections of normal salime —These may be tred in com;
paratively mud cases, when the large bowel retamns s powers orl
absorption  As long as there 13 a farr pulse, the patient may be trde
over the danger of collapse by frequently-repeated and copious salne
enemats. Observations have shown that, when Qhe.blood-presmd!é.
remains above ~ N R R u,..\k.m.ll,le .
absorption bemn . R ;n
the speaific gra {;g;
upon enemata beyond !ms,dlns, agsurpugn vewy ;;:;;;;}’céﬁ;pse

i T angerons :
copious evacuations may rap:dly produce & dag ue:-gn' cl;se ool el

5t sodium chlortde to
, about the concentra-
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Inghest mortality-rate 13 amongst the Hindus, who are largely vegetanan
m their diet. It 19 slightly lower among the flesh-eatng Moham-
medans, and shill lower among the Furasians and Europeans  Cholera

. .
* For native troops comung early under treatment it wag 3045 per
cent , 1n European General Hospitals, 50-55 per cent, and for large
native ewil populations, 60-65 per cent It must be Lorne 1n mind
that during epidemcs of cholera 1t 15 & well-accepted fact that the
mortality 15 exceedmgly high at the begmmng and progressively

lauded

Prophylaxis.—At the present time httle attention 1s paid to
quarantine regulations as a means of preventing the entrance of cholera,
because convalescent patients may pass the vibrios m therr stoals for
a3 long as forty-four days from the commencement In the Naples
epideme of 1911, 90 per cent of the cases were traced to direct contact
with patients or healthy carners; and m the Colombo qutbreak of
1926, out of 442 contacts examned, 10 per cent were found to be
carners of the cholera vibrio.

In Great Pritam practical measures are relied upon for the exclusion
of cholera Under this system only ships which are or have been
carrying cholera patients are detamed, and then merely untit they can
be thoroughly disinfected By this method merchants and travellers
suffer but small imeonventence and loss, and the temptation to conceal
cases has been thereby avoided  Any suspieious cases occurring on
shore are at once reported to the samitary authonties and promptly
dealt wath, and wvery endeavonr 18 mads to prevent the freal con-
tammation of the public water supplies

In India, during recent years, the prevention of cholera has been

N .
bathmg water

Some suthonties consider that the mixture of essential olls, 1f given in
one-drachm doses 1n half an ounce of water, 1s & good prey entive, and
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strophanthus, admunistered three times a day, may be emp]o}:ed 83
an adjuvant.

Local stimulation may be appled to the hidneys by means of hot
fomentations to * 7 * T *
of hyperalkalne
pint of normal st . .
to four hours m cases m which the collapse appears to have keen
overcome but suppresston of the urme persists.

‘Treatment of the reaction stage—If purging should still persist,
large doses of salicylate of bismuth, with a httle apium, are vseful;
imjections of ditaln 1/100 grain are given to stimulate the cardiac
action. Retention of unne may actually occur; the bladder should
be exammed for this reason and, if necessary, a catheter should ba
employed. Should the patient then become constipated, purgatwes
must be avoided, simple enemas being employed wmstead.

Treatment of convalescence.—In the absence of complications,
and with careful regulation of the diet, cholera patients recover ther
strength with remarkable rapidity, except the very old or those who
have previously been m ill-health. It 15 specially necessery to permut
no sudden exertion, sueh as sitting up m bed, for a few days, as the

F S

[T o
zapxaxty with which restoration to health takes place,
Nursing precautions.—It must never be forgotten by those m
charge of cholera cases that the discharges are a danger to everyoné
concerned, and that they may eontam the vibrio for as long as forty
days after the attack. The germ dies quiekly when dry, but 1t
reserves 1ts vitality for many days in damp and soiled hinen ; 1t camot
be lalled by ordinary cold  Therefore. the most striet precantmgs
should be taken to drsinfect all soiled lmen from cholera cased m a 23 )
per cent cresol solution Every care must be taken, also, to present
contamination of the water supphes or of any drmking vessel
Mortality.—The average case mortality in cholera amounts lg
about 50 per cent Some epidenncs are more fiez\dly than others, an
usually the death-rate 1s greater w the earher than m the later stage
of an epdemie  In such an exhausting disease, 1t is {he very young
or the very old who show dummshed powers of resistance. From

2 t deaths occur in the
statistics given lzy Rog‘exs (19‘ 8)]1& 13 seen Ché_lt}:."?f? f_“, B O o mor.

*h a high
byeets of
eble, the
danger from cholers becomes mereasmgly great. in iue Indian
statistics, especilly those from the Calentta Medical Hospital, the
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exalted ones could be gven safely, and thie was found to produce an
mmunity to all subsequent methods of mfection.

1t has since been discovered that’a negative phase of decreased
ressstance to this disease ocours for two to four days after the first
dose, but there 15 hittle evadence that this enters m an tmportant degree
mto prophylactic measures. It is important to note that the vacctne
must not be Lept longer than three month«, also that the protection
afforded 15 comparatively short—usually about six manths

Haffkine spent many years moculating over seventy thousand
persons wath his vacemne.  The results he obtained were, on the whole,
distinetly favourable, and the value of hus method 13 borne out by
subsequent statistics, e g, those obtamed 1n the Balkan War of 1918,
m Batavia 1n 1915 and 1916, and throughout the course of the 1914-18
War m different parts of the world,

The reactions produced by the cholera vaccme are usually muld,
and the only peopls for whom moculation 1s cantra-mdicated are mfants
under two years, and persons suffering from any gastro-mtestinal
trouble  As at present comstituted, the vaceine consists of an emulsion
of the orgamsms amounting to eight thonsand mullion per cubie centi-
metre. The imtial dose 18 } ¢ ¢, this bemg followed ten days later
byleo.

[
when oral vacaination was carmed ot at the height of the epidemic, thers
were only three cases among 300,000 people. vaccinated, whilst 1n the three
mllion unvaccnated more than six hundred cases were noted

Personal prophylazs —Dunng cholera epidemics great care must
Ve exerased m preserving general health Dietetie and aleohohe



322 DYSENTERIC DISORDERS

1t is possible that by this means contacts in assoeration with a case can
be protected.

Sterthization of water—~The cholera vibrio has been deserthed as
bemg capable of hving 12 fresh water from two to sixty-cight days,
and in distilled water as long as twenty days In salt water 1t may
hive for a considerable trme; one to three per cent. of salt does not
mtibit 1ts growth, although 5 per cent. 1s more effective

Dusunfection of wells —In most parts of India the water supply of
villages and towns 1s derved from wells, which are very hable to
contamination during cholera outbreaks. It 1s here that potassium
permanganate, i the strength of 60 grains to the gallon of water,
appears to be mvaluable This strength renders the water pink
Tt should be left to stand until 1t has been colourless for twenty-four
aguatic insects, of

rramatn annaars f0 an

1s repeated until the whole 1s passed mto solutron .
Choleraphage.—Recently J. Morrison has advocated the employ-
ment of cholera b ge (choleraph as & meang of p t
water-borne infection with the cholera vibrio  This method has been
tested in selected districts mn Assam, which, it 15 claimed, have now
been free from cholera for twice as long & persod as any durmng the st
ten years. o e

extended over the Province in an 1ncreasing degree

Inoculation.—The present method of moculation agamst cholera owes Its
onigm to the poneer work of J Ferran 1n 1885, He first demonstrated that
guinea-pigs could be protected against lethal doses of cholera by subcutaneous
imyections of lLiving vibrios  After this, over fifty thousand people were

N - A N a1 r-+ ~ stanal an Qnain
and
sy

In 1892, Hafflane modified Ferran's method of praphylactic inoculs:
tion For this purpose he first obtamed a very virulent strain of
orgamsms by twenty to thirty passages mtraperitoneally through
gumea-pigs. ~ For the first dose, an attenuated virus was obtamed E()l'
cultivating the orgamsm 1 broth at 89° C. i a constantly serat
atmosphere. A fow days after moculation of this weakened virus, the
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chlorine per milhon, or 2 grammes of the powder to every 110 gallons)

they may be more hkely to contammate the water than to punfy 1t
In quantities of weak tes or
Jemonade should be provided dunng a cholera epidemic, the supplis
being renewed daily. This ensures the botling of water in the prepara-
tion of drnks  Food must be protected from flies.
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CHATTER XX
PELLAGRA (AVITAMINOSIS B2}

Prracns, & syndrome mplicating digestive, nervous and cutaneous
systems, must be regarded 85 a typieal matammosis  Although the
digestive phenomena may not always dommate the clhmeal poture,
yet. they may play a promment part, so that 1t non has claims to be
included amongst the ** Dysentersc Disorders

r- - o Lo .

Geographical distribution —Long thonght to be confined to
Ttaly, the Ibenian Perunsula and the Balkan States, pellagra 1 now
Lnown to have & world-wide distnbution It has been reported from
Portugal, Spam, Sv W' anieﬂ Denm‘i\xk, Bnhe}g Isles,DGerma‘ny,

hourne ¥

Epidemuology.—It 19 probably true that, ouce recngmzed m a
distniet, pellagra 19 generally found to be much more common than was
previonsly considered possible It has long been noted that the number
of pattents fluctuates markedly from year to year This may ba aseribed
wmamly to dietetic factors but also to the mexdence of debuitating
diseases which, as 13 now known, may prove determinative, such a3
ancy , malana, , tub , the steatorrhoeas
meluding sprae, amebic and bacillary dysentenes and even syphilis
Chronse aleoholism, 1atestinal tubercalosss, chronte dysentery or apera-
tion on the gastro-intestinal tract (gastrojejunostomy or colectomy)
may so mnterfers with normal absorption 8s to produce secandary pella-
gra (see p 334)

In countries with marked seasonal variations pellagra appears n an

* For further faformation see Stantua 1L $ {1938 Trop Dis Hull 33, 729

07
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acute and epidemic form
usually the more severe
case In the Northern
appearances are the rule, but in the South 1t may appear at any season
1t 15 probable, however, that chmatic factors play but an indirect part
n the atiology

Sex.—Both sexes are hable ; 1t may be that in different cases 1t may
extubit a distinet preference for one or other according to local occupa-
tion. In the Umted States, however, 1t 1s distinetly more prevalent in
women, where domestic work, pregnancy and lactation are considered
determamng factors -

Age.—All ages may be affected, but the majority of cases occur
between 20 and 50 Infantile pellagra 1s now well recogmized and has
been considered a distinet varety It has been reported especially
from Italy, America, India, Chuna, and E Afrea.

Economic status.—Naturally-oceurning pellagra 19 essenbally a
disease of the poor and indigent. ~ It 15 pnmanly a disease of agricul-
tural labourers; even mn the heart of pellagrous districts the urban
mhahitants escape It has been pomnted out that 1t 1s extremely m-
frequent m the Jewish race

Atiology.~—Since the days of Lombroso and Bellardini (1671) the
occurrence of pellagra has been connected, for apparently cogent
reasons, with the consumption of maize, nsually diseased Tt is a fact
that pellagra dimimshed concurrently wath mprovement in the method
of storing and prepanng this cereal for human consumption. Hard

2 g -84 31 Tea a weadienneing faniny emphasized

cal

nd
ple

article of diet

W F Deeks and C Funk 1n 1913 first defimtely suggested that
peliagra 15 a diet-deficiency disease, due to lack of certam vitanuas,
and the latter succeeded m 1solating them from yeast and rice. The
expenments of J Goldberger and G A. Wheeler m U.S A. on the
expenimental reproduction of this disease m humans supported ths
hvnothess. The pellagra which was extremely prevalent 1n Turkish
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were able to 1dentity the PP factor with & witamin which differed from
the antineunitic vitamm (aneurnt or thiamin) i 1ts distribution and
» o T T . :

e e v

US A aswitamin G) 13 the carboxyhe acid of pyndine, prepared by the
owdation of nicotine  The amide 13 known as meotamude  Both these
substances have been found to be essential in meat infusions necessary
to the growth of bacten, espectally Staplylococcus pyogenes and the
voan T boime v . REIAE [ I

plays a part n carbobydrato metabohsm

The nchest sources of meotime acid under natural conditrons are
yeast, wer, hidpeys, milk, eggs, and cheese A colour test 13 described
for 1ts detection 1n urme which has been found negative m pellagrms,
a . .

[d~1-nbity]] 1solloxazne)

Probably niboflavin 13 an enzyme concerned with oxidation processes
1 the body cells and, 1 bringing abont metabohe changes, 1t acts m
combination with phosphoric scd—in a process known as phosphoryla-
fon—which 13 essentral for the absorption of fats Ly the wntestnal
epithebum of the vith of the small itestme (see p $58) It 13 now
thought to be assoctated = ¢ ~=~ ' ~e- s 0 T e e
and associated disenses,
and the nasolainal foldc
rosacea and rosacea Inte N
thesized Ly the buman orgamsm The rat antr-dermatitis factor (B,)
18 now thought to be distiet from the PP factor A pellagra-ihe disease
m rats i cansed by deprivation of this substance which 13 found

10 0Lserve on account of the trequency of complicating diseases, such as

walana, encylostomiasis, chrome baeillary and amebie dysenterses
and mtestmal tub A

to modern con-
ception, all these should be regarded as predisposing factors Great
emaciation 1s constantly observed  The viscera show chrome degenera-
tive changes, such as fatty and deep igy
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acute and epidermc form 1 the spring and antumn, the former being

usually the more severe In the southern hermsphere the reverse s the

case In the Northem Umted States, sprng and antumn eycheal

appearances are the rule, but i the South 1t may appear at any season

It 15 probable, however, that climatic factors play but an indirect part

m the mtiology.
.

determining factors

Age.—All ages may bo affected, but the majonty of cases occur
between 20 and 50 Infantile pellagra 1s now well recogmzed and has
been considered a distinct variety It hag been reported especally
from Ttaly, Amertca, Indis, China, and E Afriea.

Ei ic status.—Naturally ming pellagra 15 essentially &
disease of the poor and indigent. It 35 primanily a disease of agrcul-
tural labourers, even m the heart of pellagrous districts the nrban
mhabitants escape It has been pomted out that 1t 13 extremely m-
frequent m the Jewsh race .

Ztiology.—Smee the days of Lombroso and Bellardini (1871) ibe
oceurrence of pellagra has been connected, for apparently eugen:
r . o . A 3 e el
. . : . . od
iwd

on o weadienname Fastor pHULasied
\}

d
le

article of diet
¢ E Deeks and C. Funk mn 1913 first defimtely suggested that

pellagra 15 a diet-deficiency disease due to Jack of cerfam vitams,
and fhe latter sncceeded in 1solatg them from yeast and nce. The
expeniments of J. Goldberger and G A. Wheeler m US A. on the
expermments] reproduetion of this disease 1n humans supported this
hvoothesis  The pellagra which was extremely prevalent 'l‘u}k}‘h
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emphasis that, even if one ehimeal syndrome dominates the pieture,
multsple defieiencies are generally present. Ths apphes to deficiency
states conditioned directly by ingestion of isufficient diet, or indirectly
by failure 1n digestion and absorption

The Plummer-Vinson syndrome, which has been deseribed 1 middle-
aged women, has many symptoms i common with pellagta  Pink
dicease 1 children, which 13 probably an avitamunesis, may also be
mmstaken for it, as may also lathyrnsm and ergotism

Under the name of * erazy pavement shin eruption,” L Nicholls
{1940) refers to a condition commen tn Ceylon, and indeed 1n all ernacia-
ted natives, especially i Indian seamen (perconal ohservation) Des-
cnbed origmally by ¢ D Willlams (1983) 1t 13 common 1n otherwize
healthy chldren 1n Tanganyiha (A MacKenzie, 1941) There 13 &
1 ot e

ta (BN A

. 1 V o, il
urine  In exceptional cases the diagnosis may have to be made by a
process of exclusion
SyarrosiToLoGY
Pellagra 15 o disease, 83 A D Bigland (1920) so aptly remarhed,
* diffieult to diagnose and often overlooked unless the possibility of 1ts
occurrence 13 kept 1n mund It bas often been emphasized that m the

PRUSZIS 0L e Jubmes putus ol Olaulus

Pellagra 13 usnally drawn out , 1t dees not run a sterentyped course,
but 18 biable to exacerbations and remissions

Prodromal —Theimtiel symptom may beacombinationof psyehieal
and digestive disturbnces and recur for years m the absence of the
typical dermatttis Larval pellagra (or pre-pellagra) manifests itself
by anoresa with dyspepsia, mental depression, uften neurasthenia,
constipation and occasional attacks of diartheen A sore mouth wath
RS A AN R B . .

fulf des efopment

Gootrnintngetanl qummminems T 0 .
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tron.

and di

inflam

the lat .

pluc changes m the suprarenals were also observed by the anthor

dunng the last war (1916). -
¢ Rt T

1

r

t
i .
Lo f
S ar 44 el M abnbad that thave arapo alferationsin thementges,

esemble those of a chrontc
! . cells exhibit chromatolysss,

hromatolysis of the eells of
r degree, are feen

Ularke 8 COIUMN  OMULAL Luduguo, wuwv of lesses

disease.
Frequently the rash has at first been confused with some f\l‘!‘J;"uS

ernhihe

The nervous mamfestations may Lave Lu be uiitices

hystena, melancholia, general paralysis of the insane and cerebral
! - r O Yoa T« aeae and in view of the

pon those of

occastonally

. ite dragmosts

Ly wu wvees coming more
zed that multrple vitamin deficiencies 1o 1080 are the

and more recognl:
yulo rather than the exception Davidson has pointed out wmth some
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‘process appears to be arrested, but the following sprint the dermatitis

1n the mouth and tongue

Ohstruction to the sebaceous ducts on the nose and ake nasi produce
a pecubzar sulphur-flaked appearance of the shin which vanes in different
races, and 1t 15 to this that Stannus has applied the term * folliculitis

(Edema 15 usually present, 1t may be umversal, &3 m nutntional
cedema, and was common m the series observed by the authorand A D
Bugland 1n Egypt (1920) Tt 15 found especially sn the lower extremities,
and 18 then remumiscent of a sumlar edema 1 cardiac benber:

Nervous symptoms,—Implication of the nervous system manufests
stself by tremor of the tongue and face museles, by exaggerated reflexes
and often by nnd-dorsal spmal tenderness  Museular cramps are
common The patient 15 the vietim of exther msomma or uncontroll-
able somnolence  He 14 conscious also of great weakness, especially of
the lower extremuties Chuostels sign 13 usually present Depression
develops mto melancholia, maybe with mamacal wterludes, with a
tendency tosweide Finally the pellagrin becomes emaciated, paralysed
completely demented and bed nidden and generally dies fron) diarrhoes,
unnaty disease

it 7 B v ay Cawe

. I o A

(1938) have shown that the amount of porphyrn i the urme 1s directly
proportioual to the meotimic acid wmtake, The derrvation of this por-
phyrin 15 a matter of debate As pomted out by L Ran (1940), there
are cases of tal with p skin Jesions
not d with pellagra  Porpt ey be referred to hyper-
scnsitraty to nutro- and smimo-bodies produced by the imtestwal
dysfanction, or possibly associated with mereased destruction of blood
igments

‘I‘nfamﬂe‘Esllagra.J‘Recently much has been wntten about

races - -
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arerigid and painful. Usually there is gaseous diarrheea and aceasion-

diseases.  This was noted by C. G. Manning (1909) who referred to
pe hinige

uncommon i native races (de Langen), and yet peliagra 1s sppaseuy
as rare amongst them as 18 pernicious an=ma

3 - --=-3 =y pellagra 13 rreegular in i

be established between 1ts

o .  between the occurrence of

anmmia, achyha or darthea (cf also sprue). Not only 1s the Gegret,

ot alen the tvoe of apemi wregular, 1t may be slight, hypo- o

BPILL UL e b

bemg secreted l;_; the stomach

ballm ar BSOS WILL Cieal Ul basow avsses

although the Bliecied Bakt altus Puiui e -



PELLAGRA {AVITAMINOSIS B2) 835
Alcoholic pellagra,—In the northern portion of the Umted States
Tha torm

alachalin nollamrq hag hern vasnmmzad pa nnd vmanmmaon

peared wthin bwo to srx weeks after dnnkmg crude whisky with httle
more than o plate of soup & day. Two had delrium tremens The
pellagrous rash appears on the hands and face, but never on the feet.

fre in e iray

.
‘\[ental Hosp\tali, stated that, thuu"h m sume cases the d)sease was
present on admission, m the majonty 1t appeared after six months’
to several years' residence

TREATMENT 0F PELLAGRA

It 15 generally conceded that great advances have been made m
recent years m the treatment of pellagra  These have been so mportant
Lo e T ment ol petlagna | e ave been s ngprtant

. . - [
nch m protems and vitammms  Liver and yeast were regarded as
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These children are vexatious and irmtable , the skin and har tend to
lose their normal colour and sheen. There are usually gastro-intestinal
symptoms with diarrheea and transtent cedema of the hands and face
After ten days pigmented patches of dermatitis appear around the
ankles, knees, wrists and elbows, especially (1t has been emphasized) at
the points of intation or of pressure. Trowell described infantle
pellagra as a syndrome whose prineipal signs are cedema, dermatitis
and diarrheea 1n mfants, it has been known as * Witham's Disease™
(Kwashiorkor, W Africa), nutntional cedema with pellagra; Cule
brilla (ringworm dicease) m Mexico, pellagroid-beriben (Cubs);
Cachezw hydrigue infantile fropcale (Salvador) ; cedema of avitammoss
{Costa Rica) It occurs as an endemic disease Sporad:c cases have
been notedn U 8 A, Chuna and under war conditions m Eurolpe Acate

. g PR T A A .

w3 Anncanond

LRGN

R BT B 2! e .
L. el Vo L. o .,
(aneurin) Three out of seven cases make a good recovery on preotime
acid.

“Pellagra typhus.””—In this acute and fulmmatmng form there
18 high pyrexia, prostration, muttenng delinum, pronounced nervous
tremors, generahized nmdity and not infrequently epilepti-form con-
valswons  Death may take place in as short a period as three neeks

Pellagra due to voluntarily restricted diet—A number of
authentic mstances have been recorded and collected by Stannus  They
are most interesting as proving that the disease can be produced by
withholding the extrmsic factor, or facl‘bors, from the df"h;ﬂtsjﬁ

Secondary pellagra is now generally acknowledged to bea delimt;
chntcal entity. In all its mamfestations pellagra 15 connected vl
some organic leston of the gastro-mntestmal tract. The followng 13 8
list : D! 1 stncture, of stomach, of the

Limentary tract, Iy of the t and
uleeration of colon, pyloric ulcer and stenosts after operation for gastne
ulcer, duodenal feeding, carcinoma of head of pancreas and of deum,
stricture of Jeyunum, tuberculous enterocolitis, stricture of rectum

h ! \ lyposi 1 fistula, multr

Aymp D POIyposis, g
Jobular cirrhosis of the hiver and diaphragmatic hernia.

ding colons,




CHAPTER XXI
SPRUE AND HILL DIARRHEA

Synonyms.—Palosis, Aphthe tropiex (German), Athrepsie
colomale atrophique (French)
The term “ sproe” bas long been used 1 the Netherland Indies a3
Vo ’ N ot - PRI

B Lo
“ spruw,” has no apparent relation to tropical sprue

Many are the names which from time to time have been bestowed on
tropieal sprue —Aphthodes chromica , Impetigo primarum viarum
(Hillary 1766), Indische spraw--aphthe tropicz (Van der Burg),
peilosié lingua vl mucose wtestins (Thin 1897) , cachexia aphthosa,
stomatitis mtertropica, and aphthx onentalis It was known to the
older generation of Indlan physicians 8s white flux, nhite purgmg,
white chronie diarthea, scorbutic diarthees, or chrome ententis of
Indo-China In Ceylon it 1s still popularly termed * sore mouth ,” 1
Malaya * Bingapore sore mouth

Defini

An —Tha mamme Gran a0 srgan £3 2 bunm aal ard enbisac 2l

sphere 1n persons who have pres1ously resided m the tropres

History.—Although sprue was recogmzed as a distinct diseaso
and gven _grent vanety of names by the earher physiians who
practised 1n Indi znd the Duich East Indies, the first accurate des-
enplion 15 undoubtedly that given by Vincent Ketelaer m 1669, m
o work which was reprnted several tmes In Obserratons on the
Changes of ttr and concomtant epudemcal diseases w the Island of
Barbados, an account of what appears to be sprue s given 1o detal by
Hillary m 1766 The name “ sprue ” was first apphied 1 desenptions
wnitten independently by Van der Burg n Java and Manson i Amoy,
Chna, 1 1880 b

331
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mcotmic acid by the mouth ; occastonally 100 mgm. were grsen intra-
venously.
™ v

reported that ptyahsm, Vincent's spirochwmtal infectton of the oral
cavity and coproporphyrmuria were similarly 1mproved.

T L T "
v .I et Tamans W '
dus to their nicotinic acid content .

In normal individuals (not suffering from avitammoss) meotine
acid produces a histamme effect d warmth and tmghng-
the face and neck, but occasionally nausea, vomiting and abdominal
cramps It 1s essential that meotimic acid treatment should be remforced
by a hberal protemn diet and mamtamed for several months. The
mmmal dose of meotmc acd 15 150 mgm. a day, but 1n severs casi3 300
mgm or even 1,000 mgm may be necessary.

In cases with severe mtestmal disturbance, where the meotume aod
may not be absorbed, the mjection of a smtable soluble preparation1s
indieated  Coramine (diethylande of micotmic acid) which hag lng
been used as a cardwc stimulant (2-5 c.c. solution up to 20-50 e }
appears to be equa TooTs Teaemomeamn,
Spies (1939) find
carboxylic acidg . "

P Ge - raem hgye glso shown that
whch 15 the homo-
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While on & hull station m 1923, he suffered from hill diarrheea In 1924,
true sprue symptoms began and ran & very rapid course  He was admit

to hospital 1n London 1 Aprl, 1925, and died three and & half daya later
from typical sprue anwemis

T w2 s f P— ~ f

o T M
mtestinal tract The soft imbers are 1nvaded by white ants, or fermutes,
and the fzces of these msects give mse to a fine dust which permeates
the atmosphere The author mvestigated this prohlem durmg his
work 1n Ceylon 1 1912-14, but concluded that there was not, sufficient
ewdence to connect the dry rot wih the regional maudence of the
disense 1n that 1sland  The subject has been yevived by F P Jepson
(1933), who has brought fornard forther evidence of the apparent con-
nexion between the activities of dry-wood-nhabiting termites and the
wmeidence of sprue, but there the matter ends, because the author has
imvestigated many cases W seamen whero the diseaso has ongmated
on ship-board anil i other places where nothing of the sort can oceur.
Migro-organisms —For the last thirty years search has becn made
for zome muero-organism which mght be the causative factor of the
disease  Most theonies have centred round the possibibty of the
mlection of the mtestmal tract by a yeast fungus  In 1901 o yeast
was desenibed by Kohlbrugge as the possible cause

. R
albicans a8 & distmet pathogenic species

The prolonged researches of B K. Ashtord into the possibiity of
special species of yeast fungus being the causative factor have been
mconclusive

Biochemical investigations and their sigmficance, which will be
desertbed later, have suggested to N H. Faurley and others that the
phenomena of sprus can best be explamed m terms of a metaboltc
breakdown of the gastro-mtestinal tract, characterized by defectts e ab-
sorption 1n the small }ntesfuie 1n some way connected with defective

PSRN PSRV i
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After the occupation of Annam, the French referred to sprus as
* entero-colite endémique de Cochin-Chime” and the* wntings o
Berenger-Feraud, Kelsch and Kiener convey the mmpresuon that <prus
should be regarded as a sequel to some form of dysentery.

111897 G Thin published * Pailosts or Sprue,” containing & sunimary
of the then existing knowledge, 1n Wwhich he illustrated various lesinns
of the sprue tongue and gave an accurate description of treatment by
mulk or frmt diet In 1906 there appeared a valuable summary of know-
ledge by A G. Rademaker, and m 1903 & monograph appeared from
the pen of W. (arnegie Brown.

—.e e w s e

P [T

and baallary dysentery take the first place, though the evidence that
these are necessanly of sprue s not i In a senes of
tw0o hundred cases m which this pomnt was investigated by the author, 8
previous history of imtestinal mfection was found m 40 5 per cent , and
amcebic dysentery m 82 per cent.* R

Sometimes sprue and amoebre dysentery co-exist in the same patient,
as m the followmng nstances -——

A very severs case was been in a man forty-five years of age who had
108476 1b and weighed only 1201b.  The general appestance of the patint,

An officer returned from Iraq in 1920, and suffered from ameebic dyseliiely
with charactenstic amiebe and cyats 1n the stools, While under: Ob:ffvltlgnv
he had an attack of hepatic ameebiasis with a temperature of 103° F. Ten
days after the subsidence of these symptoms, typical sprue developed, with 8
sore tongue. For this he was treated on dietetic Lines and made & good
recovery Smce that time he has puffered from a sprue relapse sfter tuenty

years of apparent good health, .
- ST . . . - India as ” ln}l
di . " In the author’s
o 3 in wheh the

8er
dramatic onset of hill diarrheea merged gradually into sprue i—

An officer aged fifty-aix kad spent thicty.six years m Indsa, Tn 1917, on
the North-Western Frontier, he had recurrent attachs of bill duarthees which
ceased after persisting for four months. Three years later, m 1920, true
sprie symptoms with typical mouth and tongue lesions commenced. Whea
seen n 1926, six years later, ke was a typical case of sprue

A man aged fifty had spent twenty-one years on tbe rmlways in Burms

4 these figures are m excess of the nomual incidence of ameebiasss 1n tropieal
m«l‘:};‘.‘;‘: mo?: pout l":m l‘unh Investigations as the suthor has been able to under
take, 1t 19 about the average.
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While on & hill station m 1923, he suffered from hill disrrheea  Tn 1024,
true sprue symptoms began and Tan & very rapd course  He was admitted
to hospital an London 1n Apnl, 1025, and died three and a half dags lster
from typieal sprue anmia

Unhealthy surroundings —There exists a popular idea in Ceglon and
1n the Far East generally that sprue ongnates only m those houses
which have heen attacked by dry rot. These are notonously unhealthy
and the mhabitants hable to catarrh of the nose, air-passages, and
intestinal tract The soft timbers are invaded by white ants, or termtes,
and the fxces of these mnsects give nse to a fine dust which permeates
the atmosphere  The author mvestigated this problem dunng his
work i Ceylon m 1912-14, but concluded that there was not sufficient
exadence 10 connect the dry rob with the regionsl madencs of the
disease m that 1sland  Tha subject has been revived by F P Jepson
(1938), who has brought forward further evidence of the apparent con-
nexion between the activities of dry-wood-inhabiting termutes and the
medence of sprue, but there the matter ends, because the author hag
investigated many cases m seamen where the disease has onginated
on <hip-board and n other places where nothing of the sort can ocenr,

Mucro-organisms —For the last thirty years search has been made
for some micro-orgamsm which might bé the causative factor of the
disease  Most theones have centred round the possibility of the
infection of the antestinal tract by & yeast fungus  In 1901 a yeast
was deseribed by Kohlbrugge as the possible cause

Xohlbrugge {1001} found m the mtestmal mucvs, i the lymphoid patches
of the intestinal canal, and m the epithebal covermg of the tongue and
cesophagus, large numbers of yeast cells resembling Osdsum albicans, and these
orpamisms were demonstrable 1n the fces of sprue patients

In Ceylon {1913) the suthor found that yeasts could be cultivated from the

The prolonged researches of B K. Ashford mnto the possibility of
special species of yeast fungus bemng the causative factor have been
wneonclusive

Biochemical mvestigations and therr sigmificance, which will be
desribed later, have svggested to N. H. Farrley and others that the
phenomena of sprue can best be explamed 1 terms of a metabohe
Lreahd: f th it testinal tract, ch, d by defective ab-
sorption m tho small itesting 1n some way comected wath defectrso

Daetetu deficrency theory —R MecCarnson suggested that sprae mght
22
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be 2 diet-deficsency disease  In 1908 Carnegie Brown made the obsersa-
tion that in endemic regions native races are subject to beribers, and
Europeans to sprue, and Elders (1917) postulated that spruo was a
deficiency disease. L. Nrcholls (1919) supported thus hypothesss, and
considered that a predisposing dietetic factor was important m the
pathogenesis, but that the essential mechanism was a lowered resistance
followed by infection Castle, Heath, and Strauss (1931), and Castle
and Rhoads (1932) appear to have confirmed that deficient diets fre-
quently antedate the onset of elimeal sprue.
The author's theories —Tropical sprue appears to have a definite
hical distrit and througt 1ts range 1t appears that the
newcomer {1 ¢, the European) 15 attacked while the indigenous natives
for the most part escape, sprue, moreover, appears to have an mcubs-
tion penod ; that 15 to say, 1ts do not unfold themsel
until after three to six months’ residence in the endemic are TPH
o N - h D G Rt

HEN] T L |
[P o P L .
mence n mdividuals who have guitted the endemic ares and hase
hved 1n Europe for twenty-five or even thirty years It does not, more-
over, explamn the prolonged latent er qmescent perods .
The chmecal phenomena do certamly suggest a spectfic inflammation
ranging $hroughout the mtestinal fract and affecting the processes of
assimilation, but biochemueal researches mdicate an affimty, or link,
with other allied diseases, such as 1diopathuc steatorrhees, echat
Toroe T oo
. . L . N

- )
T e . T
g - [ !

In addition to the vitamms which have already been referred 10
{p. 829) other factors have to be talen into constderation

Exirninsic and wnfrinsie factors —In order that normal hamoporesis

may take place in the bone marrow 1t 18 necessary that it ghould be
Y - - b 1 LI cdomnd

¢
e

latter 15 present 1 food and 13 closely related to vitamun By, but bt &
Harns states that, though 1t has a distnbation and heat-stability
remarkably Like that of the vitamm-complex, it 18 distinct from nbo-
flavin and meotime aad

The extrinsic factor 1s contained mn yeast preparations such sg mar-
mite, which 18 effictent 1 the treatment of the megalocytic hyper-
chromic anxmuas of tropieal sprue and 1dwpathic steatorrhee, bub
meffeetive n the siuilar anema of pernicious an@mia, so that 1t has
been suggested that the anemias which react fo marmte and ntlig
yeast preparations are due to lack of the extrinsic factor In !
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connexion Miller and Rhoads have produced pernieious sn®nua in

The intnnuie factor of Castle contamed i the normal gastric Jumce of
man 19 thought o be in the nature of an enzyme Meulengracht (1925)
has shown that, n the pig's stomach at any rate 1t 13 secreted by the
pylune gastric glands and the Brunner glands of the duadenum

The response o]! glossitis and stowmatihts of citamin B, deficiencies to

. e e ' .

nounsshed peoples 1 Balestine, Central Afncs, Indi, China, West
Indses and south United States

1t has pow Fanman wedols wamnsesmad ek 4L - fames of dia 1
Qosstis a
therapy .
comparabl . .
forward be known as presprue or * tarval sproe” (see p $31) The
author beheves that ayvitaminosis B, glossitis 1s not salely confined to
those vountries m which nutntional defects are wms ersal and obwvious,
but may al<o be encountered 1n Great Batan 1t 14, for wstance, by no
means uncominon 1n patients suffening from intestinal disturbances

Less 0t Uie tongae 13 found 1n bl pet cent of perneous anwerma cases,
which approxiuates to the figure of 75 percent of the madence of

. un-
rommwn an tropical sprue  But in the latter the absence ur otherwmse of
netd  the gastrie juice does not scem to affect the subsequent cunrse of
the disease  Thercfore, m sprue the acidity of the gastrie Juice cannat
be correlated to the absence of the intnnsic factor But i permerous
anesa this dysfunetion 13 complete and p

' tating con-
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Gastroduodenat —P, .

efficiency ermicious
(Absence of anaemta
intrinsic factor) ~ SYndrome

Jejunaoilea!
ineffigiency -
Sprue syndrame
>»(Tropical sprue
Non tropicalsprue,
Coeliac disease
tdiopathic
staatgrrhoea)

-Pellagra
syndrome
. B,

v)

Fig. 59,
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tumous replacement of the intnnsic factor to mamtain health,
.tropical sprue 1t 15 apparently temporary, o that complete cure 15
frejquently observed without continuons rf}:}.\cvmem. .

anenua 1§ to that
= anev o my .

T HUL G sptle LS WseRse 18 A1N0 Clatsctenzed. Y glosaits,
which 18 mmidar 1o that of sprue and 38 also amenale to meotme
acd therapy, though other mamifestations do not respond so favourably
8810 tropical sprue

There appear to Le some valid grounds at present for assummg
some mterconnceting hink or cummen factor bndgmag the chmeal
appearances whch sepatate this group of discases  pellagrs, pernicious
anima, tropieal spruo and other steatorrhias. It 18 possiblo that the
LIS AN oo o ot

. N 1 .
LGS 1L 1may Lo ovoked hy a number of diverse surgical and medical
conditeons (K 5%
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blockage of the chyle vessels, as in lymphadenoma, tabes mesentenca

or sarcoma of the mesenteric glands.
T - a2t

P A AtEseand o 88 fn tlam pandiarad

Vs O o
publication by N. Markoff, wherem it 19 stated that in two eases iz
d typical sprue-synd: supervened s1x months after 1.5m
of 1leum had been removed (deocmcal resection with ileo-transverse
colostomy).
It is therefore inferred that the main signs and symptoms of eprue
may be due to defictent absorption of vitamin B, (nicotinte acid) and
thus appears to be borne out by the results of ireatmsqe @18392‘ As

ot

xmpurta‘ut observations upon.
of steatorrheea {sce p 858).

i il i -epninently 8
Geographical distnbmion_.—’l‘_rupx‘cal sprue 1s pre f";‘ﬂf"h,’: 3

Celebes, Macassar, Borneo, Ceylon, and the Philippmes, and the autuvt
has treated two cases from Mauntms It has been recorded from
Queensland, and the Northern Terntories of Anstralia, and a fow cases
have been reported from Fyr Sprue has been found m Russian
Torkestan Palestne, Mecca, Iraq, Egypt, and Malta In the Kew
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northern Brazil, and appears to be comparatively common m Dutch
and British Guana.

Recently, much mterest has been aroused by the recognition of a
sprue-like disease 1n Denmark and Scandinavia generslly, which bas
been designated by Thaysen (1932) * non-tropical sprye * (see p 347)
which appears to be closely connected wth tropreal sprue

Qe n amman o w4t b o aen Vel dar Poapn /[08M yanamn and

[N ' . .

Jefireys and Maxwell, mn * The Diseases of China,” deseribed n
typeal case of the disease m a Chinaman, und Ashford (1918) 1 natives
of Porto Rico and the Antilles

During the author's work m Ceylon i 1912-14 notes were collected
of eleven defimitely diagnosed cases 1n natrves  Iive were recogmzed
mmediately before death It was established that the disense occurred,
though rarely, mn members of several races—m Moors, Sinhalese,
Indians, and Tamils who had been bred and reared m Ceylon Durmg
the last twenty-one Years m London five cases hate been seen and
treated, mostly m the educated and cultured class of Indians The
anthor has never secn sprue i any member of the negro race

Tn Juue, 1925, an Indian lady aged forty was scen, she had suffered from
I LN T e T PR SO .

showed no sgna whatever of anmmiy or eprue, and bis weight bad
merensed to 0 atone 11b , or by 43 1b o 8
In hospital practice the author has had experience of tno cases of undoubted
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T e . )

Tientsin m central China  Atmosphernie temperature alone does mt
seem to mfluence 1ts incidence, for 1t may orignate 1n high altitudes
Ceylon, and o’ the Himalayas above 6,000 feet, where the chmate
resembles that of Burope Its occasional occurrence m eentral Arabu,
where the atmosphere 15 _essentially a very dry one, runs counter to
the view that a damp chmate 13 a necessary factor in 1ts eausation.
On the whole, tropical sprue appears to extend for twenty degrees
further north than 1t does south of the Equator (1 e. 40°N, and 20°8}
Incidence of the disease wn 1ts endemic zones —Sprue is more hikely to
attack the highter-skinned races—Europeans first, Chmese and Japaness
se('ondl, J\{alays third, dark-skimned Hindus and Tamils very r«re‘g.
L i . L | N ' -
1 . L | . ot '
[ o . . 1 .
oceur 1 one or rore members of the same famly ; the anthor has
recorded mstances of sprue m both husband and wife. Moreover, there
R e s o

e vt aelnohnca th

.- Stana

L I} ! :
CONVINCEd Tital (He UISedse FArely GCCUTS (11 Sittdii Clusdich , s o>
only two mstances of sprueunder twenty years of age, m boys of thrteen
and eighteen respectively. In 1938 R. H Miller demonstrated at the
Royal Soctety of Medieme an undoubted case of sprue in a boy of Lt

CAR SRS

fests 1tself“after so long a period’ that the practitroner 13 at 3 loss fo
associate the tram of symptoms with previous residence in the tropics
Two instances may be cited —

A medical practitioner, aged seventy-two, returned to England after thirty
years’ reudence m Chiva * Symploms commenced when ho had fl;«:n::
TV e e L L r i tan o amd manth.
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There has been some doubt concernng the length of tume which
1nust elapse, after residence in the tropics, befora the development of
sprue symptoms _ Formerly 1t was thought to be a penod of years,
but evidence has been collected which shows that 1t may be as short
a time as threo months, for vistors to Crylon and Indiy and the
Duteh Bast ndies, who Bave been there for only a few months during
the winter season, and who haye never pres ously resided i the tropics,
bave returned to England with defimite symptoms  Two cases nray be
ated —

The firat 38 that of & boy aged exghteen  Symptors of sprue commenced
fivo months after arnval 1n Java, with gradual onset of diarrheea, typical
stools, and sore mouth and tongue The total loss of weight was 35 1b ,
there was complete recovery on appropuate treatment

The second case 15 that of & woman aged fifty-seven Symptoms of sprue
with sore mouth and dysphagis commenced after three months’ residence m
Ceylon, during her first vimit to the tropics Diarrhrea wath typieal stools
amd foss of weight followed later, and persusted for v months after her
retum to Englan

During the author's studies on sprue 1n Ceylon 1 1912 and 1918,
records were obtamed of two cases 1 which the disease began
respectriely six weeks and three months after the patient’s arrval m
that 1stand

Sprue contracted at sea—In 1927 the author had under his care &
captam of the P & O Lne, aged 54 Symptoms of sprue commenced
at sea 1 1926 when he was fourteen days out from Bomhay He had
the typical syndrome of sore tongue, aphthons stomatitis, diarrheea, and
anemia There was hittle or no evidence that redence ashore had had
anything to do with the onset of the disease He had been at sea for
forty years, emling to India and Australa, and durmg that peniod he
had never spent more than one mght ashore mm Bombay or any other
Indian port He was treated m May, 1997, and reacted very well to
duetetie and Tiver treatment. Four months afternards ho returned to
SO T f

1 . CELEY .

for further trentment of relapses

Non-tropreal spriue —The most mportant contnbution to this sub-




848 - DYSENTERIC DISORDERS .

umversal support and the gist of the matter now appears to bs that the
following clinteal states ean be recognized :—
1. Oceliac disease m children, a congenital condition
2 Idiopathic steatorrheea of adults, which probably resulis from
previous ceeliac disease in infaney and which is accompanied by
multiple skeletal changes
3 Non-tropical sprue, a sprue-hke disease oceurning rarely in temr
perate and northern eountries which 13 amenable to the same
methods of treatment as 1s tropreal sprue.
4. True tropical sprue, the type disease onginatiny m tropeal and
subtropreal countries.

The hterature on this subject has now become voluminons and, as may
be expected from the intricacies, as well as from the close simlanty
of the complexes concerned, the 1ssues have become confused. The
author 15 now convinced from his personal expenence that very ogeasion:
ally cases resemblmg true tropical sprue, wth glossitis, steatorrheea an
an@mia, may be met with i» England and respond to the same methods
of treatment in the same monmer as tropical sprue. He has records of
three such cases The first described (1939) as non-tropicsl, or * indi-
genous ” sprue was in a woman of 28 years of age who had never bee
out of England The stools, glossitis, emaciation and anemia were
typrcal She suffered from three relapses and eventnally recovered on
dietetic treatment Two others were recorded (1940) and responded to
nicotime 2e1d therapy Ono was m a Pole of 56 who had resided
London for 42 years; the third in a man of 64 who had saffered from
recurrent glossitis_and stomatihs with steatorrheea and anenua for
eight years and who had only once been out of England: to Egypt
fifteen years previously DBennett and Hardwick (1940) have also
recorded two cases which seem to fall into the same eategory. Innone
of thess wero there any bone or skeletal changes and the general factes
of the disease was 1dentical wrth that of tropical sprue.

PatHOLOGY AND PATHOLOGICAL ANaToMY OF SPEUE

In patients dywng after such a prolonged chronte wasting illness, the
pathological changes observed aro ususlly the results of atrophy, and
thus do not give s picture of the actual primary lesions, For this

o ATk phd nn havn en fae £2lad i elaaidate the actual

have to some extent
*10u8 anwemia, ceebiat

Tn chronc sprue, the tissues are abnormally dry, owing to dehydra-
tron, the subcutaneous and visceral fat almost absent, and there ¥

general muscular wastmg  The mternal viscera, also, are shrunlilﬂl‘;
e e Rariat RIpp

The
whansg
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remarn intact. Somewhat simutar fibrotic changes are found n the hver
and kndneys

Tho heart 13 usually small and 1 a state of brown atrophy In the
author's series of cases (1912) 1t weighed less than four ounces, while
F P Machi and K. H Fauley (1929) found that in one of therr cases
1t was only 2} ounces, they consider this change specific, and the
reduction 1 weight out of all proportion to any decrease exphcable in
terms of starvation.

N+t werTlo atbonism han hams #anend e w dhn sbant mal duant o1
L \ L
e Tl b camrrm 1 o anbs A w2 e ] bmmrd A Ao Tpamladle
. [
. . " ..
. Lo
. . . Vo
thieh nucus, and 1t 1 d

y and
scars of provious lesions have been observed  Death from perforating
uleers has been descrrbed by Taber (1904), Fuscher and von Hecker
(1922) and the author (1924), while Carmuchael Low and N. H Fairley
(1934) bave reported o fatal case from perforation of the exeum due $0
thrombows of a vem It 13 now senerally admitted that uleeration of
the small mtestine may be regarded as a secondary phenomenon
Although atroplue changes are more marked n the lower end of
the ilcam, they may - [N - B
intestine, and diaphat
scopy It possble -

membranes during bife
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It may be that the pathologcal changes in the upper mtestnat
tract, msigmificant though they are to the eye, are of such a character
as to mnhibit the secretion of the mtrinue factor, and thus be responsibh
for the macrocytic anxemua of sprae  Mackie and Fairley have, for
this reason, paid espectal attention to the bone marrow changes The
red marrow 1s much reduced m quantity, though m two cases they found
hyperplasia sumlar to that of pernicious anzmia, Their findmgs
suggest that in sprue there 1s a toxin which primarily stimulates, and
later leads to exhaustion of the hemopoictie function, so that m the
terminal stages complete aplasia results.

These pathologieal studies go to show that sprue 15 a specifie disease
of the Intestinal tract which leads to progressive degeneration of the
absorptive and secretory tissues, and to slow and progressive starvation

Histopathology.—In the hology there are very
few powts of real importance  In sections of the tongue, desquamation
of the stratified epithel Iy of the f papillz, can

P P
be demonstrated The same changeg are visible m the cesophagus,
but often the pathological appearances may be obseured by a down-
growth of yeast fangm (Owlwm), now regarded as being secondary
mvaders

The structure of the stomach membrane may be normal, but the
mtestinal canal, from duodenum to rectum, usually exhibits chrome
nflammatory changes. In the ileum the villi are quadrangular and
shrunkerl. The cells stam badly and the goblet cells are distended with
rucous secretion  Chrome mHammatory changes are evident H’:"h"

. T Lo Tl
. LN “ “ -
m the TMUSCLIAr coals. \Lig. OV

Sections of the liver show extensive fatty changes in the
peniphery of the lobules and deposition of hemosiderin granul

e cells at the
les. The
I

membrane of the intestmal canal, and even tn the lymphatic glandd sus
bone-marrow The changes m the bone-marrow eells vary according to
the degree of anwmia present and are well deserbed by F. P Machie
and N. H Faurley (1929)

CrixicsL PaTHOLOGY OF SPRUE
Stools.—The important features of sprue stools are thewr eolows,

#ize, and chemical compositron.
e e bt 4ho Tewen  frothy stoOl3
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owed their lack of enlour to the reduction or total absence of bilo
Pigments, it 1s now known, however, that Iilo pigments are present
m normal smounts, but ther colounng s masked by an abnormal
amount of fat  If the almost colourless sprue stool 1s extracted with
90-per-cent alcohol, and the filtrate 13 exposed to the ar, eolourless
flusd results whick slowly tahes on the yellow calour of hydrobihrubin
That the normal amount of bile 15 excreted nto the gali-bladder 15
evident from the abundant amber coloured bile found post mortem

Fig. 60 —Sectlon of the ileum in sprue, showing general

L atrophic changes and
round-cell Infiltration of the mucosa, "

Stze —The large size of the stool has bern sarouwsly commented
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1
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for the macrocytic anemia
PN T,

' preone 0t .
of sprue  Mackie and Fairley have, for
AR 1 e ML

i T e r et e -
suggest that m sprue there 1s a toxin which primanly stimalates, and
later leads to exhaustion of the hemopotetic function, so that m the
terminal stages complete aplasia resulte.

These pathological studies go to show that sprue 1s a spectfic disesse
of the mtestinal tract which leads to progressive degencration of the
absorptive and secretory tissues, and to slow and progressne starvation

Histopathology.—In the microscopic pathology there are very
few pownts of real importance. In sections of the tongue, desquamation
of the stratified epithehum, especially of the funmform papile, can
be demonstrated ~The same changes are visible m the cesophagts
but often the pathological appearances may be obscured by & down-
growth of yeast fungi (Owltum), now regarded as bemg secondary
nvaders

The structure of the stomach membrane may be normal, but tbe
intestinal eanal, from duodenmm to rectum, usually exhihits chrome¢
mflammatory changes. In the ieum the vill are quadrangular an
shranked The cells stam badly and the goblet cells are distended mth
mucons secretiont. Chrome nflammatory changes ars evident in the

g of the eapilk and the mfl of the interglandular
trssue with lymphoeytes and plasma cells. There are similar subacute
inflammatory changes m the submucosa, and extensive fibrous chaneet
m the muscular coats (Fig 60) 3

Sections of the hver show extensive fatty changes 1n the cells at the
penphery of the lobules and deposition of hemosiderin granules  The
spleen 15 never enlarged, but shows a deposition of pigment in the pulp
cells and hyalne changes 1n the endothelmm of the venous smusﬂesw

and N“H Fauley (1929)

Crixical Parnorocy or Srrus

Stools.—The mportant features of sprue stools ate’ thewr colont,
size, and chemical composition

Colour—1t was formerly considered that the large, frothy stools
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Ses0s0 wits partuness epicrenum

Fig 62~Sectlon of lleum to shuw structure of villl.
Cruty e 1 Binre Peton s Pttt 1920
i oy i and S5 Dovgatt 1078y
and penstalss, the mtestmal contents beng so hurried throngh the
amall wtestine that they have no chance of being absorbed, as appears
to bo the case w some nstances of short-ciremt of the small imtestine
which may assume the climeal apprarances of sprue On the other

wetotayiu-b-prosphane aed, depends upon normal adgenal setion
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these stools goes to show that less than 60 per cent. of the sold matter
is absorbed. " (Fig 61)

Chemacal composition —A great amount of excess fat is passed in
the stools. and par: passu with this there 13 a correspondingly low fat-
content of the blood {412.8 mgm. per cent. against the normal 600 mgm }
N H Farley finds that in 80 per cent of his cases the total fat i the
dried feces at a single examnation exceeded 25 per cent, but alter
recovery the frcal fat returns to normal lmits ~In severe cases of

Fig, 61.—Appearance of typical “ sprue stoo * In glass contalner.

sprue, over 50 of fat 1s not 1y excreted when I[l’lf‘
patient 15 on & muxed dietary In sprue stools the fats are spht by
the action of the pancreatic and ntestinal juices, but the spht fab1s
not absorbed , so that the proportion of fatty acids to neutral fats
may be as high as five to one In pancreatic disease, on the other
hand, the neutral fats predominate over the fatty acids and msy
be fifteen times as great. These figures seem to indicate that m sprut;
the pancreatic digestion proceeds normally, but that the products of
{lus digestion are not properly absorbed = The reacton of the sprue
stools 15 almost mvanably acid, this 1s due to the amount of fatty
acids, o fact which accounts for the pecular sour and penetrating odour
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&

Bilo asusts Lpaso by —

I Dusolving fats (aeutral and fatty acids) Hydrotropie

2 Lowenng sutface tenmon of fat globules and helpmg to emalafy
3 Enhanong hpeso sctinity about fourteen times

e -

0 Anoammmras  Tha sand e ~F 3 mad - 2

This nentral fat 14 catned to the lacteals (v the Iymphorytes), from

Jactesls to the thoracic duct, and thence 1o the general circulation

1t 19 finally lodged 1 the hiver, tissues and fay depots of the body
Bile carmies out the physical part of these processes with the actions detailed

Hence, thete Snally appest i the faces —
Neutral fat  Not digested
g::;’; sads } Not absorbed
Thus, toughly speaking, an mereaso in neatral fat denotes maldigestion—
generally bpase {pancreatic) deficency, but possibly slso tale deficency to
4 lesser degree
An ncrease i free fatty scids and soaps indicates malabsorption—due to
bilo distase (but here, there wall be evidence of maldigestion too, 1 an
absolute increase, though to & leaser degree, of neutral fat) . to local bowel
diseaso (chac, sprue, etc ), or 10 mertased perstalus  Steatorthees may
be produced in three distinct ways —

{e) Interference with absorption of fats may oecur in the mucoea of the
small intestine
n the Jast two oantinaencipe #ha Fanal fus @ maptl= g1 o -a .

Adrenal activity 1s conneeted with photphorylation, a chemical
process wlieh aids the abeorption of fats and glucose  Thus, the
addition of phosphates m tha presence of glycerol accelerates the
proeess, but 1t can be arrested or entirely mhibited by certam svb-
stances, suc? 83 mono-odacetic acid or phlorthizin - Under normal
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d 1

In order to reach a comp of th ) of fat-
absorption 1t 1s necessary to pay some attention to recent phy<iclogical
discoveries.

The mechanism ¢ ~
the small intestme 1 .
extent of surface produ h
mventes  They are from 1-anm. Wide an0 sepaidted 1o eats vuns
by spaces of 1-8 mm_ and they are widest and nearest to each other
m the deodennm and upper jejunum, becoming shorter and thumer
uptll they disappear from the 1leum. These are the folds which giv
rise to the charar ++ BT . T
Xerays (p 418) -+ - A N
the museularis m . A R
which are long and finger-like, 0 2-1 mm. in height, numbering from 2~
40 per sq mm

This mucous membrane 15 covered by cylindrical epithebum with a
stnated free horder The subepithelal tisswes hatbour migratory
leucocytes, which can pass into the lumen of the mtestine, whero they
mge;t bactena and débris and transport them back to the lymphatic
glands

The Iymphatic (chyle) radicles commence m the apices of the ik,
and anastomose (Fiz 62) to form a large plexus, commumeating with
a submucous channel, so arranged with valves that the lymph can flow
only m the direction of the lymphatie glands. .

The musculars mugose 18 1mportant and is formed of an inner fayer
of transverss and an outer layer of longttudinal fibzes, 1t extends inte
the vl

The mechanics of fat ahsorption are important Rhythmueal con-
traction of the vill result m a pumpimng action, produeing the flow of

chyle and absorption of fats. They are independent of Anertach’s
A N T Y T Tl itatad he ahmula-

. .- — DR

PR ms-dtene . Tenal chemical st
Do 1 o of the wlb, and -
. r *+ + tain s honmone

Account of the physiology of fat digestion.

1. Drcrsiox.—Neutral fat of food 1s digested in the small 1testine by

Inpase (from the pancreas) assisted by ble and, td a lesser extent, the suecus
entencus .

- -=tarnle

1t

13
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Bile assista Lipase by ~—
1 Dissolving fats (neutral and fotty acids) Hydrotropic
2 Lowerng surface tension of fat globules and helping to emulnfy.
3 Enbancng hpase achvity about fourteen times
2 AssorerioNy —The products of digestion (glycern and fatty acids) ean
now be taken mto the hnng cells of the vill of the suall imtestne  The bile
acids are adsorbed on the mucosal epithelinm, =0 that they are able to dissolve
a much greater quantity of fatty acids than s eatro  (Neutral fat cannot be so
takenup) Here, neutral fat vs re formed This synthesis pases through an
intermediate stage of phosphatide formation
This neatral fat 15 carned to the lacteals (vis the lymphocytes), from
lacteals 1o the thoracic duct, and thence to the general eirculation
Tt 13 finally lodged m the hiver, tissues and fat depota of the b
Bile carnies out the physical part of these processes with the aetions detailed
above where ib acts with hpase
But some of the fatty acids are not so absorbed, and part of the unabsorbed,
fatty acids umtes with bases to form soaps, appearing in the feces as free
Jfatty aculs and soaps (about 10 per cent of weight of dried fmces)
Hence, there finally appear 1n the faces —
Neutral fat Not digested
d:
g::;{ eaca } Kot absorbed
Thus, roughly epealng, an merease 1 neutysl fat denotes moldigestion—
generally hpase (pancreatic) deficiency, but possibly also hule deficiency to
2 lesser deg

Ve produced 11 three distinct ways —
@Dt cea e -
[CH -
{¢) Interference with absorption of fats may occur in the mucosa of the
small intestine
Tt ont #m o
. . (IR

specific effect upon the absorptive powers

Adrenal activity s connected with phosphorylation, & ehemcal
process wiich wds the absorption of fats and glucose. Thus, the
addition of phosphates m the presence of glycerol accelerates the
process, but 1t ean be arrested or entirely inhibited by certan sub-
stances, suclh o3 mono-odacetic ad or phlorrhuzn  Under normaal
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It has further been shown that the presence of vitamm B, {nico-
time aeid and nboflavin 18 necessary for normal fat absdrption and
that therefore there exists a definite connection between this vitame
and adrenal activity, and on this property probally depends distur-
ance of fat absorption 1n pellagra and possibly al<o 1 sprue, exhae
disease and 1idiopathne steatorrhcea. It 1s therefore appatent that
physiologcal processes underlying fat absorption are more comphicated
than had formerly been supposed.

Steatorrheea can be brought about as a result of a break at any pont
of tlus physiological chamn ~ Only future physiological and pathological
mvestigation ean determune where the cardual lesion of sprue snd
allied diseases may be situated, It may be (1) m the adrenal cortex:
(2) 1n mbition of phosphorylation; {3) i sbsence of the duodenal
hormone—ilihinine—and consequent, disordered function of the vill.
TWhatever may ultimately prove the correct mechamsm 1t appears more
than probable that sitarmn B, plays an essential rile in lking to-
gether these comphicated processes

Other iderations in the physiology of the intestize —
Carbohydrate absorption 1s effected i an easily expheable manner. It
1s absorbed as monosaccharides, but eane and milk sugar are mverted
1 the small intestime . the bulk of earbohydrate food consists (’;i si‘nrclh

. o T s
- . i e 3w wbnnaatnd be hastarial serion

1
s
3

eXCESAIVE PULICLACLIUN.  LUE 8V EIAYE Weigul ult & wiscw
170 grm.

s e i e Faetnree of

uegite

The conclusion arrived at by many workers 15 that 8 gruve T

of anemma is found in the most advanced stages of the disease,
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early stages there 13 no alteration i {he number of red or white cells
or m therr relative proportions, as the diecase progresses, however,
the former become profoundly altered both in shape and size, and
nucleated red cells may appear, though this 15 Tare. On the whole
ORI ARt T R .

all probalal * 7 * . " o

important

disease eumc

Studies on t

by the authc

wore recently by N H Failey, F P Mackie, and H § Bilhmona

(1929 The esmelusions of the last-named workers aro as follows —
At the onset an®mia 1n sprue 1s rarely found to be so severe as that

data d m anpmia, and dunng

the subsequent course of the disrasc a grave stage of an®Pma less

frequently develops As a general rule, grave anmmma oceurs waith

sreatest frequency n patients over fifty years of sge  In abont 17 per

eent of caves red-cell counts of under 2,000,000 were noted

Exceptional cases of 575,000 and 400,000 red cells per cmm are

recorded  Throughout all the stages of the disease 61 per cent of

cases showed a colour imdex equal to or exeeriing umty, while n the

rea oiood-cells, smle poitalorytosis and polychromasia oceur but to
nothing Ithe the degree usually obsersed n permicions anemia  As m
the author's expenence, nucleated red cells are rarely seen

Tn uncompheated sprae, the lencotyty count 15 erther hormak or
there 15 & & with a relative lyr
A leucouy tosis, mndicating some mtereurrent mnfection, was
unly five caseq

phocy
observed m

rigeneration which constitute the typieal picture of simlar cnses m
permeious anemin  The Price-Jonies curves mveshyated 1 eloven
<ases xesembl‘ed those obtained mn true permcious enemm, hemng
sl 2 s

(haraatarn 1
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type. The Van den Bergh reaction showed a mean value of 0 65 unt,
A comparison between these results and those obtamed in eases of
malaria and acute permeions anema shows that hyperbilirbnzma
15 found more frequently in the two Iatter diseases; thus the dats
afforded by this reaction are often of considerable value in differentiatmg
sprue from true permicious anema,

As a result of these investigatrions 1t seems that deficient blood
productton rather than excessive blood loss constitutes the basis of
sprae anemia, The trouble appears to start in an rll-nounshed bone-
marrow which, poisoned by toxin derived from the alimentary canal,
undergoes primary hypertrophy and secondary atrophy.

Serum-calcrum and -phosphorus content.—The association of tetany
with the chrome diarrheea of sprue—and, mn fact, with other forms of
chronie diarrheea—suggests that thero is a caleum deficrency. H.
Scott in 1923 focused on the deranged calerum metaboh
m this disease, and m 1925 pomted out the value of estunating the
serum-caleium in sprae both for purposes of diagnosis and as a gange
of treatment N

N H. Faley, F P. Mecke and F. J. Sarasa (1926) confirmed Scott’s
observations that the iomc calaum was Jowered 1o sprue readings,
7.4-9 mgm. per 100 c ¢ of serum being constantly registered.
Baumgartner (1927) found m cases of tetany that the total ealcwm
was decreased, readings of 8 1 mgm to 6 2 mgm per 100 c ¢. of serum
bemg recorded 1n such cases G, ¢ Linder and T. F. Hanes (1930)
found that low calerum valnes (7.8 mgm -7 5 mgm ) were associaed
with o lowered serum-phosphorus content (2 mpm. per 100 c.c), and
that when a low fat diet was mstituted the tetany disappeared and the
serum chemstry became normal ; ; i e

phosphorus usually varles from 2 to 4 mgm per 100 c.c, no nse above
the normal was noted 1n this sertes This finding precludes a para-
thyrowd deficiency oot N -

As a result 1t 1
factor mvolved 1n .
stances & low fat :
are indreated

Blood-sugar regulation.—In 1926 Thaysen pomnted out that i sprue
thers 13 an abnormally low blood-sugar curve, a featurs common alse
to eceline disease (Gee-Herter disease) and other idiopathic steatorrheas
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Mo Xqanesd Tn thaca surves the blood-sugar does mot nise
the lowest recorded
. 1se¢ of sprue, Serra

mgm per 100 ce,
while kairtey ana Macate 50w wavuns s mgmo per 100 ee

considered thut thug type of cun-a xs duetoan nbnormaluy m me tuncin

of the

concentration, an abnormnl:ty poasnblv dua to che dnordezed f\mcuon
of the adrenal glan

Fairley's Tecent results (1936) show that m 42 out of 50 cases flat

~t-amannys glucose test

«ed all showed

 delay m the

he ntravenous

lucose curves were always found fo be fower and to npprnﬂmﬂte

..... ~ttwhatad

Ml patients
The blood-cholesterol —This subject bas been imeshigated by H B
Newbam, R M Morms, snd the euthor (1926) They pomted out

e MG e o ML A wn Tha)

Catneu vuu by st
Bombay, and also by the. ﬂxst named 1 London  The results have
been vamable For the most part, there 1s either relative hypochlor-
bydna or a normal production of seid  Qut of forty-forr cases
examined, fourteen showed complete a.m:l tlm xemmnder & re]:mw
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gress of the fractional test-meal, two hours after the gruel had been
admimistered,  In thurteen out of eighteen cases a definite seeretory
response was obtamed, while in five there was 2 true achyla gastrica
oo e ove e ST

L . -1 S
accepted, a true achylhia gastrea 1s mvanably associated. In the
achylia of sprue, istamine response rhay be regamned after proper
medicinal treatment In his latest papers Fairley states that m 100
cases only 22 failed to secrete acid when histamme was ijected

In the author’s semes (1941) the after-history shows a vanabl
secretion of hydrochlonc aexd m the gastne yuice and even achyls
gastrica  Apparently tho presence or absence of this aad bears no
relation to prognosi. )

A. R Olleros (1940) has demonstrated 1 sprae atrophic g-:;lm:;

PR TSI Do o RINN) N P

'

the author (1915}, the amount of urine passed per diem depends uput

urolilm, Indican 1s present durng the acute stages, and ap]m?ﬂ;l)
depends on the amount of mtestinal putrefaction present ~ Urobi xr:
appears termittently in the unne, especially when the dxarrh(mhl
acute and when th marked anma it presence depends on the
: erro1 . pon
ed
el
ts
tre
ed
s
the diastatic index of the plasma as well as of the urme 1y greatly

ncteased, and that such an inerease may be taken to denote a pancnzalbxz
Jesion; but, on the other hand, a normal diastatic index canno

acute

been
! 1913).
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Tho former found the sahva alkaline to itmus m the early stazcs, but
aod m the more advanced cases The author found the reaction
mazhedly acid to htmus paper, especially m the advanced stages .
the aexdity could most clearly be demonstrated ou the surface of th
tongue and over the mflamed fungiform papille  In normal subjects
the satva 15 alkaline or neutral

Summary.—The conclusons which muy justitiably be drawn from
thes buochemucal wnvestigations pomt to the probabihty that

mmaheartnl ol aaen o

the exeoss of fatty acds to form insoluble calerum soaps, and this,
together with decreased absorption, 15 possibly the basis of the hypo-
calemna It 13 certanly a fact that the treatment of tetany by oral
calemn 13 meffeetive untid the fat canteut of the staols has been ade-
quately redneed

SyaproMaToLOGY OF SPRUD

In hardly any other disease 13 there such an mfimite vanety and
combmation of symptoms as m sprue  This apphes fo the appearance
of the patient 5 well 23 10 the propress of the discase  Sprue s really
a symptom-complex, there are tongue and mouth symptoms,
sbdomunal <ymptoms, emaciation anem, and lastly the cunous
wental outloak that accompanics this diease As J Fayrer wrote
n 1881, * the appearance of persons suffermyr from this disease 15
characterstic  They are pale and emaciated with loose, dry, flacerd.,
£abhy slun which 1n later stages becomes discoloured as by chloasma
ot Addison’s disease  The fat disappears, the eyes are pearly, the lips
and conjunctiva are blanched, the tongue 13 dry and smooth and m
advanced stages 1t appears contracted and shrink  There 15 ot lst
extreme anzma, dropsical effusions take place mnto the areolar tissue
and the lower extrennties ¥ In fact the appearance of sprue patients
1550 strilang that thoss who are famihar with this diseaso ean recognize
1t dun coup ¥oul  (Bertrand and Fontan )

,,.Ehi cn}fdmal symptoms are to be sought m the mouth, the abdomen
t . \

- .
uethod of elassification of elimeal appearances followed 10 this work

wahis, dewte, snd chrome  Incomplete sprue wmeludes o lurge mumber of
€ascs 1 whieh, though the typical diarrheea 13 present, no ahnormal
Pathologieal changes of tongue or buccal mucous membrane can be
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gress of the fractional test-meal, two hours after the gruel had been
admimstered  In thurteen out of eighteen cases a definite secretoty
response was obtamed, while in five there was a true schyha gastnca
L O et v . o on T

that i true pernicions anermia, ™ith which disease, 1t 15 now umversally
accepted, a true achyla gastnea 15 wnvanably aseociated. In the
achyha of sprne, histamme response 1may be regamed after proper
medicinal treatment In lus latest papers Failey states that i 100
cases only 92 faled to secrete acid when histamine was 1njected
In the author’s semes (1941) the after-history shows a vamable
secretron of hydrochlome acid m the gastnic ywice and even achyha
gastrica,  Apparently the presence or absence of this acid bears no
relation to prognosis N
A. R Olleros {1940) has demonstrated m sprue atrophie gdﬂlt]lm
TN EAIR t RO N
' .
. 1,

diminished  The reaction appears to be mvarnably acid, and the urea
content normal Interest 1s centred on the presence of mdwean snd
urobthn  Indican 18 present during the acute stages, and apparently
depends on the amount of mtestimal putrefaction present ~ Urobiin
appears It Iy 1n the urme, especially when the diarthees 5
acute and when there 15 marhed anemia  1ts presence depends on the

stigated
' vamed
1 hmsts.
flerenti-
ceepted
creatiis
the diastatic mdes of the plasma as well as of the urme 15 greatly
1ncreased, and that such an increase may be taken to denote a pancreatic
lesion, but, on the other hand, a mormal diastatic index cannot bu

acute

f » been
1915).
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mutuns membrane, tho tongue assumes a fissured appearance, It s
remarkable how very quickly the fihtorm papille atrophy, whils the
fungiform papille become apparent, standing out pmk and swollen

wecomes impossible  Ynallowing 13 often accompaned by a sense of
soteness and burnimg under the sternum  Dysphagia oceurs m about
12 per cent of cases, this very disagreeabls symptom being due to
of the b which ly takes place w the

$ame manner as in the mouth *
Durmg exacerbations of the disease the condition of the tongue and
mouth become greatly agavated It 13 not uucommon to find,

wnannda 4l R RN ra

hovwever that the manth gremn =
wh . .
ta} . o .
B .- . .

PR L. .
dutug s exacerbations but shrunken m remssions In a small

ue vases, ey usudlly mensars 1-2 mm o diameter and appear to
commence m the lower sirata of the tongue epithelum as a veucle,
which bursts and develops mto small uicers which are extremely
sensitiee and very evanescent They have been seen on the iomer
margn of the lower lip and frenum Tngue, at the tip and sides of
the tongue, and on the mucosa of the cheek oppomte the lower molars,
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distingmshed, but mn some of these the typical tongue and mouth
symptoms may become as the disease It cannot
be too strongly emphasized that there are rare cases of sprae which
terminate fatally without the full picture of the disease being
develop A further subdivision, m which the sprue process appears
to be confined to the buccal cavity, may be termed larval sprue. These
cases are rare and, when observed over a number of years, the more
dramatic abdomunal symptoms may be found to supervene.

Fig. 63.—Facles of sprue, showlng the typleal sprue glossitis.

Mouth lesions (Plate XII, 1, facing p. 878)—“'he'n the mouth of
8 typical sprus case 18 examuned, the soreness and tenderness will be
found to depend upon a vanety of lesions of tbg mucous ngerpbmns
which appear to be very sup 1. (Fig. 63 ) It i3 characteristic that
these lesions vary m mtensity from day to day Durmg an exacerba-
tion of the disease the fongue appears raw, red, and angry, patches
of congestion and minute vesicles appeanng on 1ts surface, especially
at the tip and mdes, m the later stages, owmng to gwelling of the
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the flanks, gives a barrel-shaped appearance  Inaddition, the abdominal
wall may beeome so wasted that at forme a very thun, almost dmph:mo:ls

chirume and habitual, the other more acute and, 1 the carly stages,

thartheea occurs m the early mornng  The patent 1s frequently
B - PRI S DA

formed motins, fallowed later by violent diarthaa of an explosive
character 1n acute cases, scalding of the anal margin and of the
penanal sk by the passage of so many acd motwns may be very
I B3 ma !

@

the watn abdommal symptoms of sprue

1 Diarthra
(@) Early morming 69 cases (345 per cent )
(3) Any tume of day " . 58, )
{¢) Morning and evening 9 . (45 . )
(d) Night only L2 Ly
{e} No diarthea throughout lecase (05 )
{f) Constipatson and diarrheen alter-
nately L, (05, )
2 Qther Symptoms
{a) Abdominal pain . 79 cases (39 5 per cent )
(%) Flatulence o, (72 w )
(¢} Meteorism 0., (505 ., )
{d) Yomtmg 27, (138, b1
(e} Anorexma 18, (9 . )

Shranhage of the licer —Dimunation of the his er dullness was frequently
noted by the older observers of sprue as being almost pathamnomome
I the seres of eases alte1dy yuoted, o dimnution of fiver dullness was
noted m 56 per cent, and as the result uf these obewrvations it was
established that tho most marked shnnkage was present m the most
advanced stage of the disase, usually assoriated with extremnes ana ma
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but never on the palate or the fauces. Tongue and mouth lesions were
constantly pre<ent in about 70 per eent. of cases m the author’s series,

Abdominal symptoms.—Drspepsia 1s usually a promnent feature,
and in some cases 1t so completely dommates the ehnical pieture that
Manson was onginally led to desenbe this class of ease as ** gastrie
sprue.”  The patient complains of a feelng of weight, apipression, and
gaseous distension after eating. Usnally the abdomen swells out Lle
a dram - unpleasant borborygm course throngh the bowl, and may he
andible some distance from the patient  Qceasionally this may be
relieved by vomiting, wiuch may be sudden and not always accom-

r4 . 1
S B
Rl

! ;
! T
i i
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b .
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Fig. 64.—Showing meteorism and distension of the sbdomen in chronic
sprue, with patchy pigmentation.

panted by feelmgs of ninsea : vomiting, honever. asa constant feature,
i< somewhat uncomman in sprue

l:.h:A author <ama 1ady cuffering from sprue m whom vammtis was ench
a distressing feature that 1t had produced a state of kraurosis.
Meleorsm——Meteonsm may be extreme, and in some advanced
cases the distended cvils of sunall mtestine, esprerally of the tleam, miy
Do scon mapped out on the surface of the sbdomen, where sermicnlir
Hie wares my Le visthle. The aldomen s distended, expeeially

2tal N
[ he umbilicus, and this with oblhiteration of the normal outline of

below il
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the flanks, gives a harrel-shaped Inaddition, the abds 1
wall may become so wasted that it forms a very thin, almost diaphanous
cuvermg  The stomach, also, may be distended with gas and can bn
mapped out on the surface of the abdomen Extzemo dilatation of the
stomach 13 usually assocrated with tetame symptoms  (Fig 64
Diarrhaa—Diarrhea associated with sprue 13 of two linds, one
chronte and habatual, the other more acute and, m the early stages,
usually evanescent In the chrome form darrhaa 13 charactenized by
the passage of one or more copious, pals greyish, pasty, and fermenting
stools, acxd n reaction and of a pecular sour smell In the atute form
1t 15 more watery, but stilt pale and fermenting, contawmng masses

L

character . 1n acute cases, scalding of the anal margn and ‘of the
penanal skin by the passage of so many acid motions may be very
distressng  Very rarely, m o peculiar chrome form of the disease, the
ataols have all fhe charactersstica of the sprue stool, but dirrheea 13
alsent; 1n others, agam, there may be chronic constipation

In a senes of 200 cases, the author and Willoughby have tabulated
the mam abdomumal symptoms of spruc

1 Durrhea
(a) Early mormng 69 cases (345 per cent )
(5) Any time of day ne ., (58 ., )
{¢} Morning and eveniny 9 . (48 , }
{d) Night only 4., (2 o )
(e) No dharrhces throughout lease {06 . )

{f) Constipetion and diarrheen alter
natel;

1. 05 .
2 Other Symptoms ¢ !

(a) Abdomunal pun . 79 cases (30 5 per cent }
(h) Flatulencc. W, G2 L. )
{c) Meteonsm 01, (505 , }
(@) Vomuting 27, (135 .}
(e) Anorexia B, (9 . )

PRI - .

estublished that the most marked shrinkage was present :n the most
advanced stage of the drease, usually assaciated with extreme ansmi
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but never on the palate or the fauces. Tongue and mouth lesions were
econstantly present in abont 70 per cent. of cases in the author’s series

Abdominal symptoms.—Dyspepsia s usually a procunent feature,
and 1n some cases 1t 50 completely dommates the chnical picture that
Manson was ongmally led to descrbe this class of case as * gastne
sprue.”  The patrent complams of a feeling of weight, oppression, and
gaseous distension after eating. Usually the abdomen swells out ke
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Flg. 64.~Showing metearism and distension of the abdomen ln chronlc
sprue, with patchy pizmentation,

pamed by feelngs of nauses ; vonuting, howeser, as a constant feature,

ay be affected by o
In elderly people.
wommornr In 19‘3‘1

cases the distended cols of emall mt(»sn.ne, especially ?(‘m_» lfellxlll,>|{|‘\{)-
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The hlood-caleium was 75 mgm per 100 cc of serum, and the worganic
Phosphorus 24 mgm_per 100 cc, of plasma  The accompanying pnzmia
was not extreme The hemoglobin was 82 per cent., red blood count,
3,000,000; and colour index 1.2 The response to treatment by intra-
venous mjections of clerm gluconate (Sandoz) 5 ¢ ¢ daily for ten days was
satisfactory

Skin jon—A patchy 1on of the skin, mamly
over face and abd oceurs freq m with the
severe anmmia of sprue  Its ongin has been discussed by Thaysen,
who behieves that 1t 13 due to some endogenous change and has no
relation to adrenal deficieney or to blood destruction  (Fig 64)

In Ceylon the author noted pigmented patches, consisting of dark
brown areas of wregular freckles on the forehead, ternples and cheeks,
m the abdomen {in two cases) and on the legs (one case} During the
last twenty years, m practice m Londen, he has noted four other
case. In one lady of 47, from India, who was naturally the suhyect
of I the patchy of the abdomen was so
striking that 1t resembled the marlings on a Cypripedium orchid

Larval sprue.—As a rule, the charactenstic condition of the tongue
18 assocated with symptoms of gastric and intestinal trouble, but this
assoeration 13 by no means mnvanable In 1912 the asthor described
a number of cases of Europeans i Ceylon 1n whom the only mamfesta-
tion of sprue was the pecaliar condition of the tongue, and recently he
has encountered other mstances of tlus hind m Europeans treated for
P by PR A,

;?&Ld'“" t1c gastro-ntestinal symp A typieal case may be
ed —
A P TR

true sprue diatrhea and secondary anwiua

The recogmtion of the premonttory or * larval ™ state m sprue brings
thie disease wto line with pellagra

Special features of sprue in women.—In women amenorthasa 13
a very promwent symptom, & feature which has not been adequately
recomzed It does not seem to bear any close relationship to the
development of sprue an®mea, but 1t has been found to bo an early
chmeal sign  The all-effect of sprue upon pregnancy has long been
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Probably this Iiver shrinkage 1s but part of the wasting common to the
disease .

Muscular cramps and tetany.—Crampsarea frequent concomitant
of sprue and are present in some form or other in almost every well-

nterfere with sleep, passm;.' off dlrect[}" the diarrhoia ceases.
Tetany of the hands and feet has been noted, i association with the
predisposition to eramp, 1 three instances m the author's series The

T e e e s ey

t

i
i
i
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Flg. 65— Tetany ”’ in sprue with low
blood-cafcium content.

B Thasn

Aok e Im i T A annbeanbian

intravenously. (Fig 65)

A young marred woman was seeri i April, 1934, on her return from India
after & four years' tour In Octoter, 1033, typical sprue symptoms bad
commenced, with diarrhees and later sare tongue and mouth.  No diagnosis
of sprue had been made 1n India, i epite of the great emaciation and typical
symptoms which she presented On entering hospital, her weight was 91 Ib
She complaned of frequent attacks of crmp in her legs and arms, with
tetanic contractions; Trousseau's and Chrostek’s signs were both positive
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of tho luxbs and thoray, but thero 1 comparatively Lttle pam or
tenderness *

Sprue without duarrkaa —It somettmes happens that eases are met
with 1n which the soro month, dyspepsia, and drarrheea completely
subside, but wasting contimues, the stools remainng remarkably large
_so large that the patient may declare that more 18 passed in the freces
than can be accounted for by what he has eaten  In tlus conditien
the wasting becomes progressne aud the patient gradually dies  On
the other liand, the author has met with three patients who passed
typical eopious sprae motions, without any signs of emaeiation or
anxma, and who otherwise appeared to be i good health

Mental disturbances —The mental attitude mn spruo 1 typical,
and the whole character of a person may be changed I o curious
manner, Those who were formerly ressonable and rational become
cross and crotchety, as nurses, sisters, and attendants famuhar with
the “spruey” temperament haow to thew cost Usually these
sdiosynerasiés manfest themselves especially m relation to diet  In
some cases, particularly where there 1s constderable anazmua, there may
be actual mental The usual psychologeal state 1 one
of great depression and 1t 15 this wlich makes sprue such a dficult
divease to treat, In ths respert sprav 1s distmet from Addisoman
anerua, which 1t otherwise often resembles  As the mentul outlook
of sprue patients 13 very often profoundly mfluenced by the actions of
therr bowels, their return to good humour on the cessation of the
diartheen, and the more urgent symptous af the diease 15 alvays to
be regarded as an mdex of & retarn to a better state of health

. Anemia.—The anzmua of spruo has already been deserihed from

diartheea has figured as a predommant symptom  The Lluod condition
1 of umportance pan passu with the mportance of the mntestinal
symptomss  (Chart 11, p 385) The second torm 1s the anema winch
50 closely resembles Addisoman anemia, commencing de nozo when all
the main symptoms of the disease are in abeyance It 15 this form
that 13 subject to recurnng hemolytie cnses

Pyrexia—In the majonity of cases the diseaso progresses, from the
even to a fata , m an apyreval manner,

cases of continued pyrexia due to the uncomplicated sprue process
being apparently rare, but fever may occur m sprue as i other seyere
an@mas, the author has records of ten such cases The temperature
may reach 103° F and be distinctly mtermittent m character It may
bemferred that toxie absorption frum the intestinal tract 19 an important
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recogmzed ; 1t may actually lead to abortion. Usually the sprue
symptoms become acute immediately after childborth.

Complete or typical sprue.—The history given by the majonty
of patients 1s somewhat as follows. He has been suffering for months
—1t may be for years—from irregularity of the bowels and symptoms
of mdigestion.  The darthcea usually commences shortly after arrival
m the tropies, and for a long time 1t may be & simple biliousness and
early mormng diartheea  This continmes without interfering very
much with the general health Later, the mouth becomes tender,
and aphthe appear for a day or tno on the tip of the tongue and made
the ips  If the patient 13 a smoker, he will notice that pipe-smohing
becomes almost rmposstble At the same time, there 1s complete loss
of the finer sense of taste Gradually, the stools lose their bihous
appearance and become pale and frothy  the gaseous content may be
such that they appear to bubble over Dyspeptic symptoros, especially
meteonism and flatulence, now become apparent, particularly after
meals  Anorexia, coupled wath loss of taste, 13 usually complete.
As tune goes on, the symptoms recur more and mare frequently,
especially after largo meals, severe exercise, or even rapid ehanges in
temperature The general condition hemns to deterarate and the
patient 13 asealed with languor and lasmtude, and 13 unable to get

At length the patient 18 confined to bed  The feet become eedernatous
and the skm dry, melastic, scurfy, scaly, and of an earthy tint  Finally
the patient dies from heart failure, with cholermic diarrheea, from
manttton, from extreme an®mia, or from some intercurrent disease.

Incomplete sprue.—In some cases all the classical ‘and cardmal
signs and symptoms may not be present , as has already heen pomted
out, these incomplete cases fall into a defimte category. In the author’s
series of two hundred cases they constituted 22 per cent In this
class, the disease process appears to be confined to a humited part of
the alimentary canal . thus, a case may proceed to a fatal termination

ERNCE A N

ORI, oo toneaally hanul anmane,
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of food, chill, fatigue, or sn emotional disturbance brngs about
p by £

and diarrhea Cases of this
e -

(Edema —A fleeting, meneralized cedema has been frequently
observed m adyanced and emaciated cases when assumlation and
absorption have been restored, and the patient commenees to put on
weight,  From the elmeal aspect, the author regards this phenomenon
as & nutnbional edema or water retention m the lax subcutaneous
tissyes. (Edema of the extremities 1s frequently observed in con-
valeseent cases, but passes off when full activities are resumed

General anasarea with ascites has also been recorded in cases of
long standing The author has see two well-marked examples, m
which the cedema was defimtely of cardiac ongin, and was assoctated
with a moderate degres of arieno-scleroms 16 cleared up after the
exhubition of digitalis

Nerve lesions.—~Not infrequently sprue patients complain of
paresthesias—usually a tingling or numbness of the fingers and toes—
this being most frequently found 1n the cases with sovere anzmia It
has alnays been considered that serious lesions of the nervous system
are absent, this being o mam distingwshing festure between sprue and
‘Addisoman an®mia, 10 Which peripheral neuntis and cord degeneration
are essential concomitants (L J Titts) Nevertheless, neuntic
symptoms associated with chrome sprue have been noted m a retired
offietal from Hong Kung, aged sixty-five years, who had been under the
anthot's cate on and off for mx years ~ Posubly this may denote s
secondary B, deficiency

Duning the whole of this penod the sprue process had persisted 1n a subacute
form and there had been severe macrocytic anamua  In sprte of the fact that
the anmmis bad always responded to itramuscular myections of Lver
{Campolon or Anahemin), symptoms and mgns of neuntis bad become
apparent There was & persistent tingling sensation 1 both Jegs with some
‘parwathesia, entire loss of ankle- and knee-Jerks, and some diffieulty on walkmg
1t was thie disability which caused him to be re admitted to hospital in March,

1938 The responss to Vitamn B tions (Benerva 1 0o =35 mg
crvstalhine Vitamin R daled wan

dseeiLainable ettect upon the reflexea ’
Lot

Jeeuony M e
24
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factor from the manner in which the temperatnre defervesces when the
patient 12 placed on o suitable dietary.

Emaciation.—The emactation of sprue, which resembles that of
chrome starvation, exceeds that of almost any other dicease,’and may
bo 50 extreme that the patient loses almost half his body weight.
Weight 13, however, reganed by means of sutable treatment m a
remarkably short time, The cases bere recorded were seen m 1918,

A planter of Ceylon, who had resded in the 1sland for twenty-six years,
developed symptoms of sprue, and lost 56 Ib 1n weight within four months.
By treating umself 1 his own bungalow with milk, eggs, and frwt, he
eventually regained s normal weight of 178 Ib., and when seen three years
later was in good health

-~ - B . DT

Basal metabolism.~Very few observations have been made upon
the basal metabolism in sprue  Such records a3 exast are by Kfsmiky
- A M v el

a tendency to increase, but that this merease may subside as the patient
improves under treatment.

[T S )

\
systolic blood-pressure was 20 mm. below _gonpgl, Yvhlla the q:agmhi
Twel

the
ars’
t of
one
ave
also been noted, with relapses {in the author’s expenence} alter an
mterval of apparent good health for 20 years, ot even longer

CoMPLICATIONS® AND SEQUELT
- Intestinal atrophy consequent upon sp.ru&—ln certain instances
the symptoms of sprue disappear, but digestive and asymilative
faculttes nre permanently mpaired  Shight wregulanty in the amount
+ Tt will be noted that many chronic €omplicatsons of sprus have been found attribut-
able to Tatamin deficiencies
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tongue at the same tume

Bad teeth and pyorrhea must necessanly be attended to only after
the subsidence of the more acate symptoms of sprue. Great care must
VO e T, L, BN L

anything to do with the genes:s of sprue
Co existing infections are apt to complicate sprue, e g, syphilis,
Bacllus cols wfections of the unmary tract, probahly due to general
deility . malana, especially the berugn tertian form, which may provoke
relapses , amcebic dysentery, hing compheations such us lobar pneu-
woma . and acute appendiertis, quite & common comphication. The
author has also seen & combmation of diabetes and sprue, thia con-
stitutes an almast msuperabls problem, mamnly hecause the dietary that
suits sprue agzravates diahetes, and uue versa, wsulin treatment has
proved unsatisfactory There are certain cases of sprue which appear to
bo complicated hy a mld degree of pancreatitis, and m theso the
h quor and extracts appear to be
followed by good results
The effects of mtercurrent disease upon the progress of sprus
constitutes & cunious, and it may be, o difficult problem The suthor
has ceen two cases whieh recovered completely after passing through o

. . \
May, 1932, contracted severe cholers from which he' nearly died.
Binee he recovered he hias had no mare symptoms of sprae

Skin leslons—Sprue cases, when responding satisfactorly to

lnetmorrhage  1ins 1s specially hikely an those cases which have been
continuously fed on an artificial milk dietary The author has had
experience of two cases n which a purpurie rash, appearing on the legs
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A man of fifty-four, from Hong Kong, who was known to have suffered
from sprue symptoms for twenty-one years, was first seen 1 February, 1927,
1n_cxtremis, with the most severe form of anemia The hzmoglobn per.
centage was estimated at 10, and the red blood-corpuscles at less than
400,000 per e mm  Following blood-transfusions he made a rapid recovery,
and remained well until three years later, when he had s severe relapse for

. 3 o RO waore T g

the anamua and general condation improved, but the mgns of subacute com-
bined degeneration betame more and more evident, and finally, previous to
bas return to Shanghai i September, 1932, he presented & typical chnical
picture of that condition

Sprue secondary to dysentery and other abdominal
diseases.—Some authonties consider that spre may be secondanly
mplanted on the bowel which has been previously affected by baetllary
or amebic dysentery. The statistical evidence m favour of this will
be found on'p 838 Usually the patient mves a history that the
motions, formerly charactenstic of the ongnal dysentenc attack, have
gradually become changed i character. From being scanty, mucoid,
and bloody, and accompamed by pamn and tenesmus, they become
drarrheese, pale, and frothy , at the same time the mouth becomes sare
Hill diarrheea 1s a frequent precursor of sprue and i many cases this
somewhat trivial complaint merges into the more severe disease.

Intercurrent illness affecting sprue patients.—A lst is given
of the mtercurrent diseases encountered in a serres of two hundred cases .

Amebic dysentery . .2
Syphilis 9 Duabetes melitus .2
Eczema. 3 Pyombhea . . 3
Psomasis At Acute appendicitis .5
Prevmoma . . 2 Malara . 1
Alcobolism (acute) 1 Duodenaluleer . . 1
B cols mfection of the Tenal calculus o1
unnary tract .10 Sephcmmia .1
Penpheral neurtis 1 Ghardass I
Ancylostomiasis I Hemorhads . . 2
Rectal polypus 1 Seurvy P
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tongue at the same time

Bad teeth and pyorrheea must necessartly be attended to only after
the subsidence of the more acute symptoms of sprue  Great care must
Do exercised 1n adsocating a time 1n wheh dental interference may be
undertaken , the huthor has seen too rapid and vigorous extraction
provoke a senous relapse It 23 a mistake to suppose that oral sepsis has
anything to do with the geness of sprue

Co-enisting nfections are apt to compheate sprue, e g, syphibis;
Bacudlus col mfections of the unnary tract, probably due to general
debility ; malaria, esprcially the bemgn tertian form, which may provoke
relapses . ameebie dysentery , lung compleations such as lobar pneu-
moma -and acute appendieibis, quite & eommon compheation  The

exubition of hquor panereatieus and pancreatic extracts appear to be
followed by good results

The effects of mtercurrent disease upon the progress of sprue
constitutes a cunions, and 1t may be, o diffienlt problem  The author
has seen two cases which recovered completely after passing through a

May, 1992, contracted severo cholera from which he nearly died,
Smce he recovered he has had ae more symptoms of sprue
Skin lesions.—8prue caes, when responding satistactortly to

usemotage  Lios 19 specally fikely in those cases which have been

continuously fed on an artsfitial milk dietary The author has had
expertence of twu cases n which & purpune rash, appearing on the legs
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This feature was first noted by H Werner (1914).

Very often in advanced cases with severe anmmia, numerous blmsh-
grey subcutaneous patches are noted, espectally on the legs, and the
patient 1s hable to bruwsing after the least injury. These patches were
specially noticeable 1 a female patient from India. aged forty-four,
who was treated in 1981  They rapidly disappeared on an antiscorbutic
dietary remforced with adequate doses of calerum lactate. A hemorrha-
a dency 11 p diopathie hoea which
bas recently been asenibed to nitamun K deficiency (see p. 412).

Fig 66.—Petechial hzmorrhages on fhe
dorsum of the hand in chrome sprue, with
extreme atrophy,

Scurvy as acomplication of sprue.—A ship's engineer, aged thu'g.
e ) o 4

Flg, 67.—Scurvy rash In speas, showing distribution of petechiz round bale folictes.
T (Vutantin ¢ deficeency )
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Se.condary pellagra in sprue yielding to mcotinic |ncid\—
- . E A S P A

to seotime acd (150 mgm per diem for ten days plus 50 mgm per
diem for 5% wevhs) was striing_ The sproe symptoms disappeared
and the pellagrous rash faded He mcreased 18 Ib n weight, while
mantaimng his former dietetio restrictions  The history of this case
clearly demonstrates that m chrome sprue Vitamm B, (the PP factor
of pellagra) may be concerned, Just a3 m the case of Vitamin B, and
Yatarun € (pp 27t and 374) and lends weight to the contention that
sprue and pellagra probably are alhed diveases

Diacnosis

DrerenentIAL Disoxosts

Addisonian pernicious anemia —The differentia] diagnosis from
true Addisonian, or permeious, an@mua 13 not always an easy matter
In tlns disease there 15 achyla gastrica, whereas i gprue there 1s
usnally hypochlorhydna with Tesponse to histamme (See p 850)
Sprue exhbits s typeal megalocytic anems, yet normoblasts are rare
and high Van den Bergh serum bilirubin readings— which are the rule
1 troe peraicious anwmma—are exceptional. The stools of permicious
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anxemia are apparently normal Thereis Iarely\ the degree of emaciation
which 13 ceen m sprue—in fact, the body 13 generally well nourished,
and the heart and other organs are not wasted to the same degree The
tongne n Addisonian anmia may he normal or may have undergone
mflammatory changes, whereas in sprue the process 13 more Incalized
(Plate XII, 8) ; the glossttis 1n both cases 18 probably simlar.

The syphihisc tongue 13 ¢k beng by
patches, often deeply fissured and irregular in shape  Often small sinuous
ulcers or exconations may be observed, and the submsxlary lymphatic

associated With great sensitiveness, and ‘usually with aberrations 1n taste.
G bt > . R W Tt e e

by srogtae b oo
and is noticeable 1n the termmal stages of ancylostormasis

Rough and fiseured tongue —An extreruely ragged and rough tongue with
accentuated clefts or fissures 13 commonly encountered in native races  Both
filform and fungiform papllz appear to be hypertroplied  The suthor has

quently this form m in whom 1t appears to be
hereditary and a fanuly charactenstic, usually associated with hyperchlorydria
(Plate XII, 6)
P Geographical tongue —(Plate XII, 5) 15 occasonally e;:fountered, and

b PP st s Miieviat s AT St

o nmaena

Tongue of lareal pellagra —Durmg his researches in Ceylon 1 1912-13.
the author deseribed a red raw excomated tongue over the preater
part of which destruction of the superficial epithelum tahes place
(Plate XII, 2) It was found among prisoners and the inmates ol
nstitutions 1n which salted fish formed the prmeipal article of diet
With the raw and red tongue, there 15 an excorated and eczematons
condition of the angles of * T s e s e
plakic condition of the Iip
mehned to believe that 1t
L. Nicholls mmade further
that 1t was assoctated with muld neuntis and definite eye symptoms,
suggested that 1t was due to avitaminosis B,. Cluucal response to
nicotmic acd (T. D Spies) has conclusively demonstrated the correct-
ness of this view.

The case of a married woman, aged suxty-tw o, wis (1939) nvestigated by the
author, to whom she had been referred a3 a case of eprue contracted n South
Afinca. She had been ill for five years with constant diarrheea and stomatitis,
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P B .

atrophy , 1n males 1t was associated with a sorotal rash

Glossihs assocrated uath dyspepsia —This hst does nat exhaust the
tongue changes with which sprue may be confused In grave degrees
of dyspepma assomated with gastne hyperanidity, & traosient glosahs

n 1920 ot T e b d jos

12 nfton coan T i Al

0414 per eent of free hydrochlone amd A barum meal showe
gastrospasm, which disappeared after treatment with alkalis and
Dbelladonna

Glossths of dhabetes, whach 13 confined o the tip of the tongue, 15
also sometimes met

Ceeliac_disease.—From ceehac disease (mtestinal nfantibsm or
the Gee-Herter syndrome} the problem of differentiation 15 hy no
means easy Ceehac disease occeurs, as a rule, in chuldren, and 15
frequently seen 1 those who have been reared in the fropics  As has

sLedlottieed, N
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Chronic pancreatogenous fatty diarch@a.—The differentiation
of sprue from this disease 13 by no means always easy, becanse 1n hoth
there are steatarrheea, emaciation, meteorism, and diminutron of the
Tiver dullness, and in both there may be anmiaand oceasionally tetany.

In chrome pancreatitis, stomatiyss is absent and there is usually no
anems. ’I"he twces of pancreatogenon‘ls fatty darthea are :xsn:lly

A Han T P araid

The enzyme-content of the duodenal juice 13 normal in sprue, lowered «
m chronic pancreatitis.

Tropical macrocytic ancemia* (tropical megalocytic anema,
tropical an®ma of pregnaucy) is a severe megalocytie, hyperch
anemia of nutntional ongin, in which the blood-picture resembles
that of sprue It espocially affécts pregnant women m the tropics, and
responds specifically to the admimstration of marmite and h\'s: exéract.

3 . . IRt JRVVEIEN TN S

{ree hydrochloric acid 1n the gastnic jmee.  Marmute erires thus condition.
but, 1t has recently been shown that vitamins B,, B, and B, are not
responsible for this result, the curative factor probably ariung from &
protemn breakdown dunng autolysis. .
Pellagra.—The differential diagnosis between sprue and pellagra
may be difficult. In those countries where the tno diseases are found
side by side, for mstance, n the West Indies and in the southern
United States, the difficulties may be considerable, and some anthors—
notably E. J Wood——have considered them identical ’I'ho’rc very
frequently occurs in pellagra s sprue-like diarrheea, but whereas in sprue
the stools are excessively large, in pellagra this 1s not the case. Further,

pe]lagn affects the mervous system, leading to severe peychoses,
and that 3t 19 not associated with any severe degree of anenua. There
is, 1n addition, the charactenstic pellagra rash, wherein pigmentation

» It bas been buggested that “nutntional megalocytic anemiy* would be 3 mors
appropniate term
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perasts during the quiescent periods, suffictent to distmguish 1t from
sprus (see Tabls XIV, p. 882)-

. . ' .

persistent low blood-pressure of the latter disease (systohe under 100 mm )
and s response £ tojections of adrenalin, also aids in diferentisl disgnosis

Gastro-jejuno-colic fistula rmay cause fatty diarthea associated
with glosaitis, emaciation and anema 8 Strauss (1921}, De Rivas
(1930), N H Fanley and T P. Kilner have called attention tu the
possibility that such a condition may be mustaken for sprue  The
last-named have described four cases in which some of the symptoms
observed 1n sprue were present—ie fatty diarrhea, emaciation and
glosaitis, associated with byperchromne anema, mn three of the
patients gastro-enterostomy had previously been performed (see p 340)

Disease of mesenteric glands.—For some time 1t has been recog-
mzed that the cimeal gyndrome of mesentenic Iymphatic obstruetion,
whether due to tubereulosis or to lymphad deposits, closely
resembles that of sprue.

W.H Allchin (1907) described a chimeal syndrome resembling sprue
1 tabes mesenterica  In chuldren, he says, besides the fatty and milky
stools, **the tongue 15 red iuntable, or denuded of epithelum ™
Masstve tuberculosis of the mesenteric glands is seen mostly 1n cluldren,
and 4ppeats o be especially common in Scotland It 19 usually a
prmary mesentene mlection, but may be assocuated with tubercular
pentonttis  The symptorns consist of wasting, diarrhoea with the passage
of Light-coloured fatty fzces ; a distended, doughy and hyper-resonant

Armen  and o gamn arene s ow-d LT .

but 1t 13 otnerwise with adults  For mstance .— °

B -
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First 1mpressions suggested spruc with a_past history of tuberculosis
his was by the ab 1 the pale,
bulky stools (14 to 16 0z ) contamung fatty-acd crystals, and tho defimte
excoration of the buceal mucosa, with sprue-like mflammation of the tip
of the tongue Agamst the diagnosis of sprue were the facts that the
amount of fat m the stools was relatively small {26.7 per cent) and that
the anwemia (R B C, 4,000,000, hemoglobin 70 per cent ) was of the secondary
type, mith a colonr mdex of 08. The blood-caltaum was, however, low (9 6)
o DI e A e

v : . i \
tuberculosis
C W Ross (1936), 1 three cases of tabes mesenterica in eluldren,
found oral sugar curves of the flat type, such as occur in sprue and
ceehac disease, and concluded that defective ahsorpiton of carbo-
hydrates was responsible.
at tha

(p 881). However, mn lymphadenoma, palpable tumours or masses
sooner or later become apparent in the mesentery, and the stools,
though light-coloured and fatty, do not eontan the same constant high
fat-content as m sprue.

dietary  The stools numbered between four and seven & day, amt were Py
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N. H, Pavley and F P Machia (1937) have described a series of four
cases of lymphosarcoma 1 which the chmeal syndrome resembled
sprue, fongne symp , abdominal 4 visible lsis, and
steatorrheea bemng present. Glucose curves in these cases were sumilar
to those of sprus,and were due to defective absorption from the mtestinal
tract, a factor responsibla for the steatorrhaa

Malignant disease .of the small nfestine may also produce o cluncal
pieture of sprue  In 1924, J G Willmore deseribed & patient from
whom a Iymp growth imfill the 1leum had been
removed, The feces in this case were typically sprue-lke, and on
analysis contamed 53 7 per cent of fat, of whuch 20 59 per cent was
neutral fat and 29 11 per cent fatty acid  Signs of mtestmal ob-
struction becommg urgent, an emergency operation was performed,
which revealed a malignant stricture at the junction of tho wpper
two-thirds with the lower third of the small intestine, with enlarged
mesentenic glands  Resection with lateral anastomous was followed
by umnterrupted recovery  After operation the frces became normal
12 suze and colour, and contained 25 28 per cent of fat The pattent
died two years afterwards from a recutrence

Syphilis.—Differentiation from syphihs affecting the mouth or the
bowel 15 hest deaded by means of the Wassermann (or Kahn) test,
but 1t must, of course, be appreciated that sprue and syphils may
co-exist 1n the same patient  In the author’s senes of 200 cases, there
was assoclated syplulitic infection m mne

app —The p o
bowel 1n sprue have been mvestigated by Pillar and Murthy
acute cases there 18 no mdication of the loss of tone or motility m the
stomach or mtestme The stomach empties 1 two hours after the
barmm meal and the mtestme m sx to eight hours In the subacute
condition there 15 loss of tome and diminution n the penstaltic action
Tn chromo and atrophue cases, the terstnal cotls of the tlewm are greatly
dilated, the lumen of the bowel 15 distended, tho outlina of the transverse
colon 18 smoother than normal, and marked haustellation 13 absent
These findings agree with those ascestamed by routine radiography m
the Hosptal for Tropical Diseases, London
D K Miller end W H Barker (1937) have shown that the most
b are d of the mucosal pattern and a
vanation of the calibra of the mtestmal loops  Striking changes were
observed i the Jejunum, the normal dehicate feathery pattern bemg
replaced by one ‘of coarser texture The loops of the small intestins
were dulated, especrally m severe cases Successful treatment resulted
m d of lties  This has been con-
firmed m the mam by M Feldwan (1938) T T Mackie and M A
Mulls (1940) &lso deseribe as charactersstic changes commonly seen 1
the duodenum and jejunum where the mucosal pattem 1s coatser than
normal with stnkmg vanations m contout and <ize of the limen  In

f the
In
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First umpressions suggested sprue with a past hustory of tubereulons
This supposition was supported by the abdomnal meteonsm, the pale,
bulky stools (14 to 16 0z ) contaming fatty-acd crystals, and the definite
excoration of the buccal mucose, with sprue-like mflammation of the tip
of the tongue Aganst the diagnosis of sprue were the facts that the
amount of fat m the stools was relatively small (267 per cent.) and that
the anzma (R B C 4,000,000, hemoglohim 70 per cent } was of the secondary
type, with a colour index of 08. The blood-calcfum was, however, low (9 6)
and blood-cholesterol 119 mgm  per cent

A Ll Tl e anlaeead

glands were enlarged and showed, on section, the histological pieture of chronie
tuberculosis

C W Ross (1936), 1n three cases of tabes mesentenca m children,
found oral sngar curves of the flat type, such as oecur m sprue and
coehac disease, and concluded that™ defective absorption of carbo-
hydrates was responsible

disease.—L h or lymphad of the
mesenterte glands may give nse to a climeal picture somewhat resembling
that of sprue So may also lymphosarcomatous infiliration of the
lower end of the ileum, as in the case desenbed by J. G Willmore
(p 881) However, i lymphadenoma, palpable tumours or masses
sooner or later become apparent i the mesentery, and the stools,
though Light-coloured and fatty, do not contain the same constant ngh
fat-content as m sprue

A= memlaratar FOAROLON,
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such a3 wterine discharges, syphihs, scurvy, dysentery, or helmmnthic
mfection, must be dealt with as far as possible The weight of the
fwzces should be determuned daily by weighing pan and contents and
subtracting from the fotal the known weight of the former The
average weight of normal feces 15 from six to eight ounces per diema :
m sprue 1t may be twice or three times this amount By making a
SToetore L+ Y W' an estimate may be formed of
blem of diet m <prue 19 one of
which connexion the reader 13

om0 Average lbs budy weight of patient
e

o e Avirage ort cteol weig
o e ked
. e 5
3 P 2
3 e o H
2 - 8
el 714600 650,
.-
)l -
= S
S Y _// ~
P

Weeks

Chart [1.—~Composite graph of fen cascs of sprue to show the relatiye Increase in
body-welght fogether with the increase in red blood-corpuscles per cubic millunetee
and with decrease in average weight of the stool.

Although there are many opimons as to what comprises the mest
switablo detary, it 15 agreed that two prncipal food constituents—fats
and starches—commot be completely digested or assmilated The
mntroduction into the diet of a3 much easily assmlable protem as the
patient 1 capable of absorbing 18 therefore indreated

0 many different lnes of trentment have been advocated that it
* becomes o matter of difficulty to dewade winch s the best  There have
been fastuons in the treatment of sprue as there bave been 1 that of
many other lonz-contmaed and chrome diseases The modern idea
onderlymg treatment is to place 1t as far as possible upon a seientthe
Lass, 1o lay down & scientific diet and adhere £0 1t a3 much as posable.,
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the small intestine motor activity is disturbed and there is segmental
distributron of the barum in dilated coils (see also p 418). These ab-
normal appearances can be reasonably explained by physiological
changes 1n the small intestine

Sigmoidoscopic appearance of the bowel in sprue.—The

o e “ " " pruein the acute
ormer the mucous
our, with absence
. mmeosa, In the

. o e P
are erther suppressed or evanescent

e sprue process commonly extends into the large intestmne;
indeed 1t may affect the mucous membrane of the whole tract. The
changes seen m the upper rectum may then be taken as an indication
of the pathologeal h hout the i 1 tract. Often,
too, the charactenstic pale, wax-like, semi-solid fzces may be observed
pouring down the reetal canal from the sigmoid. This may be pathog-
nomome

TREATMENT

The treatment of ¢prue 13 one_upon which wany views are held.

sprue, and speafic treatment 1s auxibary It 15 necessary to pomnt out,
however, that there 1s a distinet indrvidual and psyebological aspect of
the case which must be taken mnto account 1n the dietetic treatment of
sprue, 1diosyncrasy plays an important part, the majonty 9l sprue
patients bemg of the intelhigent, impressionable, and mtrospective type.
Some thrive on one dietary . others on a somewhat different one. There
are those, for mnstance, who are partial to and can digest mlk products,

H
3

as tmportant as the medici 2and the patient should look
forward to luis meals—nat resent his dietetic regimen: if he does, it

will do him no good.
Every case of sprue must be mvestrgated from all pomnts of view
pefore active treatment 15 undertaken, and any associated conditions,
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body-wetght, and the smaller the average size of stool, the greater the
wnerease n wesght  (Chasts 12, 18)

Lalil mereases 1n body-weight have been recordod by the
] P T

o 2SN

Ny o .
fecomes more gradual” (Fiys 68, 69)

Fig 6% —Appeatance of patient Fig 9. —Apperance of same
241025,  before  treatment. patient 5126, after course of
Welght, 88 Ib dietetlc treatment,

Another pomt to note 15 the average weight of the stool m those
, [notier powd [0 note 1 the ai B oL

1113 not neeessary to give nulk or substitutes alone for wore than ane
weeh, egg, sago and liver soupnay then be added
25
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irntating protem as the patient 1s capable of absorbing should be
@wen.  The amm 15 to restore the balance of absorption (Chart 11),

nd 1t 18 with this purpose and from the construction of graphs of this
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Chart 12.—Graph llfustrating that decrease in amount and weight of steal
in sprue runs paraltel to lncrease in body-weight. (Average of fen cases.}
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Chart 13.—Graph iltustrating the intake of solid matter In the food in sprue and its
effect upon the weight of the stools.

nature that the author has designed his treatment of average cases
Observations on a number of cases have shown that on a mised milk
and protemn diet, with the patient i bed, there 13 a loss of weight
amounting to 5 Ib dunng the first two weeks of treatment, posaibly
due to ehmmnation of tissue fluds. When once equilibriam has been

n e Pl ' Tooam Lo pharen
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from fresh calves’ liver, or from o< lver, and 18 prepared as follows .—

Three-quacters of & pount. of fresh hver 15 faely munced, and momersed
Three-quagters LA PO e e Y e

Eight to sisteen ounces of this soup may be given daily, and to each
cupful half a teaspoonful of Marmite may bo added. For those who
cannot tolerate underdone meat, its appearance and taste may be
disgmised by adding 1t to the soup

B e oe e e, - .

e, L P

[ Lot v .

e i n .

[ERRIN . . ;

For those who canmot tolerate 1t raw, the meat may be shghtly
cooked 1n the following fashion .—

PR P S,

WSS W

I )
P ' A
. . N Ve ey

A modification 15 the high-proten dietary (N H Fauley) which
has been found switable for those patients with profound anmmia
and signs of mtestnal atrophy n whom flatulence and meteonsm are
pronounced In such cases almentary rest 13 the therapeatic deal,
and this can best bo obtamed by giving the patient & muntmum amount
of those food constituents winch the small intestme fails to deal with

iV No 1 to aver $,000m No 5.
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Drets ror ACUTE SPruE
N Diet No. 1 First Week
(Total calone value, about 1,000 calories)

‘Three pints (60 oz.) of cow's milk ot Benger's food, mn 5-oz, feeds at two-hour
wmtervals; toast, “pulled bread”, " Hendebert™ rusks; or digestive
biscuits with & serape of butter

DretNo 2 Becond Week
{Total calone value, about 1,900 caloties)

Three pints (60 oz ) of cow’s milk or Renger's food as 1n No. 1; rusks;
toast,, 5ago, 6 oz, ; Liver soup, 12 0z , 1 two feeds of 6 oz. each  One hghtly-
bouled egg, weak tea; or sprue tes (1 e. ten mnfused with mlk), 8 oz,

Dret No 3 Third Week Onwards
(Total calome value, about 3,900 calones)
Breakfast—Paorndge, or gruel, 1egg, toast and weak tea
llam— 100z of milk, Sprulac or Benger's food.
Lunch—  Laversoup, 12 oz : minced chicken, 6 0z , spinach {or caubffower),
30z , sago (or semolima), 6 0z, ; baked apple or mashed banana,
6oz

Tea—~  Toast; ten; madews cake, sponge cake; digestive biscuits
{McVite & Price), 3 oz

Dinner.—~— Brain or , 4 oz ; calves-foot jelly, 3 oz ,

sago, or tapiaca, 8 oz.

t,

Diet No 11s adjusted to a low calone valie, and while tgking_it, the
patient must be kept m bed and carefully nursed. Diet No 2isof 2
hugher ealorie value; while on this the patient may he allowed to sit
up and use the lavatory. During the third, convalescent, diet, he may
be allowed up m the afternoon.

Tl N A R v pedasdann

- “oas -

.t el
onwards and adapted to convalescence accordng to the special needs
of each ; 1t 15 usually found necessary to persist with this until steols
have become normal m size and of average consistency and colour.
Comialescent sprue dietary should be nearly 4,000 calones daily,
constituted as follons —

Mk, Benger's food, or Sprulac (2 pints) . 8§00 calores
Rusks (100z) . . R
Sago (10 0z) . . 876
Liversoup (16 0z) . R
Chacken (§ 0z } N 1
Twoeggs{foz) . . . . .10,
Banana (2 0z ) PN 58,
Orengo (107) - .. 80,
Exira - Underdone beef(80z) . . . 600
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Drer No &
(Calone value, 3,020)
6 am—Tes, 10 0z , milk, 2 oz., glicose,* 2 drachms, rusks, 1f oz ,

butter, 1 drachm , one scraped npe apple or one fully ripe Canary benana
(yellow ends)

8 a.m —Underdone beef, 7 oz , rusks, 3 oz , calves-foot selly, 2 oz ,
Jutco of an orange and glacose, 3 0z , honey, 2 drachms, butter, 1 drachm

10 6 m —1 bahed apple, custard, 3 oz

12 noon —Soup, 8 oz + lver extract (equivalent to # 1b ), anderdone beef,
7oz , calves foot Jelly, 2 0z , rusks, 1} oz : Juce of an orange and glucose,
Loz 5

4 pm—Tea, 10 oz., milk, 2 oz , glucose, 2 drachms, rusks, 3 oz ,
baked apple. 1 0z , custard, 3 oz (egg, botled or poached, sometimes sub-
situted), honey, 2 drachms

7 pm —The same as at 12 noon

Protem fat carbohydrate =10 036 20

Durimg convalescence a more hiberal dietary 15 permitted, including
cauliflower, marrow, celery, asparagus, tomatoes, and frwits  Red
meats, chichen, and eggs are also advisable, but where carbohydrate
mtolerance had been a marked feature, smalf quantities of boled
potatoes and mik puddmgs are gradually after
has been well established

On this dietary, merease mn weight 15 not so rapid as 1t 15 on g diet
contaning more carbohydrate The objects are to rest the bowel and
tv afford 1t a supply of blood which 1s richer m corpuseles and hemo-
plobm  When thia has been accomplished by the combined liver extract
and high-protem dietary, the ratio of carbohydrate 15 mcreased 1m a
et the calor value of which 13 sufficient to maintain a steady inerease
m weght without the retarn of mtestinal distension and gaseous stools

High-protemn milk —N H Fairley devised u milk powder which
combines the advantages of a high-protem dietary with the bland
properties of mulk  This high-protem wmalk powder 15 now manufac-
tured by Cow and Gate, Ltd , as Sprulac 1t 1s prepared from fresh pulk
which s first treated by passage through a gauze and wire filter, 18
subsequently ehilled and centnifuged to get nd of orgame and morgamc
déhrs, aud 15 then passed through a mechanical nuving apparatus and
desiccated by the roller process at 120° C  For use 1n tho tropies 1t
19 put up m tios ;n wlich the air 15 replaced by carbon dioxide  The
chenncal anatyas of the powder shows —

Mogsture 30 per cent
Far 106 .
Protemn a0
Lactose B0 o
Mneral matter 74

The calone value per ounce 1s 125, and the ratio of protem, fat, and
carbohydrate 1310 08 18

* Ordinarily 2 dtwchms of glucose are given twsce dally Insubn up 10 6§ wnts twice
daay ean be mjected with thus dist, and ghucwse can be Tmureased actondng 0 equrements.
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Dier No 1
{Calone value, 770)

8 a m —Underdone heef 8 oz.; Juce of half an orange, and glucese, 2

drachms , rusks, § oz *
2 noon —Soup, 4 6z -+ liver extract (equivalent to § Ib.)'s underdone beef,

3oz , rusks, § oz , Juice of half an orange and glucose, 1 drachm

6 p m —The same as at 12 noon

Protem fat carbohydrate=10 03 12

Note —Where patients are very 1ll, two-hourly feeds of teat und beef juce

can be substituted

Drer No 2
(Calorse value, 1,280)

8 a m —Underdone beef, 5 oz,, rusks, 1 oz , calves-foot Jelly, 2 oz.;
Jutce of an orange, and glucose, 2 drachms.

12 noon —Soup, 4 oz + hver extract (equvalent to § Ib ), imderdone beef,
50z , rusks, 1 oz , Juice of an orange and glucose, 2 drachms.

4 pm —Tea, 10 cz., milk, 2 oz

7 pm —The same as at 12 noon, with calves-foot Jelly, 2 oz.

Protetn fat carbohydrate = 1.0: 0.3. 10

Drzr No 3
(Canne value, 1,820)

6 am—Tes, 10 0z , milk, 2
8 am —Underdone beef, 6 oz , msks, 1} oz., calves-foot jelly, 2 0z ;

urvalent to § Ib ), underdone beef
+, yuce of an orange and glucose,
2 drachms
4 pm—Tea, 10 oz., mlk, 2 oz ; baked apple, 1 0z , custard, 1 oz.
7 pm—The same as at 13 noon
Protemn fat - carbohydrate=10. 032: 13

Drer No 4
(Calore value, 2,200) N

6 am —Tea, 10 0z , mulk, 2

8 am —Underdone beef, 7 oz , rusks, 1} oz , calves-foot Jelly, 2 oz.,
Jutce of an orange, and glucose, 2 drachms

10 a m —1 baked apple, custard, 2 oz

12 noon —Soup, 5 0z + Liver extract (equivalent to } Ib.), underdone beef,
70z , calves-foot Jelly, 2 oz , rusks, 3 oz , Jmce of an orange and glucose,
2 drachms

4pm—Ten, 100z , mik, 2oz , 1 baked apple, custard, 3 oz

7 pm—The same a3 at 12 noon, but only 14 oz. of rusk allowed.

Protemn  fat - carbohydrate = 10: 034 13

« The Lest ara Heudebert Rusks or the Dutch vansty, Verkade's * Groote Beschuit "
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have been able to eat & normal diet withm e weeks and to resume
their normal occupations  Four more recent cases can now be cited as
ot T T o :

[
. . . 1 ' .
Improvement mamtained at least five months without further treatment
AR ] N B .

e , -

bulss and constantly recurnng syncopal attachs, tetany aad cramps
Hamoglobin 75 per cent, red cell count 2,850,000 In bed 21 days, con-
valescence delayed by wchio-rectal abscess  Treatment with meotiue and,
450 mgm daly, plua Liver mjections—total 4 ¢ o. * campolon”  On dua.
50 g gy, phus Brer ) atal & e o

.
Tecessary

3 —Female, aged 59, three years ;m Bombay, 1922-1985, 15 yeors
England beforo onset of eprue symptoms _Seen 11 October, 1941  Then for
10 monthy had been suffering from typucal sprue symptoms , Insa of weight,
8¢1ba Flatulence and anwmia pronounced Typical sprue tongue B cols

symploing any jeels well

Frult.—The value of frmt i the treatment of sprus haa long been
recognized, and 1 the popular opuon sprue 13 quite an agreeable disease,
which ean be treated by a diet of . Some i
Bave held that fresh frmt, or even extracts, exerts an almost speeific effect ,
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To many patients Sprulac 1s palatable, readily taken, and easly
assimilated, and may be made very pleasant by the addition of coffee

The Sprulac diet 13 made up as follows: One ounce of Sprulac 1n
8 oz. of water 1s given every 2} hours for six feeds a day (780 am to
730 pm.), orange juice, calves-foot jelly, baked apples. and custard
being gradually added Eventually underdone beef (4 0z} and rusks
are given also.

Milk —In former times the most stccessful method of treating sprue was
by means of the mlk cure. This was the treatment adopted by Manson,
Van der Burg, Thin, and others. It may occastonally be useful, especially 1n
young adults and the aged

Specific treatment:—Vitamin B, Nicotinic acid and
riboflavin.—In acute recent cases of sprue, as well as in those of lonZ
standing, the author (1941) has recorded outstanding successes with
mcotinte acid therapy based upon the prineiples expressed on p. 836.
He has publshed the end results in a series of 24 cases. It is pecessary
that patients should be nursed strictly in bed because specific therapy

13 of. httle avail u}ltll the diarrhea pas cgaged. . \venomn

e £oreen Thes o seary to continue with
= three months or even
king testimony of the
ot dietetic precautions

patients in this senes

« Thus 15 charaetenized by a Bushing of face, an intense feeling of beat, throbbung of
the temples and a momentary mcrease of pulae Tate.
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mouth-wash twice datly The yellow colour ean bw effectively removed
from the tongue and hps by application of a cloth moistened with a
httlo sonp and water

by e Lo owa e o
. . v .

ethyl-ester and menthol, and have the eflect of anmsthetizng the
tongue. Pamtmg the ulcers with equal parts of erystallized carbolic
aed and camphor 18 advocated, and a 1-n-1,000 solutton of optochun
35 also recommended  For dysphagia 5 to 10 drops of 11n-1.000
adrenaln 1 water every four hours s said to give Telief

The treatment of drarrhoea.—The hest plan to combat the
diareheea of sprue 15 to admmnster a small quantity of some potent
aperient such as castor o, 2 or 8 drachms, w order to clear out the
buwel, after which Batavia powder (Pulv Bataviz co) chechs the
diartheea  This 15 & modification of the propuietary powder known
a3 * Peter Sys specific,” used by Mansou, Canthe, and other early
ohservers The powder 1s mven suspended 10 mulk or water, i doses
of 1 teaspaonful 1 drachm) & day , m very ohstinate cases of diarrhea
a8 much as 8 drachms (1 drachm three times daily) 1s given, but during
convalescence 1t 13 useful in wafer cachets of 15 grams four times daily
Although mythieal properties have been aseribed to this powder,
equally good results are obtamed with Croohe’s colloidal haolin
drachm doses while for nocturnal diarrheea a bismuth and magnesia
mistare (i oxyearb 15 gramns, mag card pond 15 grams) with
chloroform water may be used  The author 15 comvineed that, unlesy
the dwrrheen 1 efivently checked, no responss ta speaific treatment,
as for mstance, with meotinie nerd (see p 392) can be attained

Peri-anal irritation or ¢czems may be very tronllesome, and
the parts must be kept clean with & diluted solubon of potassium

*Madeup by BD I
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waa thamafamn frmsnmle 4ha o scbprn bo fand pmmn gk cede ~o $h o £

e e 0o ' R

content

The strawberry treatment commences with twe or three given with each
feed , 1f found to agree, the number 13 ncreased until two or three pounds
are taken darly Preserved strawberries and stras berry jam have also been
employed, but they do not appear to exert the same effect 29 does the fresh
frut  The author has met with patients who have subsisted entirely, during
the height of the season, on a diet of strawberries, and have succeeded m
eating as much as 10 to 13 Ib_of strawberries daily, but usually moderate
amounts (4 Ib a day) of the frmt fulfil the purpose of & natural laxative,
Fresh raspberries and blackbernies are almost as wel} tolerated as strawbermes
At other geasons of the year, when these fruits are not available, a Canary
banana 1s a welcome adpunct to the diet. Sometimes a dietary, of fresh
tomatoes 13 beneficial

Bael frut (Aegle marmeloe) was mtroduced by Fayrer for the treatment of
this disease, and appears to exert a beneficial effect 1n those countries in which

which contams the very potent ferment known as papamne, can be obtamed
m nearly every tropical country, and 1s also imported mnto England,} but
unfortunately it does not keep Jong  The pulp 15 quite agreeable in teste but
someshat insipid ; 1818 ealy digestible, and some patients thrive exceedingly
well upon 1t

Other fruts, such as baked apples and stewed plums, are useful Bottled
blackberries (especaally Southwell's) are of value, and Libby's tinned straw-
berries and blackberrzes can also be

For the constipation that follows the acute stage of sprue, boiled
Ll

onions, spinach, vegetable marrow, and esp 5, stalks,
may he used with great suceess
MrpictyaL TREATMENT

*The U P, Stores, 15 Lindsay Street, Caleutts
4 Lever and Sherlock, Kingston, Jamaica, and The Asmy and Navy Stores
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such a featura of acuta cases, usually responds to mjections of vitam:
B, (Benerva Roche), 5 mlligrammes daly for five davs,

Coanctinatinm - Manghont'an Sl Lo o

@ s maas VYU UB (LU UULILES] UL BVl LU 1ELIUVE LI BLyDi
trom the rectum by means of the fingers
P S %

or e I T

abdomen o the mumersion of the psmnt mna bnth 18 olten useful

Treatment of tetany and cramps.—Cramps of & graup of muscle
especially those of the feet and legs, are almost invanabls concomtan
of & well-marked case of sprue  They, and also tetany, which 18 but
more extreme expression, are due to deficient caleium, but when 1t
reduced below 8 mgm. por cent, the admumstration by the mouth
followed by alleviation. The idllowng preparations of calcmum s
recommended Kalzana, two tablets three times a day, and caleiw
}actate, 10 grains, three times 2 day It may be givenin a mntuxe, '
ollows :-

R Cale carh 75 gr
Acd Isct 200 ran.
Aq chlorof ad 8az

p, mth 3oz of £tap water Dilte seud act
* x graduslly the two sof

«  Makeup to 8 or wit
£ this mixturs contau

Calenm gluconate (Sandoz) injections (10 e.c) are also usetul |
exireme cases

A.»BL.uAl @4 L0 €LY UL BIL WeeRS

"Tnsatmontetospruemmertion . —mne eatty ¥iages anpmia. respon
mpldly to dietetic treatment, and thi3, when necessary, can be remfore:
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permanganate, followed by a dusting-powder of equal parts of tale
and boracic ncid, The followng ointment gives relief :—

B Orthoform C o 0
Zmeoxide . . . . . 120g
Starh . . . . . . lmg
Parafinad . . . . . lez
LT e T -~ -

three tumes daily), ot a very good prepnrutron Lnown as Charkaoln
{Allen and Hanbury).

The following prescriptions are sometimes useful :—

B Sp.wther.mtros. . . . . I5min.
Sp smmon sromat. . . . 15mn
Agmenthppad . . . .  }oz

Occasionally. -

B Olmenth.pp . . . 16 mun.
Magocarb. . . . . . ldn
Cret.prep. . . . . . l0gn
Sod. bicatb. .o 2dr.

Ono teaspoonful m § tumblerful of water.

B Acd sulph.sromat. . . foz
Ol cajuput. . - . 40min.
Ext hematosylt . . . 3dr.

Sp chlorof. . . . lar
Syr.zmgb . . . 3oz
One drachm 1n § tumblerful of water whenever necessary.

Exztreme meleorism and abdominal di —In ad d cases
with atrophy, dilatation of the small and also of the large itestino

takes place, so extreme that it resembles Hirschsprung's disease.
[ - 4n beant aa tha diabvoss aquead hy the

In extreme cases & rectal tube may o used with success A glycernt
suppository may also be helpful
Anorexia.~The loss of appetite and distaste for food, which is
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such a feature of acute cases, usnally responds to injecttons of vitammn
B, (Benerva Roche), 5 milhgrammes daily for five days
Conslé, - o - o

. ' !
form or tn cachets. In extrems cases 1t may be necessary to give an
enema of warm ohve oil (10 ounces) or even to remove the scybalx
from the rectuth by means of the fingers

Freatment of tetany and cramps.—Cramps of & group of muscles,
especially those of the feet and legs, are almost mvanable concomitants
of a well-marked case of sprue  They, and also tetany, which 1s but &
more extreme expression, are due to deficlent calorum, but when 1t 13
reduced below § mgm per eent the admimstraton by the mouth 1
followed by allevation The following prepatations of caloum are
recommended . Kalzana, two tablets three times a day, and calerum
}&fltnte, 10 grans, three tumes a day. It may be given 1n a mixture, as

ollows *— .

R Cale carb 75 gr
Aod lact 200 mun
Aq chlorof ad 8 oz

Mix cale carb precip with 3 oz of tap water  Dilute acid lact with
about 2 oz aq chlorof {double strength) Mix gradually the two solu-
tions Stir well untl the effervescence ceases Make up to 8 oz with

chlorof double strength One ounce of this mxture contains
approximately 30 gr of calelum lactate

Calesum gluconate (Sandoz) mnjections (10 ¢ ¢ ) are also useful m
extreme cases

he that sprue s by & calerum deficiency
led H. H. Scott, in 1923, to suggest the rontme treatment. of this dizeaso
by means of calaym and parathyrord  He advised that the calemm

UE LONLGUEA N LULL Qused UNLL e LLLL % 66K, 1eUUted, Bd SLopped
altogether at the end of six weehs

Treatment of sprue anzemia.—In the early stages anzmia responds
rapudly to dietetic treatment, nd s, when necessary, can be reinforced
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by 1ron preparat

accompamied by

as for pernicious . ,

in orange juice, is gven immediately after meals, but 1 the acnte
stages some cannot tolerate the burmmng of the tongue and mouth
caused by tlus acd, and hydrochloric acid 15 then exhibited in the
lm;:ln of tablets of acidol-pepsin or betame hydrochloride, 2 three times
a day.

In extreme anemia blood-transfuston has been resorted to with
success  Care should be taken that the blood s carefully matched
and that there 1s no auto-agslntmation  Large transfusions (above
800 ¢ ¢ ) must be avoided , 1t is probably better to give several small
than one large one  The author m 1927 published a series of cases
in which recovery from estreme anwmia, as well as from all sprue
symptoms, took place after a blood-transfusion. The deductions
he arnved at from the study of five cases was that the effect was
due not so much to mechanieal replacement of the destroyed blood-
corpuscles, as to stimulation of the blood-formng organs In iwo
nstances, more than one blood-transfusion proved necessary to obtain
the desired result

Laver therapy —The benefictal effects of liver soup in sprue have
already been noted. Since the work of Minot and Murphy m 1926
it has been custormary to remforce this by the admumstration of liver
extracts by the mouth, but this 1s very expensive treatment, most
patients cannot afford 1t, and 1t 1 ficacious as the
ER N Ve

—rtranlaaptasis

In cases 1 WHICR there 1S NO SHUSIACLULY 18HPULSE LU s ibiuavs
treatment, and 1n cases 1t which the anmia 13, as oceasionally found,
of the microcytic type, 1ron extracts, eg, te;rous sulphate te:blets, 5

A
Additional measures.—In order to promote metabohsm anu Lo

increase the appetite 1 recalertrant cases, small doses of insulin have

been found useful, commencing with one unit a day and gradually work-

g up o s, N
Massage and passue are of benefit, esp:

in men who have been accustomed to hard exercise. They certamly

*In extreme cuses a5 much 49 6 e.c, can be tolerated.
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appear to improve the nutrition of the tissues and promote eontent-
ment of mind and hody ~ Massage of the abdomen, however, should
be deferred until all the more nrgent rymptoms have subsided ; then,
especally 1n severs constipation, 1t may prove of cunsiderable value

‘Heliotherapy —Heliothérapy, erther by exposure of the patient to
fhe direct Tays of the sun ar by applcation of ultra-violet rays o chest
and abdemen, bas & place 1n the therapeuties of sprue

CONVALESCENGE

The treatment of convalescence m sprue 15 an important matter,
and, 1n order to avord relapses, 1t 13 necessary that the patient should
reside in an equable chmate Extremes of heat and cold, especially
winds accompamied by ram, are hkely to produce relapses of diarrheen.
Those people who can afford 1t are well advised to spend the winter
out of England, especially m the Canary Islands or Madetra, where a
contimuans supply of fresh frmt and particularly tomatoes can be
procured.  Egypt and North Africa are on the whole unsutable for
sprue patients on account of the exiremes of temperature, and also
because of the irntating sand and dust  Those who have to remamn
1n England should winter m some mild health resort, such as Torquay
or Paygnton, or other parts of Devonshire, Comnwall, or the Isle of
Wight  The East Coast 15 particularly nnswitable 1n the winter and
spring months, while sprue patients of Scottich ongin should be
disconraged from returming to their homeland until the autumn

For those whose physical condition permuts i, walkmg 15 by far

m,

shght

2ars to

. should

R . . + st

ﬁmdua]ly tram Ius body for at lsast six months before returmng to full
luties

A reservarr dose of Campolon (4 ¢ ¢ ), Pernemon forte, Anabemmn,
or some other Liver preparation, piven wtramuscularly or deep sub.
cutaneously twice weekly, 15 desirable for several months

The question of diet 1 convalescence slways anses  The more one
sees of this disease the more 15 one convinced that this 15 a matter

such a3 cabbage, broad heans, carrots, and turmps , uf potatoes, and
of ordinary butcher's meat  Cheese, nich cahes, rich sauces, pastry,
and_condiments are also defimtely contra-ndicated  Most forms of
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taken before 7.80 p.m.  Any tendency to coustipation must be checked
by the addition of more frmt and by takung Petrolagar. Plenty of
chicken and frut should be eaten, and all fatty preparations and starchy
puddings avorded  Vegetables such as tomatoes and caulflower
appear to be well tolerated ; but such starchy foods as white bread,
rice puddings, and beans are not.

CoxvaLEscesT DiET

Breakfast
Paorndge, made from :
Quaker Oats . N L
Mik{orSprulac) . . . . . . . ipmt
ogar - . P )
1 Egg, hightly boiled
Toast . . . . . 13 oz.
Tea {very weak)
llam. .
Warm milk or Sprulac . . . . . wt
Lunch ? i
Laver soup . . . . . - 120z
Bouled fish . . . 6oz
Chicken . . . . doz
or Rabbit - . . . . . 4oz
Spinach . . - - . . 8oz
or Veg marrow 3}z,
Peas e e e 1} oz.
or Caulilower . . .. . 4oz
Milk pudding . . . jpmt
Baked apple . .. . Bz
or Banana . 3oz
Tea .
Toast . .. L 30z
Madeirs. or sponge cake, or biscuits M- 3oz
Wenk tea
Dinner
Brams . . 4oz
or Sweetbread 3oz
Calves-foot Jelly 3oz
anana 30z

Arrowroot }punt

Return to the tropics.—The return of the sprue patient to the
tropics is always a vesed guestton. Unfortunately, the balance of
evidence goes to show that when the disease has become well established,
even 1if complete recovery appears to have taken place, on retum to
the tropics relapse 15 apt to occur sooner or later. Often the ruling
on this pownt appears to be a very harsh one, as it may mean cutting
short the career of young and promusing officials It 13 difficult to
formulate definite rules. The,author’s own mmpression, the result of
consderable expertence, 13 that the physical and mental state of the
patient should be taken as a gmde, due regard being paid to hus occupa-
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tion and age. Those under thirty can be said to recover from sprue

completely, and there are numerons instances m which men and women

have served for many years in India and the Bast after suffering from

a severe attack It 15 otherwise i thoce over fifty, on no account

should they be permutted to return if 1t can be avoided, beceusa m

moro elderly people, when relapses have taken place, mtestal atrophy
m 3 . b I

m India and, 1f careful about therr dietary, may remammn free from
symptoms. The tendertcy to relapse does not appear to be brought
about solely by the tropical chmate, becauss patients who ongnally
contracted ther disease 1 India, may thereafter reside m East and
Central Africa with impunity In the anthor’s work on sprus m Ceylon,
soms twelve cages are cited of people who conttued to lhive on the
island for twenty years or mure after recovery from eprue

Prognosis.—In the average case prognosis 13 good, provided that
the nature of the disease 13 adequately recognzed and the necessity
for strict dieting 19 appreciated. Since these essentials have become
more widely known, and ther due value assessed, the wnter has found
that the hopelessly atrophied cachectics, with capactty for absorption
totally destroyed, are no longer The gamne
from older texthaoks 15 that sprue 13 necessanly o fatal disease, this
. Is, of course, by no means true.

The prognoss depends a great deal npon age  The outlook 1n those
below the age of thirty 13 distmetly good, however bad the symptoms
may he, and the patient can be assured of a permanent restoration to
health af he continues to h‘we m a temperate chmate. The prognosus

B oo . [N

Frrea B

. LT
the doctor, constitates hall of the battle

Tt 13 difficult to state the mortality rate of sprue under modern
conditions, but 1t 13 somoewhers about 7 per cent In elderly people
the sprue process may not be the actual determuning cause of death,

G. Carmichael Low has given the followng table 1 an analysis of his
150 caseq

Cured . . R
Satisfactory . N 60

. . P 22
Not improved . 18
Died . 10

Unaccounted for

20

In the author’s senes, the mortahty rate has bLeen 15 per cent.,
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excluding those monbund on admision  The prognosis has greatly
proved mince the introdnetion o lon, other hver njections
and mcotme acid, ‘
Praphylaxis.—Whils the true mtiology of sprue remains obscure,
1t 18 very difficult indeed to lay down defimte instructions for its
prophylaxs, but eertamn facts emerge and the author feels justified
m setting forth his personal views. Undoubtedly, prolonged residence
m an endemnie zone without regular leave to o temperate climate does
predispose to tha development of sprue in the Furopean To escape
1ts ravages, regular annual Jeave to a cooler atmosphere 13 necessary ;
a <uccession of hot weathers in the plamn of India must be regarded as
a defimte factor 1 causation .

. e v . oa

such as hot curries, lead to changes 1n the intestinal tract and to sprue
1< stsll unsettled  Possibly the frequency with which sprue formerly
oceurred 1n veterans, the devotees of elub hife, was in part 4du9 to
chromie alcohohsm. This led Manson to remark that sprue might be
regarded a3 the past partieiple of the verb “to spree.”” There 15,

however, some evidence that alcohol 1s to be regarded merely as &
.- - 1 em ale illanak wened Eahla a mipction.

zen of
ue

HILL DIARRHEA

- - - haa A b Asfnlont

residmg for some fime m the hot lowland sof tropreal countries,
especially Indra,

ll)nsmiy.—l\. Grant (1854) onginally desenibed hill dirchea as
occurnng at Smla at an elovation of 6,500 to 8,000 feet. Tt was then
considered to be a source of serious ineficténcy, and the cause of
invalding among the troops stationed at Smis At first 1t was
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o . f o Ve weq T 1y -

4 vunean, at a laler gate, put rorwaru tne hypothesis tnat ims
peeuliar form of diartha was due to the presence of rmics 1n dunlung-
water derved from latents rocks Ths hypothesss wes subsequently
supported by Dyson

Geographical distribution.—It 15 noted that, m India, at an
altitude above 6,000 feet, an atmosphenc saturation with water vapour
1 particular] to the t of il
diartheea , ontbreaks begin and end with the rame  Tn certam years
the disease 15 apt to assume an epidemuc character, thus in 1880,
50-75 per cent of the European population were affected, three-
quarters of these within one week In some years hull diartheea 15
less prevalent than mn others

According to Pock Steen (1937) a sumlar affection cceurs 1 the
Inghlands of Java, locally known as * Bandoeng Sprue ”, 1t 13 met
with at & more or less defimte hoight on the Preanger platesu, He
suggests the posmbility of a 1 -y, resultmg m
disturbanre of poid and car . ‘as explaining
the low hlaod pressure, low blond sugar and increased susceptibility to
bactenal toxins  Commonly the diarthees 19 a sequel to an acute attack
of baciliary dysentery The assoeiation of this diarrhea with allerme
manfestations must be boree m yond

Ztiology and pathology.—It 1s difficult to say what the precise
factors are which determune the onset of this disease. The low baro-
metric pressure asscerated with great elevation abuve sea-level ma;
Vs & fayourmg circamstance, darap seems to be mdierted by the fact
that the discase oceurs [:‘rmclpaﬂy dunng thg ramy season, while
A Ty aFbm nam e o b $ls e b e P PO A A

remosal from the hot steatny plains to & cool and even chilly station
There 19 an urgent need for further myestigation of the phystological
consideration here 1nvolved, for a complete understanding of the true
whiology may shed haht on the genesis of the steatorrhoas
Symptoms.—Without any obvious esuse, the patient, who appears
26
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bn B le mamoval cnnd haalb hasacean addetead aann fion

watery in some instances and pasty in others. They aré pale and
frathy and howa Fann anmnae nd b vananble (i eend o hitamash  The

abeyance for the rest of the day, and the patient may go abo‘ut his
vt [P R . PO ST D A

'~ £asl - vom -2 hig

ahdomen 1s blown up like a drﬁm, 50 that the patient becomes conscions
of unpl L 5 iated with a sensation that
some chemical process 13 proceeding inside.

Occamionally eases are met with in which the stools become very
pale, although there is no actnal diarrheea ; such cases are frequently
encountered among passengers on big liners emermng from the tropieal
heat nto the cooler atmosphere of the Mediterranean It 15 most
necessary that this purely temporary affair should not immediately be
regarded as the mamfestation of the more serious disease of sprue,
although, as has already been pomnted out, the one may lead, after 8
constderable period, to the other. Pock Steen has shovn that ** pseudo-
allergic ” symptoms, such as bronchial eaterrk and hay fever, may
precede the attack but tend to disappear as soon as the sprue-libe
diarrheea mamifests itself  Urticana is frequent. Nervous phenomena
are also noted, accompamed by low blood pressure and tachycardia
e ERt e

¢ .
clothed warmly, and given one teaspoonful of hiquor hydrargyn per-
chlondi i water, fifteen meutes glter food , t'wf) }xours later he 18

EOUHDAY S)



CHAPTER XXI

IDIOPATHIC STEATORRH(EA, CELIAC DISEASE,
PANCREATOGENOUS STEATORRHEA

IDIOPATHIC STEATORRH(EA AND C(ELIAC DISEASE

Synonyms.—Cochac Disease, Geo's Disease, Gee-Herter Disease;
Gee-Thaysen Discase, Diwe Coelialie {German)

History.—In 1688 Samuel Gee publshed a description of the
“ Ceehae Affection "' 1 which he gave a clear deseription of a stea-
torrheea occurning 1 patients of all ages, but especially i young
FECVRRE ey (R Spp el i g S | g T e <

. Nl i -
Intestmnal Infection,” m which he assocated the mamtenance of a
fair degree of mental development with arrest of the bodily develop-
ment, marked abdomnal distension, and a8 moderate degree of anemta.
He further d upon the 1 of nekets, and
the changes ohserved, though rarely, m the tongue, which may be
red with swollen papille In hig biochermical studies, C. A. Herter
showed that there 19 a disturbance of caleium balance, and he further
demonstrated that 80-40 per cent of the fat i the stool was 1n the
form of fatty nmds' This fat loss was not due, he considered, to
1 S A e PR A .

. [
1t 13 probable that eeehace disease 1n children, which mantfests itself
by digestive disturbances and diarrhces, 19 the same as steatorrheea
w adults  Thus aspect has been gpecially studied by L G. Parsons
and A H Mller The pathological changes in the imtestinal tract
have been studied m Austna by H. Lehndorff and H. Mautner (1937).
The resemblance of thia condition to tropical sprue has been com-
405
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mented upon since the time of Gee. In recent years E. H Thaysen has
been the chief exponent of this view, which he has summanzed,
emplaying a wealth of material, i his book on ** Non-Tropical Sprue
(1932) He states unequivocally that tropical sprue and idiopathic
steatorrheea are one and the same disease. R

The association of tetany with steatorrhcea has been widely com-
mented upon and was specially studied by F. Langmead 1 1911.
Ceeliac disease 1n chuldren has been found, especially by L. G. Parsons
and A. F. Hess, to be the canse of nckets. The hematalogeal features
of rdiopathic steatorrheea have been etudied by G, Fancom (1928) and
E. H. Thaysen (1931).

It has become clear that eceliac disease 1s not confined to childhood,
but may make its first appearance 1n adolescence or may press iself -
on our attention for the first time m adalt Lfe, even, it may be, mn
old age. It1s also to be noted that the disease may be chﬂrncte‘riz_ed

hea and p developed and the picture became that
of cceltac disease It therefore appears possible that this group of
diseases can best be explamed as an effect of inhibrtron of phosphory-
latron through decreased production of adrenal eortical hormone.

Ceriac Disessc 1v Crmirprex
R TN st bne on Shwomen ptestinal mdi-
’ + well-recognized
study 1 recent
2cogmzed as an
- . en between one
and five years of age; 1t may, bowever, remamn unrecogmzed till t_be
chuld has attamned the age of seven or more. Among fifty-four cases
analysed the age of onset vaned between four montbs and sixteen years.
1t 15 spparently a much more common condition m the British Isles
and 1o Germany than 1n the United States, L.E. Holtand R. McIntosp
ctate that it oceurs only onee m every 1,500 admissions to the ehldren’s

al 1n Baltimore.

hojgt‘iology.—ﬁ'he parents may volunteer the mformation that the
child has eshibited dufficulty m digesting mlk from the commencement.
Both sexes are equally hable to ceehac disease, but heredity appears
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1o have a defimte influence—a matter which certamly requires fuller
nvestization  Faneoni has pomnted out that the disease1s more frequent
m communihies s here the mfant mortality 13 Jow
Pathology.—In all cases m which investizations have been carefully
ducted h s pathol change has been revealed
No satisfactory explanation of the difficulty in fat absorption 1s at
present available. There 13 no defect m fat-sphtting, and no true
steatorrheea, such as the passage of fat droplets, no changes have
been found mn the pancreas at autopsy, nor has any evidence of endoerine
deficiency been forthcomung  H Lehndorff considers that the changes
seen at Rutopsy are consequent upon dwrrhea and malnutation. The
loading of the mesentery with fat has been commented npon
H Thursfield and D Paterson (1934) have suggested that the disorder
may be due to some loss of action of bile salts  There 18 a disappearance
of glyeogen from the hver as the result of chrome disturbance of
nutriton  Gastric achyha has been found to be the exception rather
than the rule  The fasting blood-fat 13 low, but after a fat meal 1t fails
to mise to the normal extent, so that 2 flat lipenne eurve 19 abtained
Therw 15, therefore, a failure of fat absorption
The fasting blood-sugar may be subnormal, so that a flat low-sugar
curve 33 charactenstic  The explanation of this curve, as of that
sprue, 15 still n doubt, but there js good reason to believe that this
metabolic defect 13 mmlar to that of nchets m small infants It seems
that the patient 15 unable to absorb an adequate amount of vitammn D
though a corresponding vitamun-A deficiency bas not been noted 1
celac disease E Badenoch and N Momns have shuwn that the
height of fhe blood-sugar curve atter mgestion of glucose increases with
- PR . Loy s

. [ e .
sensitive to the effects of wmsuln than are normal children

Tnjection of anterior mtwtary extract rases the level of the fastmg
blood-sugar, and causes a short miprovenient 1n the absorption of fat.
The radwyzaphical appearances, according to R Golden (1941),

Such cluldren show marked nervous symptoms; they are irntable,
extrewely diffienlt to manage, and easily fatigued  Development 15
generally retarded and mentality s slow. In older chaldrem, if the

disense porsists, there 19 wnfantibm and rstasded sexoal developrment
testinal b crrors in fat
but 1w number

v & s
ymptom:
absorption  The stonls are Jonse, pole, and copions,
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may not exceed one or two dally, In severe cases they assume a
frothy and offensive character and the bulk may then be extreme
The exccas of fafty acids is responsible for the stench of the exereta,
and possibly also for the sceondary ententis. Exacerbation of
symptoms oceurs at srregular mtervals and appears to be due to any
increase of fat in the dietary .

The abd is distended, the ism being due, mamly, to
flatulence. The muscles are flabby and the lower edge of the lver
may be palpable In some cases megacolon may develop, especrally
in those m whom diartheea 18 not severe. The appetite 1s poor and
there 13 usually a natural inherent reluctance to take fats and milbky
foods. If the chuld is forced to eat these, vomting may occur. Some
of these children are so extraordmanly sensitive to fat 1n food that
a small amount may preerpitate an attack of fever and diarsheea.

In severe cases of cehac disease evidence of interference with the
calerum and phosphorus metabohsm may appear in defective bone
devel eg, in p and rickets. The Lony changes
have been specially studied by L G. Parsons (1933), who regards the
rickets as of the late type. Tetany, with Trousseau’s and Chvostek's
s1gns, has been noted m these cases, Amen.:ia may be a se:cozxd‘?ry

suent with ixon. )
A low degree of nocturnal fever, associated \pﬂf mght 5% F%“, and

The megacolon developed n infancy may persist 1o aduit hte.
Cases 1n which there 13 extreme wasting and diarrhees, and especially
those 1 which tetany develops, are usually fatal The mentality,

which 1s slow, with loss of power of concentration, may improve after
s 3 el dindawr T Hawdor and athers havn remarked

n parentage, ranging1n age between 24 and Y4 years, UME huucw
f}r:o“nrfpﬁdnf one from Hong-Kong, and the third from Malaya In each
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the 1llness apparently commenced a3 a sequel to an acute attack of dysentery,
presumably bacillary ‘The chief features wiuch mpressed themselves on
b S A s ko Ao Sl S

PR | 1
dua to excessrve earbohydrate fermentation
"Treatment.—The general principles of treatment are as follows .
1. A low-fat diet, consisting of skimmed miih (commeneing with two
pints daily}), orange juice and green vegetables Later, lean meat,
bread, boiled fish, eges and jam aro permitted  All fats are to bo
avoided.
2 Vitamin D s given as aeraduatod ergosterol (radwostol), with

- e

4. 101 LU Luenus, Lren and yeadt preparations (marmite) are
indicated

5. The associated tetany and nekets require special treatment on
the usual Lines.

Diret.—The essentul features of the duet are (1) that 1t shall contam
the minimum of fat, and (2) that the protetn and earbohydrates shall
be':n a form scceptable to the child's digestive capacities

PRREE . . o

c  duet.
For



408 DYSENTERIC DISORDERS

may not exceed one or tno dmly. In severe cases they assumn a
frothy and offensive character and the bulk may then be extreme
The excess of fatty ncids 18 responsitlo Tor the stench of the excreta,
and possibly also for the secondary entertis  Exacerbation of
symptorns occurs at irregular mtervals and appears to be due to any
merease of fat 1 the dietary.

The abd is distended, the being due, mainly, to
Hatulence. The muscles are flabby and the lower edge of the hver
may be palpable. In some cases megacolon may develop, espeesslly
n those mn whom diarrhees is not severe. The appetite 13 poor and
there 13 nsually a natural inherent reluctance to take fats and milby
foods  If the chuld 1 forced to eat these, vomiting may occur, Somo
of these children are so extraordwanly sensitive to fat in food that
a small amount may precipitate an attack of fever and diarrheea

In severe cases of cceliac disease evidence of interference with the
calem and phosphorus metabolism may appear in defective bone
devel eg., in and nchets. The bony changes
have been specrally studied by 1 G Parsons (1939), who regards the
nckets as of the late type Tetany, with Trousseau’s and Chvostek's
s1gns, has been noted in these eases, Anmmia maay be a secondary
factor, and appears to follow the same lines as in steatorrheea of adults;
that 1s, 1t may be simple hypochrom:e anema respondmg to iron, or &

galoeytic hyperel anemia respond to liver or to yeast
(marnute) therapy. On rare occasions there 1z a type resembling
* Cooley's ” anamma—an erythroblastemia, which responds to treat:
ment with ron.

A low degree of nocturnal fever, associated with mght sweats and
persisting for months, 15 common ; less frequently, bouts of high fever
may oceur, preceded by loss of appetite, coated tongue, and sa]lownes:.

. DS s

T top - fe T d

The megacolon developed in infancy may persist in adult bfe.

Cases in which there is extreme wasting and diarrheen, and especially
those in which tetany develops, are usually fatal. The mentahty,
which 18 slow, with loss of power of concentration, may irprove n(te;
puberty and on a smtable dietary. D. Hunter and others have remarke
that children with chronte eceliac disease may develop signs of pellagrs

The woter has encountered three cases of coehac disease in small boys of
T n parentage, Tanging.in age between 2} and 74 years. One ailed
from Indis, one from Hong-Kong, and the third from Malaya. In each
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T H Thaysen desersbed varous degrees of glosmitis m the majority of
s “ non-tropcal sprue ™ cases.

Gastric analysis revealed completo achlorhydria sith no total acdity
m only two out of twelve cases exammed Abdommal distension was
8 conspeuous feature mn some cases, but was not present 1n overy
mstance Where there 13 extreme meteonsm there may be soma
difficulty m differentiating the digease from tuhercnlous peritomitiz
In six out of exght cases a marked dilatation of the colon was detected
by X-ray examination, and in two 1t was pronounced enough to be
designated megacolon There appears to be a definite relabwonship
hetween the diarthea and dilatation of the eolon—the greater the

L e e % Rl

diartheea, steatorrhoea was present mn every case  The total fat vaned
from 47-71 per cent of all the stools analysed Tetany was present
n fourteen eases and shin lesions 1 geven, usually in the form of an

s [ . R
comments upon the dirminished height and the labonous, cantions gait,
to the hunger ost \! seen durning the 1914-18 War
In Bennett and Hunter’s sertes no normal skeleton was encountered
Ten eases wero dwarfed, but the infant:lism of stature was not necessanily
associated with mental or sexual infantthsm  In twelve cases, whether
dwarfism way present or not, the bones were m some way deformed
Osteopoross of varying degrees was seen in twelve cases It hag been
noted, however, that there may be no physical signs of assoctated hypa-
caleema even with a low blood-calerum content
The bloud-picturs was normal, or showed & hypachromte anemua,

Unteen cases the Serum-calerum was low )

Trregular attacks of pyrexia havo been noted, assocated especially
with intestinal disturbances,
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of carbohydrates, but the form in which this is best tolerated varies
greatly with the wmdividual child. Dried cereals (Post-Toastres,
Cornflahes, Force, etc.) are useful, and may be served as puddings,
made with skimmed drted rulk. Ripe bananas are widely used, and
c)xistnut ﬁ_our‘is a vseful variant. .

o vt .

aged four years:—
Separated Cow & Gate (1 drachm with water to

lounce) . . .. Won
Dextnn . . B . .- loz
Plagmon biscuits . - . . doz
Powdered casemn . . . . 3oz
Cheess . . . . o . 3teaspoonfuls
Butter .. .« . . 1teaspoonful
Honey . . o . 1teaspoonful
Post-Toasties . . . . 5 tablespoonfuls
Chestnut flour as pudding . . . . 2 tablespoonfuls
Radiostoleum 3mmmstds

Eg and small quantities of cow’s milk are gradually mtroduced.
Later green vegetables, potatoes and carrots ars added.

IDIOPATHIC STEATORRH(EA OF ADULTS

Ceelrac disease m adults has obnly comparatively recently been
recogmized, and the history of 1ts diseovery has already been alladed to
There are many reasons, detmled on p. 877, for its differentiation from
tropreal sprute, though many of the clnical and biochemieal features
are snmlar  Interest has been aroused by the frequency of ths affec-
tton 1n Denmark and other parts of narthern Europe, and there 18
every reason to beheve that many nstances of non-tropical sprue, 0
ably descnibed by Thaysen, are 1dentical with 1diopathue steatorrhaca
of adults which has been recogmzed i England. E. J. Wood first
deseribed this condition m the United States, where it was first thought
to be tropical sprue

~ e P “£ 3.k mbanbavddinng aan ha fraced

H

same symptoms are present as are seen m ccehac disease m chuldren—
dilatation of the colon, tetany, osteomalacta, anemia, nfantibsm,
steatorrheea, disturbance of caleiem metabolism expressing atself 1
skeletal changes, osteoporosis, and often nickets. Glossitis oceurred m
five cases  The patients may not actually eomplan of sore tongue,
but the tongue presents the bald and shiny appesrance, due fo
atrophy of the fibform papilla, so frequently assoctated with ansmia.
1In eonfrast to the almost constant occurrence of sore tongue 1 tropical
sprue, this symptom 15 only occasional, though it must be noted that
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‘The case was observed in hoapital for three months before death, Blood-
transfusions, injections of calemm gluconate and parathormone (Collip), all
Janda of duet, ete, were tred, but no treatment had any effect n stemming
the downhull progress At eutopsy tho hiver, heart and spleen were found
to be small and atrophied  The imtestinal walls were thinned and transparent,
the bones soft and pliable  No other important features were noted

regarded as somewhat prohlematical, and how far they are apphicalle
to tropical sprue 15 yet uncertam.
ORI S ..

.. '

. N I ot [N

K uolden (1¥4l), ana L 3 blackie tn America, while the trst-named
has clarmed that they are modified by adequate iver therapy.

It 15 stated that the changes 1n the small mtestine are the result

of wtestnal hurry and mterference with normal miving of mtestinal

The of s m adults follows
the samo lnes 23 that adopted for children, the chief pomts being
control of the steatorrhona by o low-fat diet, control of the carbohydrate
dyspepsia by regulation of the miake of stareh, rebef of tetany by
increasing the mtahe of calclum and of witamm D, allevation of the
pam snd rehef of bone deformities, and finally the treatment of the

anemia by mcreasing the mtake of wron, or by mving marnute or
Iiver °
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W Mamen W D AT T 4 Masebibr T W Taidam and M A

Prestll on esvery cast, suu INRILIpie JraciuLes wers Preseity mr Udee,

1 one there were five fractures, in one seven, and in another mne
Under treatment they all united.

R. Kark, A. W. Souter and J. C. Havward (1941) have made the

. . o Y ' ERA S e

suffered from recurrent ecchymoses over the backs of hands, elbows,
knees and scapular area,

Diagnosis.—Diagnons 1s made upon the indications which have
already been given, There appears to be no essential point of distme-
tion between the features descnibed by Thaysen and those so ably put
forward by T. I. Bennett, D Hunter, and J Vaughan.

Reference must be made to the condition known as * congenital

heea ' which 15 ch ized by the passage of butferDke
stools, and has been included by Garrod amongst the inborn errors, of
metabolism  Cases have been described by R. Miller and H. Perkins
(1923) and Spnggs and Leigh during recent years. It 1s not associated
with infantilism or bony changes, and therefore has no relationship to
1diopathie steatorrheea.

The differential diagnosis has to Le made from sprue and ’o't'l'{er

.. |- st ccenl Te éha fvet wlann tha fanme AUE

illustrated by a case seenl DY the dubnor

A mon of ilty-one yesrs of age was eferred from Dunfes hure with the
pro draggooens of sprue on February 25, 1937. He had never been
A B O e omes o 1915 £o 1917, Ho had been
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PANCREATOGENOUS STEATORRH(BA

Paxcrearic —The normal tic Juice contams
teypsnogen, the zymogen of iryspin (proten ferment), lpase or
steapsin (fat ferment) ; and dustase or amylopsin (starch ferment).

The constderations upon which a diagnows of pancreatic insufficency
may be based are as follows —

1 Internal secretion.—The efficiency of the mternal secretion
15 tested by means of Loews's adrenahn mydnatic reaction, which
conwists of placmg two drops of 1.1,000-adrenalin solution on the
conjuctiva, and repeatmg m 15 munutes If the pupl dilates, it
suggests a defictency of the pancreatic secretion

2 External secretion.—The most defimte results of failure of
tlns secretion are (1) steatorrhea (excesuve exeretion of fat),
9) azotorrheea, (excessive excretion of protem), and (3) mnerease of

1astase m the urne

Steatorrheea, or ** pancreatic stools,” results from a_ deficiency of
pancreatic ferments  The stools ate bulky, frothy 2nd hght-coloured,
wth an offensive  cheesy ™ odonr mamnly due to excess of fat The
chemreal alterations 1n the stools are mamly due ta the excess of fat,
which amounts to 50-80 per crnt of the total weight, and consist
mamly of neutral tat, which cannot ba absorbed ~ The reaction of the
stools 19 glkalne  Companson should e made with stools of sprue,
ecehiac disease, and 1diopathe steatorrhoea, $hich are acid and the excess
of fat 18 due to fatty acids and soaps

If the pancreatic sceretion 1= defective, the stools show a Jarge amount,
of undigested fat, represented I an abnormal percentage of neutral
fat, on the uther hand, if bile 13 deficient, the large amount of undi-
gested food 15 composed of an abnormal percentage 1 spht Tat

zotorrhea —Tho amount of protem recoverable from the stools
n pancreatic disease 19 80 to 40 per cent , whereas from normal feees 1t
13 about 5 per cent

form appears to be the result of wregular necrosia and autolyms
Pancreatee calenls are of httle practical unportance, except when
mpaction oeenrs with erther acute necrosis or selerouis of the pancreatic
tissues

Acute necrosis of the pancreas.—Tis 13 due to 1mpaction of
u gall-stone or pancreatic stone 1 the ampulla of Vater, or it tay
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Tattents can seldom be given as much lat as ns pn‘sent m normal
diet without suffer v~ frop 7 ety !

should mn all cas: o
lactate in doses «*
mjections of cah . -+
should be given n every case in which theze are chinical or radwgmphxc
s1gms of rickets, osteomalacia, or osteoporoas. It often relieves the bone
pains, but any relape of drarrhrea 15 apt to interfere with 1ts good
effects Tt 1s best given m the form of radtostol tablets (B.D. H) In

Fig. 70.- —ldlnpnlhlc s(ulon’hml : facles and tongue
(he case described in the text,

treating all the forms of anamua, 1t 1s necessary to remember the
mportance of adequate dosage. Imections of Campolon or Hepatex
should be mvenm 6 ¢ ¢ doses daily, Iron and marmite should be given
aecording to the type of an®mig present «

-~ . P IR PR IvIpv
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FAHUTED
PARTIGLES,

Ti T Teopies] spre m scole slagr, o Fig 1! —Tascreatlt,  Showing fatiy-acld
x:!hm' fat glohules and fattv-acii erystals t:\h, fat globules’ anid ondigested starch
ek

'
Hig 18 —Rullary circhowr, showing sheaves of  big 79=Fatty fmoxs of billary bstruction,
- Thoming

Targs tatty scld urystal ‘undigested mentfbre

Figs.—71-74 —Mlcroscopic appearances of the {zces In the steatorrheas.
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rurgitation of bile

! . s thus prevented,
» escape of lipase
tissues.
v ot rhess indiniduals

unally arises as a
eequel of infections such as influenza, typhoid, or mumps A hstory
of gall-stones 13 frequently obtamed. In aleohohe subjects, who are
hable to attacks of gastro-duodenitss, the inflammation may spread
to the pancreas through the panereatic ducts.

The most obvious symptom 1s progressive wasting with ntense
indigestion.  As a rule, gastro-intestinal symptoms are indefimite and
vartons. Everything from vague shght distress to severe indgestion
with nausea 15 encountered. Either diarrheea or constipation may
manifest itself  There is usually severe and agonrang epigastnie pain,
which is thought to be due to yrritation of the ccehac plexus,

Chronic pancreatitis.—Chrome pancreatitis may anse from
mflammation within the ducts and may be due to pancreatic caleult,
to gall-stones i the ampulla, or to spread to the pancress of inflam-
mation of the bile-ducts caused by gall-stones A hustory of bilary
colic and gall-stones 15 present n 50 per cent, of cases. The symptomns
are usually indefimte, and consst of recurrent attacks of pam in the
epigastriam, rigors, fever, sweats, vomiting, and diarrheea, very often
sccompanied by bulky pale stools. The symptoms may smulate
gall-stones, so that jaundice 1s a frequent accompamment. Glycosuna
and diabetic symptoms are rare .,

Stools.—The pecular pale bully motions encountered in chrome
pancreatitis are especially noticeable when the gall-bladder is involved
It 15 important to note that much of the unspht fat, to which reference
has already been made, 15 decomposed by the action of intestinal
bactema mn the lower part of the gut. Specal attention should be
directed towards the microscopical appearances (Figs. 71-74).

In carcinoma of the pancreas the pamn 1s excgphuna]ly severe,
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CHAPTER XXIII
MUCOUS COLITIS

Synonyms.—Muco-membranous _ Colis, Membranows  Cohtis,
Trntable Colon, Spastic Colihis; Mucoud Colopathy.
Definition.—The term " mucous colitis™ is & conventent one

LUU Lausu L WGV ALowIL UL g UISedsd  MUCUY 13 8 giycoproleimn, 8
normal secretion both of the stomach and of the intestine, and 13
abla to take up large guantities of water and dissolved substances
The normal mucus fulfils the functions of soitener, lubricant, and
protective, and 1ts production 1s much mcreased m infective processes
W N Boldyreff suggests that excess of mucus 1s harmful to the
digestion A F Hurst considers that the mucus 1t the etool has heen
secreted 89 a response to urrtation caused, for mstance, by the faces
which, when they collect i the pelvic colon, are often hard and dry

ZAtiology.—A great deal has been wntiten upon the genems and
trgntment af fhea pfaatsom bk wn Josewmg Fiad T a4
has P ' L ' o

T .o . — oy
8y IR s
ne v ‘e o i Vet -' r
col +* . . L] -r ‘ PRI
often employed, 1mphes that the musculo-nenral apparatus has lost
its povers of co-ordmation and cotrelation, probably the fact 1s
that this condition actually precedes the development of mucous
cohtis  The excewsive seeretion of mucus 12 ususlly associated with
spastic contraction of the colon or “ spastic colon.”

W A. Bastedo aud otbers who have wnitten about this malady agree
* that there 13 much difference of opinton about its character and no
agreement about 1ts wtiology

The following theories have been put forward « 1 That the condi-
tion 13 purely neurogeme and that the mucus produced mn the bowel 1s
a hypersecretion ; 2 That the condition 13 catarrhal, the result of

aof the mucous b of the colon; 8 That the

condit:on is in part nenrogeme and 1n part inflammatory , 4 That the
condition 15 an part, or wholly, due to hypersensitivity to the normal..
bactenial mhabitants of the intestinal canal, 5. That 1t 13 an wntestmal
Tamfestation of an allergic disease

axn
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essentia) réle of the mervous system in governing both the motor
functions of the bowel and its secretion of mucus. It 18 not easy to
determine whether abnormalities of mucus secretion and of bowel
action cause the pf , or whether and

of mucus secretion are alike the result of dJsorder elsewhere 1 the
body. F H Kruse has devoted attention to the mnervation of the
ntestimal tract w tus tenrch for an explanation of spastic colits, and
le considers that the parasympathetic nervous system, notably the
vagus, 15 the activator, while the sympathetic system withits paraverte-
bral ganglia acts as the inhibitor or depressor Auerbach’s plexus, on
the other hand, 13 chiefly concerned with the act of penstalsie, and the
sacral plexus with the muscular tonus of the bowel.

E I Spriggs, i a scholarly and penetrating analysis of mucous
eohtis, gives 1t as hus opimon that the two mam causes are neurosis and
cunstipation His experience leads to the view that an unstable
nervous system 18 & factor. The d form of the
cundition known as enterospasm 1s usually found only m those engaged
m mental work The almost constant eomplant 13 constipation, and
1n ns opinion the treatment of real or alleged constipation by irntating
apenents 18 as potent and frequent a cause of colome disorder as 13 the
constipation itselt  Ha holds, indeed, that constipation 13 less harmful
to the colon than are the rntative aperients

C Hunter (1932) conuders that the penstaltic action of the colon
18 non’r.m]rl"yL and‘antoma‘ttxcu]ly r‘egulated by umpulses from Auerbach’s

wferred from a cass reported by W A Bastedo m which the colon was
removed, get all tho symptoms of mucons colts, even tn colie and

o <ommon
! 1 + nature
: . B - Bargen,
In 50
cases, J. A, Ilyle found 17 males and 83 (emalei, the age Lmits bemng
nineteen and seventy-eight years A simular conditron s recogmzed m
infants and cluldren
The type of person who develops mucous coliis has often been

Qccupation appears to have a defite Leanng on the meidence.
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The allerqic factor——Allergy is defined as a condition of altered
R R B TR RIS Ry e Sk i i S
- fever,

of the

al and

cireular musclé nbres takes place varous authonties have xepor(ed
s i P T P P

foreign protemns  Mechanical facfors must also be taken mto con-
sileration, as the mucous membrane of the bowel is very irntable
when the bowel 1s in a sencitive state. (A. A. Bissett)

between the first onset of cohtis and such mfections of the upper
respuratory tract as mfluenza, acute catarrh, 3nd tonsiltis  The
allergc respones of sensitized tissues 1s charactenzed by wéreased
permeability of the capillartes, edema of the mucous membranes,
and spasm of unstriped museles, 1t may be hmited to the colon. It
15 pomnted ont that one of the functions of the colon 1s excretion, and
1t may be that baeterial products expose the tissues to special damage

or sensitization . .  dee fedVaa

tions. It 15 the mode ot bie o1 tue
foo‘:i, flllld_ d..nly bow_eAl ,iv?f?f itvrnf_"“uq the mmods o Lt o

.o 1 1 . o « oo B ievicous
. 7 what 1s

) i . { * upon the
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be 50 dense a3 to resemble actual mucoss, when 1t 1s often mistaken
for & membrane.

The trces may be characteristic of the different types of the disease.
Where the colon js very wntable there are scybala surrounded by
mucus, In catgnhal mucous colitis the mucus 1§ very much mereased

usually bleeding both befors and after passago of this membrane

Sometimes the muces 13 passed mtermmitently, when the stools
coma to resemble some badly-made meat Jelly or under.cooked veget-
able marrow  The amount of mucus passed per day 13 very vanable
—it ig said that as much as 1,000 c¢ may escape. In colour 1t is
grey, greyish-white, or brown. The passage of mucus 1w the stools
13 very disturbing to most patients, but this 1s dne not so much to any
associated distresany symptoms, but rather to the fact that the
palient’s attention has been directed to the presence of this abnormality.

o mromdee amd e AL b aek o

n ok Tamimgl an ma wose meinble

morphia
periods of
taking of fi
much rumk '
the patient’s attuntion fn hra stamach ae tha nanga of b abactoat
disorder " .
must be du
fusing the
Ryle n Er .
that a spastic colon 13 8 common cause of persisting and recurring pam
1 the nght ihiac fossa, and that 1t may, therefore, closely simulate
appendicitis

ere are 8lso various nervous disorders associated with this conds-
tion—nervous mental dep lack of
perastent headache, parmsthesia, syncope, and verhigo. Dead and

4 Anvmeann ~sdals ok a3 1o 0 v

nrmbat facas ama

usually be palpated and 1s tender on deep pressure, especially 1 the
left 1hac fossa. O Hly, the d End - colzns may
be felt as  hard cord

ity . .
ex
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mwes 120 1 e fndanbner ] fanal & rin bhi rennbar numbor of nadiagts

- . chive

e R
fact 1t may be said to be as common among the busy public servant
i hot countries as it is among business people (especially those of

. R P L e A S Y

canal. -
Investigation into the previous histories of genuine cases of mucous
colitis in the tropics has shown that, when a person of a certam typa of
mentality has suffered from some form of dysentery, his mind, having
become d upon the ions of his intestines, exerts an
undue influence over the bowel, and sooner or Iater mucous colibis
develops, The danger of not recognizing the true nature of such cases
can readily be appreciated, because consistent freatment for well-
established dysentery only exacerbates the bowel condition.

Definite hyperthyroidism, 2, Dental sepsis, 3.
Hyperchlorhydna, 2. Guardissis, 1.
Chrome appendacitis, 2. Syphulis (W R ++), 2.
Internal hemorrhouds, 2. Drverticulitts, 1.
Trichuns tnchiura mnfection, 1. Urticana, 1.
Ascaris infection, 1 Septic tonalltis, 1,
Gall-stones, 1.
Although the sympt: of mucous colitis resemble
- 4 € aas ihnmn oy annchpation
. .o o other
e grave
tipated
+d, and

L
the fwca) masses are of small calibre, and fHattened or b0 Lke.

eriod.
P Mucus is present in the stools in variable qusntities at different
stages of the tllness. When the patient is badly constipated, efforts
at passing & motwon may result in the ontponring of severs} ounces of
gelatinous wmucus, whueh 19 often passed in ropes or strings, and may
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Radiograph of liver, showlng gas In liver-abscess cavity after
aspiration (Dr N H Fasley's cast |

AMEBIC ABSCESS OF LIVER
PLATE XIIT
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South, Paul, and Fowler found that the experimental introduction of *
500 c.c. of air ito the colon by means of a rubber bulb and rectal tube
was followed at once by & strhing increase in tone of the pylonc end
of the stomach

In 1ts most intense form this colitis 1s accompanted by the passage
of membrane and casts of the large intestine, and is fhen by some
authorties dexagnated as membranous cohtis. Since, however, .
these cases aceumulations of muens, which closely simulate a men-
branous cast, are quite commonly extruded from time to tume, the
term muco-membranous colifis is more accurate. Buch severe cases
are by no means common, and when they do oceur are distinetly more
distressing and more difficult to treat than are cases of the ordmary
rucous colitrs.

There are few descriptions of this muco-membranous eolitis in the
liferature. 'The patients are usually young adults, the majority being
women, and are of & highly sensitive, imntrospective type. From time
to time they suffer from attacks of revere intestinal pain and colcky
spasm, accompanied by the passage of a cast of the mucous membrane

)|

of the large ntestne ; usually this is few inches in length, but
. PRI e T 0%hn aacte whith

- P A A

Trichurss "
On several occasions when 1n hospital she was agt{cked by, b?nisf‘
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Fhoto Dr Barirans Skrer

Radiograph of barfum enema In mucous colitls,
char spasm

of eolon
and sigmeid,

MUCOUS COLITIS
PeaTs X1V
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very often Lemolytie streptococer aléo, but they appear to be of no
diagnostic sigmficance.

Itrodnetion of the NSUINENT CAUSES & FEleX COBLIALLION UL LIS DUWEL
On account of this spasm, considerable difficulty may be experienced m
SO - ’ N

Ve v ' - .

and hyyodmndtmm

Tu many cases the pam experienced 13 of that degree of seventy to
be expected 1n acute inflammatory conditions of the bowe!, 1n others,
thoungh of conrse 1t may be less severe, 1t 13 none the less chrome Tt s,
therefore, hardly to be wondered at that the patient’s mind dwells with
anxety upon the significance of the symptoms. J. A Ryle has pamted
out that most of thesa patients hive in constant dread of some severe
orgame disease of the intestines

Treatment.—The treatment of mucous colitis and spastic colon 13
by no means easy It should be so planned as to mmmze the fears
the patient entertains regarding himself, and to foster & sense of
confidence 1 the abihity of his medical attendant to eure um  The
first thing to do 1s to try the effect of a psychotherapentic approach
—to convince lum that, however serious the signs and symptoms may
appear, they ato not an mdication of & severe or incurable malady.
Indeed, the mortality from muco-membranous colitis may be set
down as ml

Great care should be taken regarding che  Previous Instory oI the

ab amb aamanally tha swssmmatgrans nnda:
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that mucous cohtis should never be diagnosed from X-tsy findings
alone. (Plate XIV.)

Framinatwn of feces—The stools may consist of hard scybalons
masses conted with whitioh strings of mucus, or they may be semi-ormed
s5d golatinous owing to the fiberal admixture of mucus derived from
the bowel wafl. TWhere there has been exloliation of the mucesa, 88
w muco-membranous colitis, B east of fhe mueous membrane of the
whols tubs or of small portions of it 1s vecognizable, ¢ iz pecessary to
emphasizo that this membrane is not passed with every motion, but
only durmg the periodis exacerbaiions which oteur in this form

PR N

Fig, 75.—Appearance of mucus-secreting cefls fn e
« exndate in wucous colifis,

The author helieves that considerablo help may be obfsined from
o microscapic examination of the fwces. The celindar exudate in
20ucous tohtis conmsts mainly of mucous cells and remaing of goblet
cells, whick may be recognized amdst the glairy mucns. (Fig. 75)
Very often columnar intestinal cells are alzo visible, a9 well 29 squamous
cells detrved from the anal margm, A, F. Hurst has emphasized that
the mucas never contawps Jeneocytes or red blood-rorpuscles

Tatestiral sand was found by . Hale-White mn 10 per cent. uf hus
cases. It oocurs mternuttently, snd as much as & tablespoonful msy
bo passed m o day. Ji coosists mostiy of caleiom phosphate with
traces of otalate, and of magneswra, won an@ sghca. .

Bucteriological enltare -of the faces it distinetly misleading A
variety of sniestioal coliform orgamvms can wsuslly be isolated, and
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10 ounces of ohve o1l and used as & retention enema, has alap been
found to be of great benefit. Cod-Lver oif emulsion--in the proportion
of 1 part to 4 parts of water {as retention enema)—is agreeable and
very soothing  Faght ounces should be myected

As emphasized by Bargen, occupatnal therapy plays a great part
10 the treatment of this colitis A patwent must try to cultivate
swiable frame of mind m order to get the best out of Ius treatment,

T v RN . ae P
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the treatment of mucous colitis, so that authorities differ greatly in
their opimions on this subject The dieb should be generous, vaned,
and well-halanced free from intating mgredients such as tongh
meat and vegetable fibres  Milk m large quantities does not usually
agree  Eggs i scrambled form, m omelettes, or mn custard, with
Junket, plan and eream soups and well-cooked mulk puddmgs are
permitte

Fish and meat —Fish 18 to be recommended—boiled, steamed, ot baked,
but not fried, also chicken or game, whether roast or baked, tripe, well-

bo allowed :

Drinks —Murous cohtia patients shonld drink spaningly at meals, but plenty
of water should be drunk between them Freshly-made weak tea, or coffee
with milk, and Iight wine, are best

Food should be taken regularly  Frequent emall fueds are recommended

The treatment of mucous cohtrs 1n children —Children with acute
mucous eolitis should be given no sobd food  All nuilk should be
stopped, and glucose water or orange Juwce and water substituted.
When the destre for foud his returned, one of the dned 1miths, sach
as skimmed Cow and Gate, (laxo, or Horlick's, should be commenced.
As stooly improve, the child should be encouraged to take more solid
duet, such as junket, custard, milk puddings, ete.

Mediewnes are not of great value for cluldren Bismuth oxy-
carbonate and Kaglene in largs doses, §-1 drachm, should be given
three to four times daily, and the following 1s a very useful mixture —

R Pulv ther 2
Puly lap 2gr
2 acammon. 2gr
To bo gaven theee times dunly

Prognosis.—In the mmor forms of mucons colitis, the outlook 13
good tf the underlying canse of the milady ean be dealt with  If it
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This calls for lubricants, such &s lquid paratn (1»5 drachmsy, or
Petrolagar. Whether constipation 1s actually a fact can be established
by a barium meal.

Treatment to re-establish the funciion of the colon —For the pam of
colonic spasm, there is nothing more useful than a mixture of brom:de
and belladonna such as the following .—

R Tmct. bellad . . . 5mm
rom . . 5gr.
Aq chlorof, ad Foz

Half an ounce to be taken morning and evening.

The additton of tincture of hyoscyamus to this mixture may be of
distinet value. ‘

Stacey Wilson and others have advoeated the following mixtures .—

B Lig ferr perchlor. . .. . 15mm.
Lig bydrarg. perchlor o0 W 1Amm
Timet. hyosey.. . . . 15ma
Syr. aurant . .. . . 60mm
Aq chlorof, ad . . oz

Half an ounce with water three times daily, ten mnutes before meals

B Bism. sahcy! .. . 15gr.

Salol . . . 10gr

To be made mto & powder.

or B Busm. salicyl. . Bgr
Balol . . . . . Bgr
Calomel . . . 3gr

In tablet form. To be taken three tumes daily before
food with & small quantity of water,

For acute attacks of colonic spasm, there is nothing so efiicacious
as full doses of atropine sulphate (1/50-1/100 grain) given by injection,
and sometimes adrenalm 1:1,000 (5-10 minims) by hypodermic
mjection 13 useful .

For soothing the bowel, the author has found Iso-gel (Allen and

TocLimet fo Lmn Acnn cerme anmed en'era b bl mat ant’e momppal comfort.
times daily,
¢ (Petrolagar
sation of the
quantaties of
the secretion

of mucus by unnecessary irntating the mucosa J. G Mateer and
J 1 Baltz d sodum riemoleate, in 5-gram ent ted
“ sonemn 7 tablets, three times daily before meals, given over a long
period. The routine dose should be six tablets a day. Moderate
1mjections of & bland substance, such as warmed oltve o (5-10 ounces
injected slowly) act as a soothing agent and a muld aperient. The
routine treatment with hismuth subgallate, 5 per cent suspended m

¥
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10 ounces of olive oif and used as a retention enema, has also been
found to be of great benefit. Cod-iver o1l emulsion—~in the proportion
of 1 part to 4 parts of water (as retention enema)—14 agreeable and
very soothng  Faght ounces should be myected
As emphasized by Bargen, occupahional therapy plays a great part
in the treatment of this eolitis ‘A pahen& must tryl to cultivate a
e PR A

. -
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the treatment of mutous eolitss, so that authontwes differ greatly mn
thewr opinions on this subject The diet should be generous, vared,
and well-lalanced free from imtatmg ngredients snch as tough
meat and vegetable fibres  Milk in large quantities does not usually
agree  Eggs in scrambled form, m omelettes, or 1 custard, with
Junket, plam and cream soups and well-cooked mulk puddings are
permutted.
Fish and meat —Fish 15 to be recommended—boiled, steamed, or baked,
but not fried, also chicken or game, whether roast or baked, trupe, well

The treaiment of mucous colihs in chuldren —Children with acute
mucous colitis should be given no sobd food, All milk should be
stopped, and glucose water or orange julce and water substituted.
When the desire for foud has returned, one of the dried mitks, such
as skammed Cow and Gate, Glaxo, or Horliek's, should be commenced.
As stools improve, the chuld should be encouraged to take more sohd
diet, such as junket, custard, mlk puddings, etc

Medheimes are not of great value for children Bismuth oxy-
carbonate and Kayleno in large doses, 4-1 drachm, should be given
three to four times dwly, and ths following 15 a very useful mitture —

R Pulv the ogr
Pulv. jalap 2gr
Puly scammon agr

To be given three tunes dady
Prognosis —In the mmor forms of mucous colits, the outlook 13
good 1f the underlying cause of the malady can be dealt with. If 1t
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8 ipation, or the lated use of aperients, then the remedy
13 easy. " The neurasthenic symptoms may also be mutigated when
the patient has succeeded in regaining confidence in himself Those
cages with colospasm or pamful spashc colitis do very well after &
prolonged holiday and rehef from mental strain. It must be re-
membered both by the patient and his medical adviser that the con-
dition 18 not mhexently senous, and 13 never fatal. At its worst it
is an mcunvemance
Prognosis 1s naturally beuer when the case is taken in hand early,
and is senomly and energetically lreated The sabject of intestmal
h enses 18 a particularly
difficult pahent to deal with, But no cages &ro 50 hopeless that all
pts at further t canbed d. However tragic these
cnses may appear, they do not in any way tend to shorten hie.




. CHAPTER XXIV
IDIOPATHIC ULCERATIVE COLITIS

Synonyms.—Coltis Gravis (German), Chronw Ulcerative Colitis,
Thrombo-Ulcerative Cohtis, Uleerative Recto-Colitis, Granular
Rectitis.

Definition.~~The term * colitis gravis ” 18 1n many ways preferable
to “ ulcerative colitis ™" a9 1t embodies the maimn features of thus severe
disease  The latter 13 by no means a satisfactory designation, because
wleeration of the colon 18 not mvariably present, and, when 1t 13, 1t
usually denotes a fatal termmnation The tendency to acute inflam-
matory exacerbatsons and to penods of quescence abruptly termmated
by relapses, would entitle 1t to the designation “ non-specific wfam-
matory cohtis”  Nevertheless, the term * ulcerative colitis ™ has been
50 haliowed by long usage that 1t has attamned an nternational character
and 15 therefore retamed There remams, however, no doubt n the
rands of those who have studied the subject that, whatever 1t 13 called,
3t represents a distinct diseaso

{100 1t i therr lectures on pathological snatomy  Allchm, 1n 1885,
extlubated a typical colon at the Medical Socety of London and
1888 W Hale-White desenbed the condition well P. Lockhart.

bacilfus at the autopsy on 8 cluld m Great Ormond Street Hospital,
London, and since thén ho has found that this bacillus 13 responsible
431
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for cases of chrome eolitts m small chuldren. It 1 1ot, however, by
any means proved that these cases correspond "to cases of nlcerative
colitts m adults. Recently A. ¥'. Hurst and F. A, Knott have retarned.

workers conaider that ulcerative colitis is a direct sequel of a previous
dysentenic infection of which the. organisins and the agglutuuns they
evoked 1n the blood have disappeared. .

D Khng has consnstently| regarded uleerative colitis as beng u‘f
PR P L. LA R b e PO

" - ey . N ..
further examined the stools for the presenca of anti-dysentery bac-
teriophage, and claim that they were able to demonstrate such an
active substance in 36 per cent. Intradermal tests with dysentery
toxins gave ly the same p tage a3 did normal controls.

T. T. Mackie (1932) considers that the lesions of chronic hacillary
dysentery differ m no matenal respect from those encountered m
many cases of ulcerative colitis, and he confirmed this by isohi‘ing

find any previous dysenteric infectron. 5
Mucous colifas theory —There are many who think that ulcerative
: e ey L L N

Af 4o manca

—who have, for mstance, rectal disease. In one-half of s cases
“rectal disease had preceded the ulcerative colitis, but then, in half 1t
had not.
- ) N TN T T nes s esn 00N pegterated
hie the feces
ated from
PEr-apical Qental BLSCEssed M1 ido palwils Wik v uleerative
colitrs and has also been found 1n the tonsils of 100 ulcerative colitts
patients. T. J. Cook obtained cultures of the diplostreptococcus from



1, Acute hzemorrhagic colitis, 2, Acute ulcerative colitls of
24 hours after pros-  ascending colon, (From Hos-
tatectomy, resembling acute putal for Troprcal Diseases )
baciilary dysentery. (From

TLondon Hospital

3, Subacute ulcerative colitls 4, Chronic ulcerative colitis

of slgmoid colon, showing Wwith giross destruction of

great induration {From Hos- mucosa  {From Hosputal for
preal for Trapreal Dyseases } Tropical Diseases)

PATHOLOGY OF ULCERATIVE COLITIS
PLATE XV



~ L4
Mather Cordiner

Photo Dr G

Radiograph of large intestine (negative), demon-

strating reglonal ulcerative colitis affecting

transverse and descending colons. (Dr N
Fatrley's case )

ULCERATIVE COLITIS
PLATE XVI



from approximately 80 per cent. of patients with chrome ulcerative
colitis who were exammed at the Mayo Clinic over a period of several
years  Bebel m the spenifiarty of this organsm is strengthened by the
fact that frequently tonailectomy, removal of mfected teeth, or acute
mfections of the upper respiratory tract cause marked exacerbations

TG Paot - T4 Peaes 3T s m T I3

and preparations were made and stawed for diplococcs  Eventuslly the
diplococcus was 1solated sn blood sgar and found to ferment dextroge, lactose,
saccharose, maltose, raffinose, and saliin

These facts have Bargen and hus collaborators that chrome
ulcerative colttis 1s & disease of bacterial orgin and that the primary
exciting factor 13 thc diplostreptococeus  Their results have been
confirmed (1984) by H. H de Jung, and others

G ¥ Dack, T.E Hemz,and L E Dragsteds {1935) made a bactenologrcal
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Rodaniche ef al {1940) have repeated Paulson’s work and have concluded that
these two discases are quite scparato m therr mtiology. The confusion has
probably arisen from, the somewhat sunilar symptoms evoked in early cases of

vitamin A and the vitarun B complex are necessary for the development of a

healthy mucous membrane n the mtestme and for mamtaining resistance to

fection,
Ulcerati

y he defi stateinsofarasit nattacks
CUNCEINicd WILh The EXCTOUON 01 caliuitl, MON, 80U DISWULY  ine specist
tendency of metabolie toxins to cause colitis, as 1n urema, 1s probably due to
therr ehmination by this route,

T T. Machie and R E Pound (1935) clam to have demonstrated &

Jfactors —Tn this T. A Bargen and J. W. Kemble
(1935) specially mvestigated twenty-patients In no instance was another
member of the same famuly affected ; nor d:d the premous hustory of the
sufferer yield any postive information  The psychical clement as & pre-

also mnvolved,
Pred,

in thus disease. .

A. H Logan published a statistical study of 117 cases, which 1s the largest
series reported up to date  He behieves that the basic factor 18 some metabohe
dusturbance.

ra ST SN I Y

excretion of toxins through the mtestinal mucosa, resembling in this
' o Ter- -o ok be—-—rhagic cobibis

ed by J. A

te pathology

»atients of &

Patt According to most h luding C. Dules,
uleerative cohtis begins as an acute inflammation of the mucous
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membrane of the colon; this leads to necroms, which may be partial
or widespread, and is followed by the separation of sloughs and by
superficzal nleeration. Should the uleers heal up, ragged polypord
{ o I I L Pe A

. o o L
i o - ! - .

destraction, thero are 1slands of mucous membrane i the descending
and hac colons which appear to have escaped almost entirely  (Plate
L 24)
: o : R n

o . .

may commenee snywhere m the largs mtestine, sometimes even m
the eseoum, and the pathological picture 15 the same whatever portion
of the bowel 1s mvolved

 Thuckenmg of the bawel-nall 13 almost invanable In the acuto

Injury fo tho nerve supply of the bowel (notably m Auerbach’s

plexug) undoubtedly results from ench extensive wflammatory changes,
PRy e W erneh estensiyo wilammatory changes,
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dysentery.

S. Lups (1985), and others have called attention to s)mnka«e and
shortening of the large intestme This occurs particularly in the
descending colon, but 1n a few cases the eecum and ascendmng colon
are affected.

H. G. Rudner (1935} considers that the regions of the intestine are
affected 1n the followmg order: pelvic colon and rectum, descending
colon, cwcum and ascending colon, transverse colon and terminal
portion of the small intestine

The microscopic pathology naturally vames very much accordng to
the stage to which the morbid changes m the bowel-wall have ad-
vanced. The earhest changes appear to be caused by embol and
nfarcts m the wall of the colon accompanied by dissolution of the
mucoss 1mmediately adjacent, as noted hy L. A. Buie and A. A.
Humphrey. The earliest mcroscopre changes recognizable are s&null

et 1

15 affected m varying degrees,
The wnter has paid speer
ulcerative eolitrs, and has ta
wmtestinal tract of fatal cases, . om
vanous hospitals and institutions. He has also compared the histology
with that of a parallel semies of proven cases of baullary dysentery.
B e B P Sy

L [ ST

of
the

v
v
¢

[P
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. - S E ot U e dawend

MOSt Lrequently 0CCULY 18 DELWEEN LUY SCONU HIU LLUIW , 4110 31Ua® sisvss
common, between the third and fourth In chuldren, the prognosis 18
especially bad, but J A Bargen and J W Kemble hold that below the
age of tventy, uleerative calitis 13 yare , they had one patient under mie

i "<£,:

PrvE

Fig. 76.—Microsopic section of ulcerative colatis, showiny destruc-
tion of mucosa, with vascular engorgement and cellular reaction
in submugesa.

2 Yan . ‘0 the
group
with

As compared with the adult group more children have severe or
fulminating symptoms at the onset of the disease.
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L N ¢ 1My

dysentery. . .

§ Lups (1935}, and others have called atfention to shrinkage and
shortening of the large mtestne. This occurs particulatly m the
descending colon, but in & few cases the excum and ascending colon
are affected.

B

The microscoprc pathology naturally varies very much accordmg to
the stage to which the morbid changes m the bowel-wall have ad-
vanced. The earhest changes appear to be caused by emboh and
wnfarcts 1 the wall of the colon accompanied by dissolution of the
mucosa mnmediately adjacent, as noted by L A. Buie and A. A.
Humphrey. The earliest op changes ble are small

1t o -

KA RO AT abs bpen oF flan

P T B s PR -
In the ulcerated stage, large numbers of diplostreptococer and other
mucro-orgamsms are observed 1n the walls of the colon, and Vimtrup
has noted at the edges of the ulcers masses of leucocytes and a zone
of fibrinord mecrosis. The musenlans 13 well preserved, and the serosa
13 affected m varying degrees, bemg, as a rule, hypereme. (Fig. 76)
The writer has paid specal attention to the mistopathology of
ulcerative colitis, and has taken every opportumty to exammne the
testmal tract of fatal cases, as well as specimens obtamed from
various hospitals and He has also d the histology
with that of a parallel sertes of proven cases of baemilary dysentery.
As a result of this study he regards the istopathology of ulcerative
colitis as distinetive and differing from that of the other disease. The
following are the mamn pomts :—In uleeratrve cohitis the onus of the
. D I T A P g A

el #haq pard ant phaneog

[y | ' L
Auerbach’s plexus are specially attacked.
Buochemcal observations —R. Goiffon has studied the biochermcal
aspect of the disease, but his observations do not go far to clarify the
situation  He finds that the biochemncal picture 13 dominated by the
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three months, A certam proportion, however, after temporary
improvement, drift into the chromc form,

In the chronic form, there 1s persistent dsarrheea which varies hitle
from day to day ; there are practically no remissions, or periods during
which 2 solid mation 1s passed. The fmces are often soft and brown;
there are no sohd particles, and mucus and blood are present in a
varymg degree. Gastne symptoms are usually absent—there js ,
no nausea, vomiting, or flatulence, unless they are produced Ly an
unsuttable diet, but hrmatemesis may occur. The tongue s clean,
and the appetite remaims fair until the terminal stages. On examma-
tion, the abdomen 1s navieular, the colon tender and, on palpation, the
sigmord colon 1s found to be spastic. Some of the eases progress

In those cases in which the disease is progressing, a morbid body-
odour may be noted, to which Bargen has drawn attention Ths is
usually assoczated with a hopeless and anxtous facial expression.
Cramps of legs and arms are not uncommon.

- - B et

oo o L
being entirely unaffected

N. H. Farrley has permutted me to quote the case of a man of thirty.two,
who had suffered for aix years from mild symptoms with occasional exacerba-
tions A perfectly normal rectal canal and sigmoid was revealed by sig-
moidoscopy, and X rays after a bartum enema showed that a condition of
psendo-polyposis was confined solely to the descending colon. It 15 n cases
of this description that partial colectomy has proved successful  (Plate XVI)

© T Tawd 4md P A Ykt 11020\ hnvn dacarhod ennh o paca wth
| EIN

. . PRSI . C . .
lIill.-verlheless, however favourably the patient appears to be progress-
g, there always remams the danger of acute exacerbations which
may cause death 1 two or thres months .

A feature of regional ulcerative colitis 13 that, despite the train .Of
distressing symptoms, the tongue remains clean and the appetite fair.
There 3s usnally Ittle abdominal discomfort, apart from continnons
diarrheea, although deep pressure over the course of the large intestine
may eliett tender spots, especially m the sigmoid colon, which is asually

palpable’and spastic. -
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Yourati

Complicati Tha & of enlitis aze many
and senous, Brust and Bargen call attention io a golypord condstion
af the eolon whieh follows ulcerative colitss 3 1n & reviesy of 633 cases,
they noted the presenca of psendo-polypous i 10 per cent , but 8
Turther study of the patholomeal chasges in the colons of forty-three
patients with chirome uleerate colitis mdicated that the deselopment
of true adevomats 35 frequent Gallart Mones and Sanpuon have
recorded the following complieations  hifuse polyposs, stenous of the
rectum snd sigmond, end perforation Extracolic complications welude
arthntis, pentectal abscess, multiple fistule, uleeration of the slum,
and phlehitss

Among the 693 eases at the Mayo Clime, there were srxty-mme
with adenomatous polypoms, fifty-nine with stmotures, twenty-six
with peri-rectal abscess, exghfeen with perfaratian, thirty wuh arthntis
and filteen wath coresnomstosis  Two cases wers obsorved in whieh
carapomats developed from rectal polyp (Bargen) Independent
observers, sack as W I Wheeler, W W Soper, and K Justi (1921}
have poted the same sequence of events, R J Fuokwaw, J A Pargen
and H F Helmbolz found the wadence of carmmoma of the large
intesting was 3 2 per cent {or thesr entire gronp, but double that for
ono senes of 95 patients m whom colitss began before the wuxteenth year

Bargen has alo recorded nephroms, endocotditss, splepomegaly,
ocplar wease, bemorrhoge, metentene thrombosis, and tetsny,
muttiple comphestons frequently occurung 1n the wame patient
Thie sare suthonty has also noted cutaneous Jesions, and Ramel has
recorded a ease an which multiple tutanesus wicers ran a paraffef conrse
10 » very severe attack of eoliis, they were regarded as the outward
expresion of severo oytolytte changes m the bowelwall 1 R
Jenkebon aud € W MeClure (1910} found slon vleeration m seven
cases dunng the height of an exacerbation , all wero febrsle and toxsc.
Lowered remstanie fo mfuction plags en mportant part mn thew
mtiology  Loval sulphonamide sppheations reanited 1n rapid healing,
Uleeration of the stomach with gastne hamorhage 1 rare (Hewz)

Cormnomn —~Coramomatous changes m & colon already the seat of
chrome ulesratine eolitis ave frequent as epmpared with its oceurzence
w pertons gving oo histary of any infection Buch microscopse
studies as have been made suggest that there 13 a tranutron from the
adenomatons polypus 1o carewomo

The author has receutly had a rapidly fatal cass of ulcerativs okt in &
manr of thirty seven m whom active capanomatons changes wese taking place
1n the fundi of the glands already partully destroyed by the cobitis

Deulitr complications kava been noted by 8 B Crohn in the form of
conpuuetival and  corneal nd 3 rondibwon bl
<erophthaluna

DyBtrpo-parypasys — 4 polipord conbiten 13 a cammon suqael of
pastial ot complete bealmyg 1 chrowe cases. and kas been mat with
frequently siee st desenbed by & F Hurst, The structurs of these

g
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Very offensive liquid feces are present, mtimately mngled with the
Y ER RIS R S e L eara

L T L f -

examnation The presence of pus in the feces serves to differentiate
1t from true polyposis
Oytod: =

e of the exudate of
acufe uleerative cohtis cannot always ba distinguished with certainty
from those of baeillary dysentery. There 13 & profusion of pus-cells

PE s
Fig 77 —Cellular exudate in acue ulcerative wolitls, showlng pus and
Targe macrophage cells.

b femmptod = a1 vl Rlacd nace sgnlag ave peaeaad g

N . .

T

. o R , ot

of stiftoess  In early cases the diffusely granular mucous membrane,

and 1 later cases dissemnated mucosal protrusions, can b felt,
Introdermal tests —M. Palson (1957) has drawn attention to an
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pseudo-polyposis may develop in the colon n the absence of any marked
symptoms of evident ulcerative colitis, '

The author (1938) investipated & case in 8 young man of twenty years of
age who was admitted to hospital m a stafe of extreme emaciation and
anamis, the canso of which was found by mgmoidoscopy and radioscopic
exammation to be pronounced peeudo-polyposs. In this instance there was
a previous hustory of abdominal pamn of twelve weeks® and of dmmhees of
onie Week’s durat:on enly, .

Strictures of the colon are also not uncommon They may develop,
without any change m the symptoms, mn the course of healing of &
chrotue case, Sometimes, when a stricture oecurs i the rectam—one of
the most, frequent complications resulting from long-standing involve-
ment (Kiefer)-—1t may be recognized by sigmoidoscopy; but more usually
1t 18 seen by X-rays after a barium enema, when two or more strictares
may be revesled. (See Table ITI, p. 18.) Stnctures of the ano-rectal
regron occur 1 about 9 per cent. of cases (W. D. South and R. J.
Jackman)

Peri-rectal abscess and fistulee may develop as tha result of infection
of the anal crypts, and generally occur dunng th(‘! active stage of the
; v WO T @l AT T Tl

Perforaton of an_ ulcer has been recorded 1n § per cent. of the
Mayo Chnie cases, but the Guy’s Hospital statistics give a higher
percentage.

Multiple arthrifis, as 1n bacillary dysentery, is not infrequent. It
occurred mn 4 per cent, of the Mayo Clnic cases.  The author hag seen it
in three cases, accompanied by fever and affecting numerous joints
forperods of twe * 7= . Y YT Le 4 e -

Diagnosis.—~ ¢
tion from other « '
1 not alwayseasy ! .v, - T
tory, must be taken into consideration Psendo-polyposis has also to
be distimgmshed from polyposis  As a rule, the blood-sedimentation
rate is agh m the former and low 1n the latter.

The bacteniological mvestigations of typical stools containing blood
and mueus are negative Very often streptococei (Strept. brevis) are
numerous, and they must be regarded as a concomtant infectron;
then there 1s the diplostreptococeus of Bargen, for which special search
is necessary (se¢ D. 485). The macroscopic characters of the stool
vary from day to day and from hour to honr The frces consist to &
great extent of blood and mucus, the former usually predominating
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cohtis (see p 499), or even 1n malignant stricture.  This form 13 known
a3 regional, segmental, or migratory colitis and s more difficult
$0 recogmze than 1s the usual type {t 1s rare but undoubtedly does
occur 3 1ts full sgmficance has been emphasized by Bargen and Weber.

The writability of the affected portion of the bowel, which has been
teferred to by all wnters on this suhject, 18 responsuble for * Stierlin’s
sign "—that 13, the shadow of the contrast mass m the normal segments
of the bowel 13 much more mtense than m the diseased portion.

In the termmnal stages, stenosis of the colon becomes extreme and
there 13 f of ad {pseudo-polyposss) (Plate
XVIIL facing p 448) By the decompression rehief, or Fischer's,
method, the mtuation of these granular masses and the oceurrence of
numerous fillng defects can be determmned  After expulsion of the
enema, air 13 1ntroduced into the bowel and films are then taken These
toveal & spotted or marked appearance Somatimes the film gives the
mpression of a braided band, and the contrast mass attached to tho
inner half of the bowel may resemble trelhs werk (Lups). (Plate XVII,8)

Dagnosis by gmardoscopy, Jud ly performed,
affords a valuable means of making diagnosis certam, and 15 the only
method by which the varied changes 1n the mucosa may be systematic-
ally observed

H. F. Bayard (1933), L A. Bwe and J A Bargen, and vthers have
deawn attention to the fact that the lesions seen ab autopsy do not by

nfection.
Bayard describes the following charactensticy —
1 Glazed granular mucosa which bleeds easily when traumatized.
2 Tubular contraction and thickening of $he bowel and rectum
(Plate XIX, C)
Anroned out, or rounded appearance of the valves of Houston
T. H Monson (1935) distingwshes the following stages .—
1. Diffused hyperemia _ (Plate XIX, B)
2 (Edema throughout the involved area, associated with
%C}l\fer;)mg and friability of the mucous membrane (Plate

8 Formation of milary abscesses which discharge abundant

pus (Lups
4 The rupture of these abscesses leading o muhary ulcers
(Plato XIX, E)
Towmsits o . .
. . [N e s * P

S o
Purpuric sppeatance on the normal pale background,
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ntradermal test which he believes to be of nse in reachmé a diagnous
An antigen from the intestinal surface has been prepared whch is alhed
m some way or other to that of venereal lymphogranuloma. Some
cases give a positive reaction with the Frer antigen, but this 1s not to be
taken as an indication that uleerative colitis is of the same nature as
Iymphogranuloma. The antigen is prepared by making s Iysate from
the diseased mucosa with azochloramide in 1: 10 dilation. OF this,
0.1 e.c. 13 mjected intradermally.

Radroscopre dragnosrs —A study of the essential pathological ehange
which affects all layers of the bowel-wall will lend significance to the
radioscopic appearances, In nearly 50 per cent of cases of ulceratrve
colifis there are lessons of the large intestine extending above the
sgmord flexure, and the radioscopic rehef of the damaged mucosa
becomes more evident and gross as the inflammatory reaction is more
ntense.

In prepanng the patient for radioscopy, H. M. Weber (1930) has
arlemaand 412 wmmnpnthen £ AT Py S e 2

A barium enema should be gven, s thin emulsion of barum being
nsed at body temperature As it enters the bowel, attentron should
be directed to the rectum, for the disease may be confined to this
portion only. In early cases no marhed radiographic changes may be
observed, the only sign may be extreme hyper-imtability, the enema
not bemng retamned long enough to permut fillng of the colon. The
ampulle of the rectum 13 narrowed and shows a senes of coarse and
linear stnations and, as the disease progresses, the characteristic
thickemmng, contraction, and shortenng takes place In advanced
cases the colon fills very rapidly and the 1leo-czecal valveis soon reached
and sometimes fill: The colon 1tself 15 narrowed m cahbre, and 1ts
length 18 reduced (EL M. Weber). The course becomes strarght, and the
angles at the flexures are converted to right angles. From a soft,
pliable, thin-walled tube, 1t becomes an flexble, stiff, and straight
(hannol, mymo g metura nat.caan m any other disease of the colon
O Vel L . - -
| e PN A

! [ [
L ' . .
st P B o PN
are ragged , and when the ulceratrons are very d‘eep;“glényv ’35].19',,1'\1‘9
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448 DYSENTERIC DISORDERS

S Lups has emphasized the large amount of pus which, out of all
proportion to ther size, may exude from miliary abscesses. It isa
fact that the amount of pus which wells forth from the uleerated
surface is often so large that jt gives the impression that a large pen-
colonic abscess is mtuated in the neighbourhood of the sigmoid and 1
dlscbnrging i'ts contents into the lumen of the bowel.

e a FT . e

that dilatation of the rectum becomes pamful.

concluding the section 1t should be noted that there are some
anthorities, notably H. L. Tidy, who deprecate the routme use of
sigmoidoscopy and radiology s
to which they may give nse.
easily made on chmeal grour
any other method.

Differential di —The ial diagnosis has to be made from
all other dysenteric diseases in which blood and mucus is abundant
1 the stools. The difficalty arises chiefly with bacillary dysentery
of the subacute or chronic form. The mam points are sef outm
Table XV, p. 449.

TREATMENT

— PR PR L R

few will disagree

In the mam, those who have been espectally acttve 1 the treatment
of chronic ulcerative cohitis can be divided mnto three groups . 1, those
who belove that the condition is an infective process and advocate
1ts treatment as a chronic, sovers, and debihtating infection ; 2, those
who believe that 1t 19 metabolic 1n ongin and who search for some
underlying deficiency , and 8, those who believe * colitis gravis” to
be a surgical problem

The old saying that “ affections of organs above the diaphragm
tend to optimism, and those below to pessimism ™ was never better
exemphfied than 1n ulcerative cohtis

Serum and vaccine treatment,—Since 1928 Bargen has been the
protagonist of treatment based npon the consideration that ulcerative colitis
18 an mfectious disease of the large mtestine, and he has, app.;!re'ntly, had
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PLATE XIX

SIGMOIDOSCOPIC APPEARANCES

Acute Ulcerative Colitis.—Showing plum coloured, eanly traomatied
mucoss in the recond stage,

‘Tuberculous Ulceration of Rectum.—Case 1t which tubercle baall were
found in material obtained through the mgmoidoscope. The patient was
suffering from chronie diaethaea with blnod and mucas 1 the stools.

Acute Ulcerntive Colitis.—Furst stage  Usually called hemorthagic oohts.
Ulcerative Colltis,—Superficial ulceration in the third, or ulcerative, stage.
Mucous Colitis, showing the pale colour of the mucoss and the masses
of adherent mucus.

Acute Ulcerative Colitls,—Early stage, showing granular mucoss, with
puralent exudate covenng the surfsce  Note the lack of normal folding of
the mucosa,
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F. Smek wnites that m cohhs gravis the benefimal effects of blood-
transfusion wers ﬁm noted by anhwnhky and H. Strauss, and that
fhog farm of tharany haa hean arndaend B e B

AN | '

. [ .
cunsequent Teaction was most severe,

The wnter considers multiple Lluod-transfusions to be a valuahle
therapentic measure. He has had some good examples of 1ts benefietal
effects 1n s practice (summanzed on p, 463) H L Tidy, who has
adopted a sceptical athitnde regardwng medicinal measures W thiy

. H RIS

emulston of B colt) gven intravefiously A strons systemic fenction i
followed by fas ourable results
PR [

but when adminsstered 1 rectal retention enemata (7-10 gm 1w 7 oz
of vater, suspended with muetlage or gum acacta) 1t has yielded to the
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recently been favourably reported upon m Amenca, appears to esert some
action in controling hemorrhage The author has noted inprovement recently
1n advanced cases, but the preparation 18 not by any means agreeable to
take and has  depressing effect In one particularly successful case 2
tablespoonfuls were taken twice daily for 24 days, with the result that the blood
and mucus, especially the latter, disappeared and the motions became formed
The general condition 1mproved enormously The metallic taste can ba
: Er . aoa AR i

Bismuth \! S)

& on
account of its soothing properties and its hemostatic action, has been
employed by many workers as an msufilation or jection mta the
bowel. It 1s first mentioned, 1n 1909, by Hawlans, who used 1t m the

the diseased mucosa and acts both s 8 protective and as a soothig

gent.
For granular rectitis Lockhart-Mummery has apphed mtrc acd to

PR PR D N JU )

(v A0 G U st 2 14 Gt 1L ESUILI TOILISSIONS
lasting as long as two years  The best results were seen i thoso cases
with shortest’ previous lustories This treatment 18 combumed with
Tso-gel (Allen & Hanbury) by the mouth Retention enemata are not
commenced 4l the diarthera has been checked mith oprom. D Smath
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at.), but. ence 1934 has !‘wen treating cases of colitia gravis with ascorbic acid,

j of i are of le value m

should, o course, bo carefully » atched,
__Caleyum and parathyroid —B_Haskell and A Conterow consuder that the
s z i Fron veabla




3n the after trestment rehance should be placed chefly on haohn and ebar.
coal, a3 & method of relleving symptoms

Insufflation of the rectum has been employed, using powders suck
as the follawing Dermato! (bismuth subgallate) fifty parts and
tanme sexd and sodum chlorde five parts each, or taleum ten parts
with dermatol or xeroform five paris each  Bismuth submtrate
and tnbasie calemm phosphate, 1-2 drachms, and kaohn, 1 ounce,
three times dally, are recommended by Bargen In cases with
achlorhydna, diluted hydrochloric acid 18 used, and when the digease
15 mssociated with profound anzria, ron in large doses, such as ferram
redactum, 8-6 grammes daily (Schotmuller), may be employed For
tenesmus, suppositories contamnng the followmg ingredients are
recommende

Ext bollad 02 gm
Dilaudid 0003 ,,

Ql, cacao 2 -

Bals peruv 015,

Ext hamam 003 ,,

Cale chlond 005

D € Hare has recorded i with hiver

combuned with masstve doses of sron

General summary of effects of medicinal {reatment —Amid the welter
of therapeatics which have been applied and have already been
described, some attempt must be made to lay down certam mam
lmes of trentment In the author’s expersence, blood-transfusion
13 of first importance m building up the patient's resistance and n
combating both the mechamical 1% of blood and the toxemia. Agam
and agam, 1t has proved tho means of saving the patient's hie (see
P 463) The best results are undoubtedly observed 1n those cases in
which anenua 19 & promunent factor

The following aro the medicmal measures which have been found
useful 1 practice at the Hospital for Tropical Diseases

To check drarrhea —Kaohn 1 some form or other = probably the
Lest_form 13 Koylene oil, which contains liqmd paraffin and kaokn ;
Kaldrox (one drachni threc times a day) 1s also o good preparation

When pain 13 o promuwent feature, opram combined with chalk 1n
the following muxture affords reliet —

R Tinet opu B 5mmn
N 0! nen

. 3 mun
Mgt cret  ad

Half an ounce to be given foue hourly
or
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amount tull the maximum of etght ounces 15 reached. Tho inections
aro gven daily.  The colon is cleansed with & pint of warm water, and
this is followed, after an hour, Liy a retention enema of three fo five
ounces of kaohn and aluminjum hydroxide in 90-150 ce. of warm
distilled water

B. B Crohn and B D Rasenal reeommend retention enemata of
neutral acriflavine m strength of 1. 4,000 normal saline as a daly
routine, but they add that when 1t appears to give more rmtation than
relief 1t should be discarded  Lups has tried enemata of 2-per-cent.
borie acid solution, potassium permanganate, ichthyol, bismath carbon-
ate (§-1 per cent ) silver mtrate, protargol, and camomle and tanme
aeid 1.100  In eases of persictent bleeding from the rectum, as in the
locahzed stage of granalar rectitts, taume acid suppositories (three
grams acid) have been found, i the author’s practice, to be most
useful

Fitamin A —Rachet and Dusson consider the appleation of carotene an
eflicacious treatment It 19 iven in duoxygenated olive ol (Byla), with a few
drops of laudanum, 1n 2-3 c e doses apphed durect to the ulcerated sarface
after a cleansing enema

Antivirus treatment —Antivirus (Besredka) 1s  filtrate of a medium m which
streptococc: and staphylococc: have been grown for a long time  E- J. Oesterln,
A Y Johnson, Kinses, and T Willett have employed the substance 12 8

Lo e e Y R Tl L ann it thin

s1x normal persons, then transplanted them into broth with glucose, and
myected the cultures as an enema tvice dady into the bowel of sit patients,
who were greatly benefited

Addional intrarectal measwes —H |, Tidy has on several occosons

a week.
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Torer 1o P e e e e
. . e . [ . A} .
each week on alternate days °

Tn the after-treatroent rehsnce should be placed chefly on kachn and char-
coal, 83 @ method of reheving aymptoms

Insufflation of the yectum has been employed, usmg powders such
as the followng. Dermatol (bsmuth subgallate) fitly parts and
tanme acid and sodwum chlonde five parts each, or taleum ten parts
with dermatol or xeroform five parts each  Bismuth submtrate
and tribasie calerum phosphate, 1-2 drachms, and kaoln, 1 ounce,
thre times daly, ars recommended by Bargen In cases with

recommended .—
Ext bellad 08
Dilsucd 0003
Ol cacao 2 .
Bals poruy 015,
Ext hamam. 003
Cate. chlond 003

D C Hare has recorded successtul treatment with lver myections
combimed with mmassive doses of 1ron
eneral summary of effects of medicunal treatment —Amid the welter

of therapeutios Which have been spphed and have already been
deseribed, somo attempt must Le made to lny down certun mam
lines of treatment. In the suthor's experence, blood-transfusion
13 of first mmportance m building up the patient's 1esistance and 1
combating both the mecharucal loss of blood and the toxemi. Agam
and agam, 1t has proved the means of saving the patient's Ll (see
p 463) The best results are undoubtedly ahserved 1n those cases n
which angimia 18 & promunent factor

The following are the medicinal measures which have been found
useful 1 practice at the Hospital for Tropieal Diseases

To check diarrhers —Kaolin in some form or other probably the
best form 13 Kayleno otl, which contamns hquid parafin and keohn ,
Kaldrox (one drathm three times u day) 1s also & good preparation

When pas 15 & promnent feature, opiam combmed with chalk 10
the following maxture affords relief —

R Tinct opn . 5 min
Ol nein 3 min
Mist cret.  ad o

Half an ounce 0 be given four hourly
or
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amount till the maximum of eight ounces 13 reached. The myections
are given daily. The colon is clennsed with a pint of warm water, and
this 13 followed, after an hour, by a retention enema of three to five -
ounces of kaohn and alumumum hydroxide m 904150 ce of warm
distilled water

B B (rohn and B D. Rusenah recommend refention enemata of
neutral acniflavine n strength of 1:4,000 normal saline as a daly
routine, but they add that when it appears to give more irntatton than
relief 1t should be discarded  Lups has tried enemata of 2-per-cent.
boric aeid sol oo

locahzed sta, o .
gramns acid) have been found, i the author’s practice, to be most
useful

Fitamin .1 —Rachet and Russon consider the appleation of carotene an
efficacious treatment It 19 given in disoxygenated ohive ol (Byla), with a fow
drops of laudanum, in 2-3 ¢ ¢ doses apphed direct to the ulcerated surface
after a cleansing enema

Anlivarus treatment — Antivirus (Bearedha) 19 a filtrate of s medwm in wh:ch

tment —Antivteus (B e A
.

&1¢ normal persons, then transplanted them imnto broth with glucose, and
njected the cultures as an enema twice daily 1nto the bowel of six patients,
Jeeet2 o

Hours, and rot more than four a week These enemata should be continued
until the number of stools has been reduced to five or six a day-

In the second stage, when the writation m the colon has been reduced, smple
colonie washes consisting of 1,200 ¢ ¢ of normal saline are employed  These
are run 10 from a glass fannel not more than one foot sbove the level of the
rectum, and ehould take at least twenty minutes to admumster. The injection
of them should never be hurried  Three of four of theso washes should be given

a week.
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Sedatives —

Chloretone, 10 grains

Tinct, opn , 10 mmms

Pulv. 1pecac co, 10 gramns

The appheation of bismuth subgallate 1a olive oil, especially m

chronic cases, has already been dealt with

Pavcho-am=d phvefo-therapy —The —avehelamagl aanaste o nloen

. ' .o N
Dietetic measures.—Jt has lately come to be reahzed that starva-
tion diets have no place n the routine treatment of ulcerative colitis,
The colon normally functions as a storehouse for substances which are
later expelled . the best foods are those which are well absorbed by the
small ntestine  Some authorities commence treatment of the acute
stage by withholdmg slt food {or two daye  Renlun, Bargen, and Bue
consider that, m a diet for chrome ulcerative colitis, the mam require-
ments are that 1t shall be nourishmg and of low resdue—furmshing
from 2,000 to 8,000 <alones—and shall be given 1 as attractive a
manner as possible Mk, 1t 18 generally held, 18 not well tolerated
mn the acute stages, but can be added later when absorption 18 better
established
The bland diel consists of  Cereals, two shices of lean bacon, one
P R R TR A N T N LR
" . ’
' ‘ " N [ )
. \ . .

seven to twenty medinm-sized apples ate needed per day They
should b peeled and cored, and then chopped wp so small as to go
brown Three to ten ounces of this purée ate given at each of four
meals m the day for two dags, durng which time no other food at
all 15 taken, exeept weah tea 1f the patient s thirst

Gradual transition back to normal diet 1 effected by the followmng
scheme

Breakfast —Tes, ot cocon made with water, rusks, stale bread, small amount

of butter
idday —Meat broth free of fat, lean meat or ham,
ananas, rusks, stale bread, cheese
Tea —Ten, rushs, small amount of butter,
Everang —Same as mdday

, purée of potatoes,
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B Pulv.ipecac. co. . N . . . .- 10
Salol, . o0l T
Sod brearb. . . . - . . . 20gn
Bism. subnitras. . . . . . 25gr

In powder form. .

To allenate spesm and tenesmus the Iollowmg prescnptions have been
found useful -—

L. B Timct. bellad .« « . . . 6mm
8od. brom. . . . . Bgr
Ebr takadistasesed. . . ., . . ldm
Mist. mag. hydrox . B . . ldm
Ag. menth. pip,  ad. . L 3oz
Half an ounce to be ngen fonr hourly.
2B Blsm salicyl . .. . 15gn
lol . . . 5gr
In powder form, thee tmes a day.
3 B Pulvapecac.eo. . . . . . . 10gn
Salol, . - . . . . 10 gr.
Sod. bicarb. LoD 20 gr.
Bism. submitras, . . . . g
In powder form, three times a day.
40z

4 Stachond opumenems . . . .

To rehere colicky pains and as an antispasmodic, Rivanol retention
enemata, 4 ounces to be retaned one to two hours, are useful.
Rivanol {2-ethoxy-6 9 diammo-acridime-lactate) 1s given 1n a strength
of Iroml 2,000 tol 500 It 1 credxted wnth a geueral antiseptic

phy Tt s

actio
mcompatxble with acids and with normal va]me.
To reliere flatulence —
Medicinal charcoal (Bragg).
Charkaolin (Allen & Hanbury)
Pepamn, busmuth and charcoal tablets (Boots)
To check antestinal bleeding —
Tanme acid retention enemats {10 ounces, contaming 5 per cent
tannie acd).
Tanme acid suppositories (tannic zeid, 3 gramns)
For ancemia —
Blood transfusion,
Large doses of ron  ferr et ammon. ¢zt , 30 gramns three times daily
Eatan (s mvscle and beef extract made by Fassett and Johnson) ,
one teaspoonful mn half & tumberful of water four times daily.

General shmulanto—
Intravenous injections of glucose, 6 per cent, m normal salme 10

Intravenous wjections of calawm gluconate (Sandoz) 8 ownces.
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means of continuons dranage

rectum
The operation 13 performed as follows
e gremnon B PO I A T, -
R . , .
B P .
1 1 . .
Lur mesentery

5 None of the sppendix 1s removed, but & rubber appendicostomy catheter
19 1nserted 1nto 1ts lumen, passed inta the caceum, and beld tn position with a
catgut suture

@ After seven days the unwanted portion of the appendix 1a excised
An appendicostomy must not be performed 1f the appendix 15 fibrosed or
very short

e nonfarmad an Tlnma s Tl aanamt o

BRI

Irngation should be performed twice daily, the best solution for
this purpose beng normal saline, under about 13 foot of pressure
4 veng normal saine, under abo d i

m whach all other emedial measures have failed to afford relief Tho
results are often brlhant, and 1t 15 unreasonable fo assmmo that 1t 13 not,
Justifiable 1n any roumstance

A Donati considers that ileostomy, emcostomy, and colostomy of
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One of these meals 13 substituted each day for one of the apple meals
until the patient is no longer having any apples, and then a slow return
to normal diet 13 made.

A preserved apple powder 13 sold under the name of Aplona.* This
contamns an astringent prineiple and js always ready for use. It 1s
said to exert a specific action on the mucous membrane

Salt deficrency sn ulcerative coliis—Salt deficteney 1s commeon
ulcerative colitss, as it 1s i Addison's disease, pyloric stenosis, exces-
sive swesting, drartheea, and vomiting  C. § Weleh, M Adams, and
T C. Walefield of the Mayo Clinic have shown that 1n ulcerative cohtis
the deficzency 13 due to the response of the body to a forced and cou-
tinuous loss of protemn matental.  In thus condition the Llood-ures tends
to be low, pomting to a small katabolism of anuno-acids, and mdicating
that all the available ammo-acids are bemng utihized for the synthess
of the protemn which 15 being lost. The urea-mtrogen consequently
forms much less than the normal 70-80 per cent. of the total mtrogen
leaving the body.

Hence, 1t 15 well to pownt out, a diet hiberal in protems is neeessary
1 ulcerative eolitis.

The foll

ALK of fagh-profein digt for ulcerative colitis :

Furst Stage.
Brealfast — oz. fish, 1 egg and 1 egg-white, 3 oz slammed mulk, bread,
butter, tea, sugar,
11 am~5 oz. skimmed milk, 1 egg
2Midday —5 oz lean meat, 6 oz shummed milk, 1 egg-white, potatoes,

. sudding-

Second Stage
Breakfast —b oz. fish, 1 egg and 2 egg-whites, 3 oz, mulk, bread, butter,
sugar, marmalade, orange.
Mrdday —4 oz lean meat, & oz mulk, 2 egg-whites, potatoes, orange.
s 3 2i2 Dae il hiead hmttar tam, sugar
. te, potatoes, bread, buter, froit,
1 egg,

Surelcal MEASURES —VWhen medical measures have failed—and
this oceurs, 1t must be confessed, i a farr proportion of cases—or
when complications ensue, as they so commonly do, then surgical
drainage must be employed. The nature of ths drainage varies

ough
nuch
pany

and

* Coates & Cooper, 91 Clerkenwell Road, EG 1,
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cases of tlus sevenity the greater portion of the large intestine 19 1avolved,
80 that eventually 1leostomy becomes necessary

Prognosis.—It 1 dufficult to predict, with any degren ofaccuracy,
o . . PR E i

Mortality rote —In & discussion held at the Royal Society of Medicine
11909, it was recorded that, out of 288 cases coltected from the records
of seven London Hospitals, 50 per cent had dwed  In 1923, Bellng-
ham Smuth reported that twenty-four out of s forty-s1x hospital
cascs had died (52 per eent) Recent stabstics ara rather better
Accordmng to L § Kilbrick and R H Miller, who record a sertes of
149 eases, the mortality rate 1 18 per cent In twenty (74 per cent )
deaths followed some operative procedure , deaths also oceurred from
pentonitis, widespread sepss, and local disease, such as pneumoma
T I, Hardy and E Bulmer record thirty-one deaths i a sertes of 104
cases, peventeen 1 male ond Sourteen 1 Semale patients, and they

anuria, one  Perforation of the colon constituted one of the commonest
forms of death; 1n two cases more than one perforation was present
Terforation of the ulcer may actually occur without causing general
peritonitis

TThe expectation of lifo appents to be farly good 1n private mstitutions,
as E I Sprgas's (1981) statisties at Ruthin Castlo show a mortahty
rate of only about 12 per cent

A T Hurst, at New Lodge Clinie, 1921-84, has treated sorae forty
patients with very favourablo results, the mortalty rate 1 this series
1 . nE e v,

. K
. » L .

.- . . LI
o life of normal nctivity  There 15 always a very great tendency to
recurrence  Relapses are apt to bo brought on by superympased
wfections, espeewaly tousihtss, and by fatigme or mental stram
Hurst bis pomted ovt that m younger patients the colon, when
exammned nfter ging an opaque enema, may show an abnormal
sppearance, and yet the paticnt may not Bave suffered from darhes
for years
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the ascending colon may any of them be mdicated, according fo the
pature of the esse. Partial eolectomy can be performed; but tofal

)| 1y 18 absolutely contra-indicated.

{leastorny —1, § Kalbrick and R. H. Miller, in recording twenty-nine
recent cases, covering a perod of ten years, in which ileostomy had
been performed, recommend this as the only operative measure which
should be seriously considered  Of these twenty-nine cases, ten have
required a further operatton of total or subtotal coloctomy. The
indications for eolectomy are sard to be polyposss, recurrent attacks of
fever, malarse, and continued anemia  Both operations—ileostomy
and colectomy—should be preceded and followed by blood transfusions

Bargen, Brown, and Ranlin have reported eighty-two cases, ranging
m age from seven to sixty-one years, m which ileostomy has Leen
performed  The most benefial type is the one-barrel seostomy
They consider the results of this operation to be satisfactory, especially
when performed to relieve the chronic complieations of the disease,
bat they recommend that it should not be performed in uncomph-
ested cases, unless other forms of treatment have been thoroughly
tned  From therr extenstve expenence, they do not consider that any

cases of col {or diffuse pseudo-polyposts and other complication:
of chronie ulcerative colitis. In four, the colon was removed down to
the recto-sigmordal Junction, and in the other, total colectomy was
performed. Rectal polyp: were treated by vigorous fulguration

H, W Cave and W. F Nickel (1910) have reported upon 80
tleostomies with 7 deaths (mortality rate 238 per cent ) This rate s as
Iigh ag 45 per cent. m emergency 1leostomy. This operation should rot
1n 1tself be regarded as a curative process, they hold, but as the first step
n the complete removal of colon and rectum

ToD R 1T I e FEOAW 3

LU

r He ders that asephic techmque s extremely -
portant, as 1 Jong-standing cases of ulcerative cobtis there 1s a great
mflux of pathogenic bacterra mto the eolun and terminal rleum.

R B. Cattell considers that transierse ileostomy 1s the operation of
chawe and is of great value 1n chrome cases. W, Werssenborn (1939)
has reported the successful removal of the colon from czcom to agus
The patient, a man of 18, d with a permanent al . opening

In cases of extensive perirectal abscesses or rectal stretores,
(olostomy may be required for temporary dramnage, but usually in
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to havo only three-fifths as many relapses as the patient of under
trenty

UNCs L6 Qisedse L8 ILAUG ILs dppPedranee, Ui MULOUS Demibisne
and ndeed all the Layers of the bowel-wall are permanently sltered,
and 1n the Liealing process swellings, polypr, and strictures muy form
Even when such strictures mterfere with the passage of the normal
f2cal contents, no special tendency to relapse appears to be induced

may only result m bringing about a severs relapse

Accorduy to the studies made by E D Murray, psychologieal and
hysterical stresses appear also to be predisposing factors dunng the
thrd and fourth ducades of hfe.

Summary of the author's series of forty cases of wlcerative colatts (1920-37)
This resumsé gives, n sucamet form, some of the facts to which reference
has been made 1n the text
Rex  males, ten, females, thirty Average age twenty to thirty right,
eldest fifty Deaths i hospital  two (5 per cent ) Remdence abroad  mune
only, n India, Ceylon, Austraha, and South Africa ARl chmucal degrees of
seventy were noted

P .

but 1t appeared to be entirely beneficial. as the duease, which had
lsted for four years, ceased, and she retumed to Burma m good
health  (Chart 14)

X raye after banum encma, fistule opened mnto the vagina, but
healed without surgical mterference  She recovered on each occasion
after repeated blood transfusions, and s now (1937) well, with no
anemia, or any exteroal aymptoms

e
Appendicectomy, one case, w1 which pathulogeal appendix was

demostrated and removed with considerable benct to th paient.
Valvular ceecostomy, one entical case, 11 & woman of thirty-four, who
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Hurst has mven the following tablo from his own statisties a¢ well
as those of E. Spriggs. .

Wellorearryingon . . 66 (77.6 t

Notwell . . ] 836 per e ;
m X . z (24
Dead X .8 (94 . )

Of the 66 recovenies, 38 had no relapses, and 28 had relapses
from which they recovered

Duration of the disease.—T. L Hardy and E. Bulmer, in therr series
of cases from the General Hospital, Birmingham, found that the
case of shortest duration—a fatal case—lasted six weeks, and, at the
other extreme, there was a patient suffering from the imntermttent
type of the disease who succumbed eventually after thirty-six years

According to these authors, the most unfavourable type of case is
the one showing an aeute onset, snd the most favoprable the one
claracterized by mtermittent attacks with complete freedom in the
mteryals

Relapses —Banks and Bargen (1934) diseourage an unduly optumstie
state of mind when the treatment appears to have been successful
at the termmation of the attack The Joy of the patient will not be
shared by the wise physictan, who, basing his knowledge upon the
fundamental pathological changes m thrs disease, will reahze that the
conditien may recur

The histories of 232 consecutive cases of chrome ulcerative colitis
m the Mayo Clme have been analysed; 209 patients had recened
medicinal treatment and twenty-three had been previously subjected
to some form of short-circurting operation  In 140 patients no less than
276 recurrences of colitis were noted  Infectrons of the upper part of
the respiratory tract were held directly responsible for the great majority,
but an appreciable number (12 per cent ) were associated witl conditions
which traumatized or mereased the imitablity of the gastro-inteatinal
tract

aganst dipl was carried out as & routwe m the
treatment, and this appeared to be an infrequent cause of the reactivation of &
qmescent colitis In 33 per cent of patients this occurred before the fourth

njection of vaceme , usually it followed the first
after abd; 1 were rare, but four were secondaTy

The seasonal merdence of relapses has also been noted ; there is &
defiute tendency for the relapse rate to be lowest 1n the summer

The tendency to relapse was found to decrease with age, s0

months od

that n the same peniod of time the patient over forty may be expect
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descending colons had taken place, the general condition of the patient
once more tmproved, and blood regeneration quickly ook place In
October, 1935, he weighed 12 8t 4 Ib, and was comfortably fitted
with o colotomy belt No excorntion of the skan was noted In

Fig 78 ~ Very acute iase of ulerative  Fig, 79.—Appearance of the same
colitis  Appearance of patient three patient before aperative freatment,
months atier Heostomy

Februars, 1918, he was re admutted with intestmal hxmorrhage,

proceeding from preudo polyps which bad formed 1 the sizmoid colon,
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had suffered for seven years, she nas 3} months in hospital, and was
lavaged daily with sit pints of ealine through czcostomy opening
Great clineal improvement , discharged with enlotomy belt

kil ' ' ’ :
dy

Aprid, 1933
Dea | 30 115 D8 Te7 128 [19 (201 27 [ 72123 |24 [ 25 {26127 125 ]2 3.71:2}3

Chart 14.—Pyrexial bout during convslescence from wlcerative coltis,  The patient
remained subsequently fre¢ from symptoms for three years. (Sec fext.)

S - A¢ eAY e nelaf Ualvalar

;

. '
the patient became entical

It had not been realized at this time how rapidly stenosis of the

[ 1 D feamen.

: . . . ot
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was found that an advanced degree of stenoss of the transverse sud
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Stomatis 1 the earhest symptom of excessive therapeutic use or
of chrome posomng It oceurs aq reaculy when mercury 15 used by
anunetion or myection as when i 13 taken by the mouth  Fetar,
o metallic taste, soreness of the gume, and salvation (ptyalism), ere
Ms gecompamiments  1f the mereunc dosage 15 pushed further, the
gums blacken and, later agamn, the tonyue swells and ulcerates  Ina
chrome case of sovers powsonng all the teeth may be lost and necrosis
of the jaw may ensue

The mechanism of stomatitis and colitis 19 thought to be conneoted
with the precipitation of mercunc sulphide which takes place m the
capillary endothelurs 1 the month and colon, the sulphide bemg
formed by the mteraction of putrelying matenal with the circalatng
tonized mereury It 13 toxic to the cells with which 1t 13 1n contact, and
the mjured nicrotie hissue furmshes a starting-pownt for ulcerative

especally B fusiformus and Spirocheela dentum and,
1n the large wntestine, Bacillus coh

The symptoms of mercunal colitis nay greatly resemble those uf
ulcerative eolitis, there 15 the same passage of blood-stawed muco-pus,
together with pam and tenesmus At other tunes the symptoms are
thase of o chrome and uncontrollable diarrheea *

Tn urologeal literature specific wstances are o be found n which
symptoms of acute ulcerative eolitis have superened upon some simple
urological operation such as cystoscopy A scries of such cases have
Leen reported in recent years A L d'Abreuand A C Lysaght (1936)
recorded three The onset, was as sudden as 1 was unexpected, for the
subjeets wero healtly men without any suspicion of renal nflammation
Tywo were fatal and the colon showed an extraordmary degree of recent
hypertrophue ulceratu o coliis, the macous membrane smelling strongly
ofammonia  In o second paper in 1936 thesa same authors put fornard
the 1den that undue susceptibihty to mereury might possibly be the
deternuning cause, as the struments used at cystoseopy had been

. ' .o
. ' .o " .
agent  In two, dagnoms of mereunal poisoning was armived at dunng
hife and proof was obtamed of the presence of this metal 1n the organs
post mortem

Acute wmerenry poisomng after eystoscopy might possibly be due to”
mistaken use of & tou-contentrated solution, abnormal cirenmstances
leading to exeesuve absorption, or 1dosynerasy © When the morbid
changes 10 the bladder are unusmally severe this may aid alsorption
There 13 now no doubt that oxyeyanide of mereury 11 examinations of
the urmnary teact 13 highly dangerous °

* In lead porsoning the must promunent symptoms are “lead cobe,” & paroxysis] pam
easod by pressure, toselber milh ol uria an] obstinate constipation. " [n Arvenseal pomon:
1ng there is vonuting st and then acule duarrliea pesembling cholera

80



CHAPTER XXV

MERCURIAL COLITIS, UREMIC COLITIS AND OTHER
FORMS OF TOXIC COLITIS, INCLUDING THYROTOXICOSIS

MERCURIAL COLITIS
MERCURIAL possoming In 1ts clinical mamfestations may be divided
mto three stages: (a) the acule, which generally takes place m
sureidal cases from an overdose of mercune chloride ; (8) the subacute,
usually oceurnng {mm therapeutic overdosage, for example, during

mercury vapour makes efficient protection difficult.

he diate effects of 1p ing are due to coagulation,
irnitation and superficial corrosion to which the mueous membranes
ore susceptible R
tion, burming 2
mouth and pt | e
mvolved, and within three days the urme becomes seanty, with albumin
and easts.  Anuria becomes established and death may ensue within
one weel.

Pathology.—The pi¢ and pi of
the mucous membrane of the large intestime resemble those of severe
ulceratave colitis  There 1s | hag and lat
necrosis leading to ulceration The kidneys exhibit the appearance of
acute nephritis, often with caleification of the epithelinm of the con-
volated tubules

This pathology is mteresting m so far as 1t has a bearmg on the

working on

by the colon,

of mercuty

. .. evaration Of

h S AP coL.d
. e e

within three mnutes, bul SHOUKL LIS DE UEIAYEU 10l Mru swss oy
toxte phenomena set m  Other solubla mercuric salfs, tho chlonde,
jodude, and cyamde, have approximately the same towicity, though the
towieity of orgame compounds with firmly bound mercury is relatively

low,
466
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v 1l +d Aanalyad i aahinan tha favm of o rastal

A PR
. ' . LR -
' ot .

m the mtestmnﬂ urgent tenesmus, diarrheea, sometimes dyeemem
m_character

Used as a 5 per cent solution mn warm normal saline, apart from
techneal difficulties, more success bas been obtamed but Arnd des-
enbes diarrheea i hus cases

Ether 1n a1l {olve or carron) seems, however, to be freo from the
objection of causing tmtation of the bowel and Gwathmey, using a
75 per cent solution, claims to have bad no trouble Hatcher advocates
a 50 per cent solution as the maxumum strength on accaunt of the
fear of colits but, from expenience of some hundreds of cases, Mennell
reports that no trouble need be anticipated 1 the rectum from the use
of 8 60 per cent solation of ether m olve ol The ensung anesthesia
bas, howaver, to be supplemented

Paraldehyde mven per rectum 15 extensively used as a prelimmnary
narcotse for children, but 1t 15 used only i such a way as to nduce
sleep, anwsthesia then bemng procured by other means A 5 and 10 per
centsolution 1 saline 13 frequently given 1n doses gauged by body
weight  Any proctiis followmg such doses 1 neghgible, though shght
tenesmus has been said to occur

Avertin 1 nowadays used most extenavely and 13 gven by the
rectum 1n & 2} per cent solution 1n doses caloulated by body weight
(01 gramme per kulo) 1t 13 tribromethyl alcohol and 15 unstable m
solution, readily decomaposmg inte tnxic bromine compounds which
are very umtating to the mtestme It must be freshly prepared
for every patsent and dissolved i distilled water at 118°F (45° C ), and
the solution must be tested with Congo Red before use  Cooling allows
erystals of avertm to be precipitated and warmung leads to its decom-
position

If due care 1s taken 1o the preparation of the solution, wntation of
the rectum very rarely occurs and 19 then only transitory  In a senes of
5,000 cases published by L B Mueller, there were only two cases of
rectal trouble One was & mnor medent, but the second was more
serions, neerosis of the mtestinal mucous membrane beng found

DISEASES OF THE THYROID
Thyrotoxicosis —Among the many chmeal memfestations of
thyrotowcons, chronic dirrheea 13  featare, 1 may mdeed const-

drarrhees, which often comaides with exacerbations of nervous mani-
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‘Treatment.—The first essential, when mercury has recently been
taken by the mouth, is to produce emesis. Mk and ealeram sulphide
by the month should subsequently be given in large quantities, dlso
enemata contaimng 10 per cent. sodwm thiosulphate. A popular
antidote is three raw eggs and a quart of mulk followed by gastne
X L o - v - ctive; sodum

ogen peroxide,

UREMIC COLITIS
In the uremec state, whether produced by the intrinsic condition of
the hidneys or the accompaniment of some other disease, gastro-intes-
twal symptoms are extremely common. Diarrhea 13 nsszzga!ed with

statement made m most textbooks of general medicine. Luttle or no
ongnal investigation 1nto this infrequent complication sppears to have
been undertaken .

There 15 conuiderable evidence that violent inflammatory disturb-
ances of the alimentary tract do accompany both acute and chrome
urmnary disturbances. The lesions of the mucous membrane appear to
be caused by the excretion of urea through the mtestines In their
pathology and general sppearance they resemblo ulcerative colitis.
(Plate AV, 1, facing p 481} .

COLITIS FOLLOWING RECTAL MAGNESIUM SULPHATL

In the pre-operative treatment of many forms of cerebral, disease
with hgh cerebro-spinal flud pressure, for example, in brain abseess,
a 25 to 50 per cent. solution of magnesium sulphate 13 often gisen
per rectum four to six hourly for one or two days, with the object of
redueing pressure temporanly so that an operation can salelz be
performed A certain percentage of :-uch tients develop defimte

PO S N

sn tha otanle T euch
+
r
[
3

PR Sob e ML g dnlas ahost threp

ETHER AND AVERTIN COLITIS
m o aant ammmanbe wnad now vantem in nraduce anasthesia
iduce proctitis
erved m their
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festations. It may, however, occur ndependently In the most
severe type, rapid exhanstion follows upon the passage of numerous
diarrhoere stools, as i cholera; and dehydration is soon set up. When
mn doubt regarding the true nature of troublesomg vomiting, 1odme
should be given intravenously, as 1t 13 usually followed by amelioration
of symptoms

It cannot be sad that there 1s anytlung charactenstic abont the
d;lt_xnhmn of thyrotoxicosts. The fxces are usually biquid, pale, and
offr -+ T - . ! s
of '
ma
the mucosa.

[P NP RS

pressure of 80 There was alsn a faint fine tremor of hands and tongue. The
stools were diarrheric and pale  On sirmoidoscopy, no lesson of the mucous
membrane eould be observed

Treatment with small doses of tincture of iodmne was nstituted. with
mmediate 1mprovement The diarrheea ceased, the stools became normal,
and the pattent put on weight at the rate of 3 Ib. per week

Hypothyroidism -1t 13 not generally reahzed that hypothyrodim,
or myxadema, may produce the dysenteric syndrome, but one
interesting example of this has been encountered .

In 1924, the wife of an Enghsh officer in India was exauned. <Sbe"was
abortions n three years

1t was very clear after a brief examnation that she was 1 & state of hypo-
thyroidism, complamning of chromic aching pam i head and right arm, while
her knees were so weak that they often gave way on descending stawrs She
s also rubject to recarring chilblams  Her face was puffy, hair brittle, ips
were shehtly cyanosed, and nails fragile, and longitudinally ndged, Speech
‘was staccal

The blood and mucus 1n the fzces were probably derived from stercoral
uleeration of the sigmoid and rectum, due to the chromc constipation
Extensive necrotic was revealed by

Improvement on full doses of thyroid extract, 3 fo 5 gramns dadly, was
remarkable. All signs of myxedems eventually disappeared, mcluding
constipation, and a month later a second mgmoidoscopy showed that the
stercoral ulcers had completely disappeared
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Flter. When injected mnto o rabbit, they produce postenor paralysis
und rapd death. Sheep sre extremely susceptible to incoulation,
but are wamune to the toxin when given 1t by the mouth

Pathology.—In the victims of mushroom powsoning subpericardial
and subpleural bemprrhages are seen and all the mternal organs are
congested. Intense fatty degeneration of the hver, resembling that
due to phosphorus-powsoning, has been observed, and parenchymatous
degenerativo changes are found 1n the tubular epithehum of the
hidneys  Severe and widespread damage 18 seen 1n the eentral nervous
het M an 2 i lan g oan n by pemenebnd and miamatane

N .- . . N

Fig 81 —Spores of polsonous fungl as they may appear In the fseces
3 Arsin phalthies $-3 785, 2,4 eeraa 10-Lix 1Bt 3, 4 rurom 8<10,
et Tt S A T T w7 2 Sy By it

Symptoms.—A number of ehimeal vareties of mushroom porsoning
are recogmzed —

Mycetismus gastro-intestinalis —In this type of posoning violent nauses
aod vomitng with diarrheea are the only symptoms Recovery 19 usnally
rapu
Mycetamus cholertformis —In this type, violent abdominal pams are foi-
towed by nausca and vomsting and usually by profuse dricea Nearly
always sosere hepatitis sth Jaundice 18 also present and towie nephitis and
anuria frequently occur | Powoning of this type 13 caused by many vaneties
of Amanita, but especially by A phallinder

Mycetiomus nerrusus —Severe  gastro-nt symptoms
3t the omet and ato soon accompamed by profuse salivation, peraptration,
and lachtymation  Mental confusion and debnum occur, weually in fatal
cascs  The fungt which produce this combination of aymptoms are thos
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Mushiroom poisoning is due to the ingestion of poisonous fungi of
the genus 4manata which m some degree resemble the common edible
mushroom. Three particularly poisonous species are recoguized i—

W suvulnes (L AU

Amanita rerna (Frids, 1871) Quelet, 1872 The Spnng Amanita —This 1s
apparently an early vanant of the former species

Amamta evrosa (Frids, 1836) Quélet, 1872 —This 18 & distinet apecies with
concal erown which 13 Viscous 1 wet weather, but satm-lihe ndry It grows
in motst woods The margin of the crown 13 non-stnated, but 1s lobulated
and elightly indented  The stem 13 white, cylimdnical, and provided with an
or- drat o oo Ly T 7 H
W - .

T >

P
Lireh or comferous woods, and 13 common from July to December It s very
potsonous, but less so than A, phalloddes  An extract of the dried cap was
used as @& stimulant by many Sibenian tnibes and 1ts sale was made a pensl
offence The spores are white, ovoid and sphencal, and 911 by 89 4 1n
drameter.

About mne other spectes of Amania are known, but none are so
poisonous as these four.

Letellier has devised the following tests for edible and non-edible
specles —

The edible species give no precpitate 1 solution with didute ammonis
and with double 1odide of mercury and potassium, whereas the inedible fung
A.phallades, A rernaand A. verasa give a violet colour-reaction with sulphuric
acd, A muscana gives a light brown colour, A. pantherina gives a brown
colour-reaction, 4 ertnma brownish green, . taginala pale brown, and
A rubescens fant purple  There are no colour-reactions with A. junquilies
and 4 spissa

The toxins of these fungi have been extensively studied A viscous
substance mscosine, or mueilage of the toadstool, 15 found prinerpally
i the epidermps of the crown The species A muscarwa contamns a
complex ammoma-derivative, muscarine, the action of which closely

bles that of and a termed pilz-atropin,
which stimulates the autonomic nervous system and produces an
ncreased secretion from the vanous glands.  A. phallowdes contamns the
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Tmbs n & symmetncal manner. This tm&ency to bleed is not con-
fined to the ghun, bnt may be , per

T D oo oF antia 3 slome

with mtestinal Jesions may closely simulate wtussusception, and may
fhemselves be compheated by that condition or by peritoneal effasions.
The differential dugnosis from the various forms of dysentery 15 not
always an easy matter, as the case here cited mdicates
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containing muscanne, that 1 A. muscaria, and some species belonging to
the genera Chlocybes and Inocybes

Myretismus eanguinareus —In this type of poisoning gastro-intestinal
symptoms ocear at the onset ; later there 18 rapid hemolysis cansing anemia,
aundice, and hemoglobinuna  The mortality is low, .

AMycetrsmus cerebralis,—In this form transient excitement with hallucina-
tions and dilatation of the pupils 19 present. Collapse may occur. Recovery
usually takes place

. . e e la

hours or even more ; abdominal pains are severe, nausea and vomting
extreme, and diarrheea 1s also present.

o e

effect 1t 13 important to admmster blood or saline mtravenously.

Duureties m the form of potasstum citrate should be admimstered
treely, i order to ehmnate as much toxin as possible, An antiserum
o ta-toxin an ta-hemolysin has been produced, but the
results of 1ts adminstration are mconclusive. .

A practieal suggestion for treatmenf has recently been made by
Muteh, who advises the admimstration of medicinal haolin by the
mouth, since the adsorption potency of kaoln for muscarine has been
found to be at least 88 mg. per gramme. Largo doses of colloidal
Laolin are ndicated.

HENOCH'S AND OTHER FORMS OF PURPURA

Henoch’s purpura, also known as anaphylactoid purpura and toxic
purpura, probably belongs to the same group as non-thrombocytopenic
purpura, the so-called purpurs mmplex, and pehoss rheumatica
(Schoenlemn’s disease), all of which appear to be mamfestations of the
same pathological state The term Henoch's purpura is usually
restricted to those cases accompanied by urticarta, @‘dezﬂa, sW‘nll‘ED

they result from an abnormal permeability of the capillary vessew

. e P m Cacking agent
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Other Causes of Diarrhcea and
Dysenteriform Symptoms






CHAPTER XXVII
CARCINOMA OF THE COLON AND RECTUM,
POLYPOSIS, POLYPUS
CARCINOMA OF THE COLON

L . WP
[T ’ at}

Tus

year Its urwm ® nhacure, but It may ance m bemign “adenomata,

'

1, $01L MEUTHATY BUPHUCAECINOILA , %, KCIFFMOUG carelnoma, of fbro-
carcmoma , and 8, mucoid adenocarcinoma.

It has been remarhed that the carcinomats of the night balf of the

colnn are large uleerating growths, and those of the Jeft annalar, hard

1% not thy also that dutl ywihs 1n

ﬂw nght nde do (ot usually produce obstruction, because of the

palpablo tumours
Local metastases usually oceur m the lymph glands in any part of
48]
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tnations, and st way, therefure, be xaud that, o« far as this disrase 18
eoncerned, the radiolomst 1 more mmportant than the patholomst

the colen than 1s & banum meal
he of_digital cannot, be
and sigy 1y offers an nvaluable method of growthe

timaterd

'y
Tig 82.~Appearance of cellular exudste and Charcot-Leyden crystals from
& cace of carcinoma of the rectum

within the range of that metrament  Diagnoss may be awded by
mmicroscopic evamination of the feces and & entical observation of
the cellular exudate In the author's expenence, shed epthehal
colls are frequent, while pus eells are comparatively searce, (harcot-
Leyden erystals are commonly encountered , and blond-cells tend to
conglomerate 1n clumps (Fig 82)  On the other hand, the cell preturs

nt the stool may not be m any way charactenstic
The chiel difficalty m diamous 1s that carcmoma 15 so elosely
amulated by other tuments of the colon, notably the kypirplastic form
3! i L \¢ {p. 50), du sog-

of perplastic :
mental uleerative colitis, polyposis, syphulis, ctmomyeoes, and
pp abecess O . al<o, earcmoma of the

81
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the large mtestine, and 1t i3 rare to find metastases in the kiver without
mplication of the Iymphatic chain in the first instance. It is well
known that oceur more frequently from i of the
rectum than from any other segment of the bowel.

ymp —The symr logy is so variable that it is difficult

to descrtbe 1t suceinctly. Usually the onset of symptoms is msidious,
though rarely it may take place with alannmg rapidity. As a rule,
there 1s disrrheea with the passage of mucus and later of blood ; there
may be wregulanty of the bowel movements, diarrheea alternating
with constipation. It is probably true that any profound change
the intestina] habits of an elderly person demands further investigation,
chronie drartheea being more suggestive than chronic constipation

Gastnic symptoms cornmonly associated with eolome growths are

chronic furred tongue, loss of appetite, and dyspepsia. Borborygmi
and visible p ls1s are d to be early sympt but the
latter can be recognized only mn lean subjects. Pain 13 often an early
symptom, but may be shght and unobtrusive; not unusually’it 1
referred to the epigastrmm. Tenesmus 13 probably present only when
the growth 18 1 the lower sigmord or rectum, and as'a rule the lower
the growth, the more severe 1s the straining at stool.

RO A8 = L % Ny wm ... When
lon,
can

Jeen

properly prepared with tbis object in view.

The duration of symptoms of carcinoma from all parts of the colon
15 estimated at from fifteen months to two years.

When carcinoma oceurs m the right half of the colon it tends to
produce a mmld dyspepsia resemblng chrome appendicitis or
cholecystitis, with anemia and progressive emaciation A mass may
then be accidently discovered in the nght ilac fossa

L1 bk bhig

viscus. R .
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There 18 & Tendenvy LO PLLIOIALIVLL, HUU JUCAL HUSLESS Lulimauvu o

common L
D ig—The is of of the bowel is by no

means easy. Iﬁ hmges AlarAge‘Iy upon differental considerations, and
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are referable to the metastases  Loss of weight 13 usually quite un-
trustworthy m the earher stages
Tt has Leen generally remirked that gronths i the rectal ampulia
prodnce symptoms only when they have attamed very conuderable
«ize, this ¢ probably due o the space m which they can expand  When,
however, such a growth ulecrates, the fmees Decome mingled with
RS S

, .. .
to thew stractures . )

tenstie that 1t s hanlly hkely to be rustaken far anything ebe  The
gmordoscop distinguns from poly posis,
amabie dysentery, ulcerative cohis, tuherelar disense, and many
of the other patholomeal states descrihed m this ook, Lut there

to be

Juture prounced by ameebiasia 13 so characterstic us nat to
admit of any reasonable element of doubt

Buopsy methods should, of course, ulnay s e used whenever possible,
portions of the growib Lang removed for nucroscopic section  One
PRV I o T ' .

vuviously suttermg trom amesbie dysentery when at the same time
3 caranomatous uleer was present m the reetum A large mdurated
n-cg.‘l alesr due to amebie uleeration 1s also met with oecasionatls

wwguvn wal, UGG tese erystals are present, the tase 13 heces
sanly one of amwbiaus  An instauce of wich u tmetaken dignoas
may be mentioned o—
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stomach and retropentoneal growths, such as hypernephroma or
lipoma, must be constdered.

CARCINOMA OF THE RECTUM

Caremnoma oceurs much more frequently mn the rectum than n any
other part of the mtestinal tract with the exception of the stomach
It occurs much more often in men than 1 women, and most patients
are between forty and seventy years of age, although young persons
may also be affected  The duration of symptoms 13 usually shorter
than 1n careinoma of the colon, and averages less than one year  The
s i
a
& . )

ZEtiology.—In this situation also st 15 drfficult to surmise the starig
point of eareinoma, ceept to state that it 15 apt to anse m a polsp
Constipation does not appear to be a predipoang factor.

Pathology.—Carcinomata of the rectum develop from the glands
of Laeberkuhin, and are nsually adenocarcinomata. Those originating
m the anal canal are true squamous-celled growths  Adenocarcimomata
of the rectum tend to undergo mucoid or colloid degeneration
Metastases from reetal neoplasms occur, espeerally in the hyer, generally
1 proportion to the degree of malignancy

Symptoms.—Rarely do the symptoms such a growth ma‘y e\‘"nke
[ ST PERERE TRt g N

of defeation, or may be intcrmingled with the fwces as in amebic
dysentery; these are the cases which it is sometimes so diffieult to
differentiate from other dy<enteric diseases. As a general rule, caremnord
of the rectum 18 not associated with such profound anemia as 1s car*
cinoma of the colon  Usually the development of such a growth 1
the rectum or pelic eolon 15 associated with some change in the
intestinal habits of the patient, or some signs of intability, Increase
of meteorism 13 one danger signal; sudden attacks of constipation
alternating with diarrhcea eonstitute another. Sometimes the stools
are ribboned and otherwise deformed, but this only occurs when a very
PR A R T P RO Iy

usually

1nd has
. . . ation 18
abeent. Pans in the sacrum and shooting pains 1n the Iups and thizhs



CARCINOMA OF THE RECTUM 485

are referable to the metastases Toss of weight 15 usually quite un-
trustworthy 1n the eather stages

Tt has been generally remarhed that growths i the rectal ampully
produce symptoms only when they have attamed very considerable
<ize , thisss probably due to the space n s hich they can expand  When,
however, such  gronth ulcerates, the feces become mungled with
neerotic shreds, pus, mucus, and blood, giving out an offensive odour,
consulered to be charactenstic of carcmoma  Vhen the growth has
touched laterally adjacent organs, such as the unnary bladder, uterus,
or sacrum, these become mvolved and symptoms are produced referable
t0 these structures .

Diagnosis.—The diagnosis of rectal caremoma 18 often established
by dimital examnation, but many of the lesions are situated beyond the
reach of the wdex finger, some can Ve reached better hy brmanual
examination Usually the only satisfactory measure 13 the uso of
erther p pe or d The app: ofa
growth 1n the rectum—the typieal cauhoner-growth—is o chatac.
tenstie that 1t 13 ardly hikely to be mistaken for anything e The
sigmaidoscopic appearances have to be distingrshed from polyposts,
amabic dysentery, ulcerativa colitis, tubereular disease, and many
of the other pathological states deserihed n tins book, but there
appears to lie no rezson why a pistake m diaguoss should anse, if the
varous methods duscnbied m Chapter I are followed and microscopic
exammations of the vxudate are undertaken  Certamly the sigmodo
scopie pietnre produced by ameebiasis 18 so charactenstic as not to

1 the frees, becase this daes not precfudn the co-evntence of ‘car-
cinoma  The author encountered two cases m whieh the patient nas
obviously suffenng from ameebic dysentery when at the same tume
a carcinomatous ulcer was present i the rectum A lirge indurated
reetal vleer due to amebie uleeration 1 also met With occastonally,

Moal o<1 e . .

ALY o 0L Atibaas

An wstance of such o mrtaken diaguosiy
1nay be mentioned —
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A naval officer, 48 years old, stationed in Malta, had been treated for two
and a balf years for chronie rmeebiasis, solely on account of the presence of
Charcot.Lejden erystals m the fces, together with blood and muews A
digital examination of the rectum revealed a large, fungating, malignant
growth, necesutating an abdomuwo peticeal operation  (Fig 83)

Radioscopic methods are of little avail in diagnosis unless the filing
of the rectal ampulla 18 actually visualized on the screen. Obwiously

Fig, 83.—Caranoma of rectum, showing lymphatic spread.
(Preparation by Dr Cuthbert Dukes)

there 13 no necessity for this method to be employed when the growths
themselves can actually be seen

POLYPOSIS INTESTINI
v “ the colon.
natosts of the large nfestine.
TL , preferred by Rankm, Bargen,
and Buie 1n their textbook, as mdicating more satisfactonly an adeno-
LU N

r ) ] . . 1 from the polypord forma-
f . . oo tuberculosis, bilharziass,
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chromie bacillary dysentery, and often with chrontc ulcerative cohitis
Pierre Anger {1932), who has mven the most complete acconnt of
the condition, consders that it 15 wlentical with colitis polyposa
{Virchow, 1860), 1 tractns 1

1831), polyposis miestmals adenomatosa (Hauser, 1895), and
polyposs intestun (Ziegler, 1903).

Auother important monograph on tlus disease 138 by H Tonnesen of
Copenhagen (1981) who, 1n & review of forty cases culled from the
whole of Denmarh, has shown that polyposis intestm 15 of the same
nature as the sumler polyp found occasionally 1 the stomach

These multiplo adenomata are really true neoplasms of congemital
ongin, are usnally famihal (as Cuthbert Dukes has so ably shown),
and are known to undergo malignant changes m 40 to 50 per cent. of
cases

Ztiolegy —Polypous 15 a disease of youth or early middle age
Doermg recounts the foflowng age merdence m forty cases .—
1-10 years, 2 cases
10

=20 »
2030 ,, W
3040, 13,
40-50 2,
50-60 2,
60-70 1 caso
Schottler’s review of ninety eight cases gives much the same proportions

[ S N

- developed from

as gradually de-
. se from certam
» connesion with

other epithelzal cells

o B . -
the plood-vessels merce the intestinal wall  In true polyposis mtestim,
the polyp1, which may he either sessle or pedunculated, preserve a
smooth and rounded outlne and are scattered evenly over the whole
muee - oheeos T4 *t 1 -
the ¢ o i :
hart-* - .
disea -
acquy " . e .
generations ¥ ins eunous fact appears to have been fecogmzed
first m 1882 by Harnson Cripps, and it has since been commented
apon by many writers

The disease 13 certainly mote common m men than n women This
fact nas specially noted by Doenng who, among Ins forty-two cases,

* Se also Tonnesen's seres
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Dalomns = on mecin

Fig. 84.—Polyposis infestini of the rectum.
(From a epecymen tn St Marl x Hosotal, by pemissun of Dr Cuthhert Pukes )
\

sre pedunculated, the elevation of the thickened mucosa resulting m the
formation of & pedicle, but they may be sessile, and sometuues both
variettes arc found gled O 11y, one or more segment:
of the colon 13 specially affected, but as a rule the tumours are dis-
semmated throughont 1ts whole Iength. (Fiz. 85)

In histological characters they are 1dentieal with the simlar polyp:
found in the stomach and small ntestine “The ndivdual tnmour has
a basis derived from the fibrous tissue of the submucoza and s Iined
with cylndrical, deep-staining, goblet cells Retention ecysts are

common.
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Though many wdimidual polypt retain thew nflamunatory character,
there 15 a tendency to malant changes In fact, 1t 1s probable
that, should the patient live long enongh, caremoma of the mteéstine 1s
bound to supervene Doering has reviewed the cause of death 10
thirty-six cascs of polyposis and found that in twenty-one 1t was
caremema . other fatil causes were intussuseeption, hemourrhage,
perttoniis  and mamtion  This tendency to caremowatoss has
undonbtedly gven mse to the idea that caremoma of the colon i
hereditary

By mahig serial sections of pedunculated polypt, Rankum, Bargen

Fag. 85 —Polyposis of the Iarge Intestine of Samilial engin
Chrome @ speckmem va St Yark s Ueewial, by permsson of Sir € Gondon: Wt

uction 15 violnt enough to cause actual avulwon of mdividdal polym
and numerous cases of mtussusception have been recorded from fhus
s

Forncsett, m o review of the mieroscopie pathology of all polyps
desenibed - the witestinal tract, divides them into’ three groups .
those derved ta) from the epithelunn, (b) from conneetive tiswues, and
(0} from the musele layers ~ The first 15 by far the most frequent.  In
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the last twa groups aro fibroma, enchondroma, hpoma, myxoma, and
farcoma. The microscopic structure of indisidual growths mn true
polyposis suggests that they are adenomata with a specral tendency to
malignant changes
Symptoms.—The severity ¢ * °
great extent upon the aren of
symptoms are abdomnal pam
mucus stools, The diarrheea vanes 1 intensity, some patients having

R LR SUONE NS

PR N-E

Fig, 86.—Microscoplc sectlont of polyposls, showing early carcinomatous
changes onginating at the base, (duthor's case )

but a mld looseness with two or three stools daily, others choleraic
diarrheea with thirty or more watery movements Usually darrhea
alternates with ) as in the true is. Oceasionally
nausea, vonuting, and anorexia are met with, and fo-s of weight and
progressive weakness are usual  In some cases large rectal hemorrhages
occur suddenly , this may be the first sign of the malady and causes a
great change m the general appearance of the patient  QOecasionally
polypoid masses are extruded from the anus

Pamn ranges from mdefimte abdomnal distress to mtermttent
eramp-and coheky pamns, which may persist for days or even weeks
In between attachs there 15 a sense of fullness over the whole colon,
with vague discomfort which may be caused by increased tension




+ POLYPOSIS INTESTINI 491

Intestinal abstructon oceasionally ocours, and may bo dua to occlusion
of the lumen by durect growth of tho polyps, malignant changes 1 the

forms of rectal disease, or thete may only be a sense of wntation
Oceasionally a large rectal hemorrhage occurs

Diagnosis —In making a diagnosss, suggestive features are the
abeence of any atcertamalle ®tiolomeal agent, the age of the patient
(nsually under thirty), and the fanulial character, of a history 1s
obtamable

When the polypt are crowded mto the rectum, as 18 usually the
case, they may easily be felt by dinital examination, but diagnoss 15
best mada by p py or sigmordoseop e of the
polyp: 18 charscteristie  Augier states that eghty o one hundred
oI e R v ~

and their microscopic structure

Inbirmary .
Radioseopre methods are of value X-rays after 2 barum enema,
especsallv 1f applied by Pischer's double-contrast method, show most
dstmetly the presenco and distribution of the polypt Fischer's
. ‘ .
reached, whereupon successrve stereoscopic pictures aro taken
Polyposis 15 wsually with

ondary blood b

A furmer, aged flurty, entered hospital in Tebruary, 1933 Ho had
straight from Souther Rhodesia whero he hadt boers norking fo on year,
‘There he was at first considered to bo suffermg from ameebio dj sentery, for ho
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had n(ta‘nh of diarrheea with blood and mucus 10 the stools alternatmg with

smlar exerescences  On section the polyp were found to consist of ty pieal
adenomatous tissue, but at the base malymant cell nests had commenced
tofort (Fur 86} Later he was re-adnutted for an exploratory operation but,
when exanuned under an anwsthetie, masses wmere found by rectal and
abdominal examination winck shewed that the malignant changes bad alveady
progressed and dissemination had already taken place The patient refused
further operative procedure and died a month afternards In lus case po
evidence of hereditary disposition coukd be obtamed -

The sathor has notes of four other cases, all in men, who were referred
as suspected cases of intestinal anmeebrasis; but none of them was 85
striking as the above, and 1n no others could the process of mahgnancy
be so intimately observed :

Duration of the disease.—~Polyposis 15 usually & Jong deawn-out,
chrome, pamfnl malady  In H Tonnescn's series of forty eases he
recorded the duration as beng under one year, srx, one to five years,
fourteen  five to ten years, mne . ten to thirty years, eleven tumes.
The progress of the divase appears to bear na defimite relation to the
age of the patient

Treatment.—Treatment of this very severe theeass 1s undoubtedly
unsatisfactory  When 1t 13 Inmted to one segment of the bowel,
reseetion of the involved area, or transpentoneal colectomy, has been
performed  When, hownever, the process mvolves the entire lumen of
the bowel, eoleetomy 15 mdicated, but this 1s a very formudable pro-
cedure, 1nvolving great rish  Tonnesen has summartzed the results of
total eolectomy 1 a table grvmng the end results of operative measures.
Out of twenty-rune cases, twelve dred In the remaiming seventeen
the results were excellent  The primary operative mortality therefore
stands at about 41 per cent , tlus meluding a case wiich died shortly
afternards (Table XVT)

As palhative s y, append, ¥, s
and tleostomy huve all been advocated  Ileostomy at least puts the
colon at rest and may gve relief, provided that malignant changes
have not already set 1

The results of radum therapy have so far been meonclusive.  Bleed-
1w from the bowel may be to some estent controlled by enemata of
1 per cent tannic aaid or appheations of Congo red as a hemostatic
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TabLe XVI

Authority Cuses “ Reavit | Perwod of abseration
Bardenhuser 1 ] dead —
Borelius o good 10 yeara
Bratrud 1 gool 1yenr

arrol Lt ool -

N 11 pood 1} years
Cofley ~ 13 2 dead 4 -
Ceormade L dead
Breotane 1 improved -
Hauser b desd -
Karajun 1 200d —
Lindner 1 pand 4 vears
Lilienthel 1 good —
Lockhart Mummery 1 rool 3 years
Morkomtr v secd
Queny 11 dead —
Rottar 1 goont Lived 23 yeare
Fiedeter 1 oo died shortly afterwards
Schmiedrn 2 R —
Soper 1 gaod -
Stenthat ) Kood —
o 12 jwed Gyenrs
Struthers 6 iy
Sélling 1 dead —
POLYPUS

Synonyrhs.—Simple adenoma , pedunculated adenoma

Ztiology —Pulypns 15 the most common bemgn tumour of the
rectum, and 1t 1 stated by F € Yeomans that two-thirds of all palyp
of the itestinal tract accur m thiz locality It anscs from the epithe-
hum of the glands of the mucosa, generally m the lower and more
easily accesnblo part of the reetum At first an adenoma 13 sessle,
but owing to the constant traction set up on defzcation, 1t soon be-
comes pedunculatid- so much so that palyp may ba the exotng
cause of locul mtussnsception of the wmneosa

According tu 3 J Walton the term ** polypus ™ denotes the actual
contiguration of the growth and refers to a pedunculated tumour whose
meroscopical appearance 14 that of an adenoma

mo s o - .
Th .
T * H b
At - .
aec o . . -
m  enapict *form, as a nng enarelng the bowel, and they tend to
recur at the same mte after surgical removal o cautery.
wsnally sxtaated mithin the rectal ampnlla, Trge
way protrade frum the rectum

Though
prduncultted polvps
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Laockhart-Mummery considers that the nataral evolution of all retel
adenomata s to become eventually cancerous. From continuel

Li 3denomats, however, may reach & Jarge size Without underyuay
malignant changes .

me
tro, | . . N

polypus 15 attached to the bowel-wall by a long narrow pedicle, and
19 hnown as “*<oft rectal polypus.”” Sometimes it is branching and
tree-like, and 1t 1« then known as a * villous tumour " ; these usually
exude s mucord sccretion often tmged with blood. When viewed
through the proctoseope these polypr appear as delicate pinh tendnls,
arte S ERRE - .

an
m
eo
ob R .
with thew presence  When they are m the rectum, he com
constant tenesmus, drarrhaea, and the intermittent passage of blood
and wnens an he stools Often there 15 & smart and not mgonsiderable
hemorrhage which, as m hemorrheids, may appear at the end o
evacuation Children wath polypt often seream with pamn on pavie,
stool, though they are free from symptoms at other times e
alone should draw attention to the condition, and, in the absence of ADVi
constitutional symptoms, should serve as a signpost m the differentia!
diagnoas from the dysentenes
Patients with polypt are usually full-blooded and of good
plexton, and give the impression of bemg 1 good health. .
Diagnosis.—The diagnosis of polypus 1s amved at by 8 consder
tion of the istory and course of the complaint, and by the presenc?
of pamn, discomfort, and fenesmus mn a patient who 15 othermse We
Very often polyp: ean be palpated by a simple dintal e'(ammm“’;
of the rectum, or, more satisfactonly, they can be visualized by ted
pe or doscope and their et easily ascertau
In caso of doubt, a portion of the polyp should be removed by wa;’;
for microscopic examination. In every case a barium enema should
employed to reveal the possble existence of other polypt situat
Ingher up the bowel .
Some mdication of the nature of the complaint may be ob“’med
by a mcroscopic exammnation of the rectal discharge. In blood 8 /
mucus aceompanying a polypus, there oceur, usually, large numbers ¢

plams of

cot
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- red blood-cells, and very often columnar epithelial cells, but there aro
8o mfammatory pus-cells such as aro visible m other imtative lestns
The author hag been abls on several ocoastons to amve at a dlagnosis
by these simple means

Treatment.—All polypt of the rectum should be removed as soon
as posable. The older the patient the more lLikely are mabgnant
changes to oceur Small polypt and adenomata can be removed
through & speculum or proctoscope, either bemng snared or snipped
avay with forceps , sometimes they can be hgatured  When situated
Tugher up 1 the reetum they can be twsted off by erocodile forceps,
ond the bases subsequently cautenzed

Analyms of the Author's series of fousteen cases of adenomntons polypus
rectum,

All these cares were orgmally referred as suffernng from some kind of
dysentensc disturbence, and the chuf complamt was usually abdommal pun
or the passage of blood and mucus, both or separately, m the f=ces  All the
paticnts were males, their ages varymg from five years to suxty seven, and
all were tropical residents
. The chief pont of differentiation from dysentery was the bemygn character
of the symptoms and the hstory of occasional passage of blood and mucus

en blood was present m the fieces 18 was noted to be brigbter m eolour
and moreabundant than that usually found associated with amee bic dysentery
Microscopic examination of thess epecimens shows comparative scarcity of
pus and nflammatory cells and abundance of red blood cells An additional
teruptation to clasaify tropical cases as ameebie dysentery lay in the occasonal
presence of Charcot-Leyden erystals

In the majonty of these cases, the polypt were pultiple—in only tno was
& sngle polypus revealed—and mtuated 4 to 18 om from the anus Al
proved on scetion to be bemign adenomata

The following cases ate cited as representative —

The first was that of a boy of sx, who was sent from Northern Rhodesia
88 & case of meurable amebic dysentery of 2} years' duration There had
been conaderable hwemorrhage and he was anemic a3 the vesult The
diagnoaia of probable polypus was made from a sicroscopio eXxamnation of
the fces A small polypus the mze of & cherry was removed 10 em from
the anas

A man of twenty-nine from India had been treated off and on for eight
.ve:n for presumed amembic dysentery  His chief symptoms were diarrheea,
And orqetes ata o va e PP

Soda . O [T
unquestioningly regarded as mucous cobtis He descnbed the mucus as
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Lockhart-Mummery considers that the natural evolution of all reetal
adenomata 13 to lecome cventually cancerons. From continued
. B e e s e

‘Lhe adenomate, however, may reach a large fize without unnergomy
mahgnant changes .

me

tro

por

13 KNOWN 43 0LL rectat POLYPUN.  DUIELIIES 1L 18 Uldltug wis
tree-lihe, and 1t 15 then known as a * villous tumour " ; these ueaally
exude a mucoid secretion often tinged with blood. When \‘ilj“"fd

increased perstalsis W Hen sOUtAry olj pt 816 sHUSLEU 3L up w w~
colon, 1n the sigmord, or beyond the range of the mgmoidoscope, it 13
obviously very difficult to associate thyp patrent’s variable symptoms
with therr presence. When they are in the rectum, he complams of
constant tenesmus, drarrheea, and the mtermittent passage of bloo
and mucus 1 the stools Often there 13 a smart and aot ingonsiderable
h hage which, as i b howds, may appear at the end of
evacuation Children with polyp often scream with pamn on passiog,
stool, though they are free from symptoms at other trmes Ths
' i ' . Yoo v

' R . i \ ot
v B L N e
plexion, and give the mmpression of bemg 1n good health.
Diagnosis.—The diagnosis of polypus 13 arrived at by a considera-
tion of the history and course of the complant, and by the preseoce
of pamn, discomfort, and tenesmus in a patient who 13 otherwise we
Very often polypi can be palpated by a simple digrtal exami‘x‘mt:aﬂ
Pt P eV 1 T ia1n e the

S N RN
higher up the bowel

‘Some 1ndication of the nature of the complamt may be obtamed
by a microscopic examumation of the rectal discharge. In blood ant
mucus aceompanying & polypus, there occur, usually, large numbers of
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red blood-cells, and very often columnar epithehal eells, but thero are
no flammatory pus-cells such 23 are visible in other wntative Iesions
The author has been able on several occasions to arrive at a diagnosiy
by these sumple means

“Treatment,~All polyp1 of the rectum should be removed as soon
as powsible  The older the patient the mwore Lkelv are mabgnant
changes to occur Small polypt and adenomata can bo removed
through a speculum or proctoscope, either being snared or smpped
anay with forceps , sotetunes they can be hgatured When situated
Ingher up 1n the rectum they ean bo twistcd off by crocodile farceps,
and the baces sabeequently cauterized

Analyas of the Author's serves of fourteen cases of udsnomatons polypus
of

AR these cases wero onginally referred as suffering from some kind of
dysentene disturhance, and the chief complaint was usually abdommal pan
ot the passage of blood and mucus, both or separately, 1 the frces Al the
patients were males, their ages varying from five years to sixty-seven, and
2% were tropieal residents
« The chief pomt of differentiation from dssentery was the benign character
of the symptoms and the history_of oceasional patsage of blood and mucus

Proved on sechion to be bemgn adenomata

The following cases are cited as representative —

The first was that of a boy of erx. who was sent from Northern Rhodesia
a3 & case of incurable amaebic dysentery of 2} years' duration  There had
been conaderablo hamorthage and hé was anemic as the result The
diagnonis of probable polypus was made from B microscoplo exammatton of

© froces A small polypus the mze of & cherry was removed 10 em from
the anus

A man of twenty-mne from India had becn treated off end on for eight
Jears for presumed amabio dysentery  His chirt symptoms were durhea,

Btonle math
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passing in stangs and masses and Jeaking through the anus, some times, eizht
to twenty times a day, Direetly he took any form of exercie the discharge
: e e oh ROV A . HEH

Pg NP

Fig. 87.—Adenomatous polypi removed from the recfum The mass
resembles a cauliffower in shape and appearance. (ffalf nat #1z¢ ]

polypus, 3" inches i diameter, was removed at operation by T P. Kilner.
{Fizx. 87) On section 1t proved to be a symple adenoma  There was a small
recurrence at the site four years later, which was also removed. The patrent's
general health bas simce rématned excellent

The main mterest of this case was the resemblance to mucous colitss,
the absence of blood 1n the fzees, and the benign nature of the syraptoms
produced, 1 view of the sze of the tumour.



CHAPTER XXVIII
ACTINOMYCOSIS, TUBERCULOSIS AND SYPHILIS
OF THE LARGE INTESTINE

ACTINOMYCOSIS OF THE LARGE INTLSTINE

Acrsaveosts s 1nfection by a fungus of the genus Actmomyees
) by a tendency to form

iesses, sinuses, and gmm\auon tissue, often 1t 1nvades the sar-
roundmng tissue

Actinomycosis of the Jurge mfestme 13 probably more prevalent
than 15 usually beleved It eommonly commences mn the ileo-ceeal
region, and 1t 15 elear that the pomt of orgn 1 o diseased appendrx
Tt 15 well hnown that ruptured appendices may heal ap and leave httle
trace behmd, and thus, actomyeoss spores may escape mto the
sbdommal cavity  When the actinomycoma comumences to grow, 1t 18
alvays subpentoneal and advances upwards wevorably The hard
swellings sooner or later soften aud the semu-fluid materal finda it
way to the surface of the body and produces red fluctuating areas
From these ahscesses actimomyeotic pus may he obtamed  In the
transverse colon the lesions tend to develop external to the gut rather
than m the gut-nall and are apt to be mustaken for earcmoma

Secondary Tectal actmomycosis 15 the form 1 which the pnmary
focus of the disease 15 m some other vikeus, whence 1t extends to tha
rectum  Primary rectal actinomycosis presents a more defimte preturo
Tnfection takes place hugh up m the rectal canal and spreads i the
Joose, cellular tissue towards the thac fossa and hypogastrum 2 Cope
(1938) has deseribed the sigmoidoscopue appuarances of a case under the
care of Gordon-Taylor  There 14 wrregnlanty and puckenny, which 18
somenhat eomparable to that observed 1 shin lesions, and

yellow submucous actmomyeotie granules are wisble In the ease
descnbed there was stenosis of the rectum 4 em from tho anal onfice
Actmomycosis of the stomach and small intestine are pathologeal
cnriosities

Pathology —Vhen the fungi oceur m colontes, they form masses
which are vible to the naked eye, having a yellowsh, or sulphur-like
appearance, m each colony there are Tays, ke a group of clubs,
wiich emanate from & central mass  There 1s some evidence that the
infectng fungus 1s derrved from & canous tooth, or 1t may e from the
tonsils  In the mouth the diease often develops after extraction of
teeth

Actinomyeusts 15 2 most destrnetive disease, and 1n antmals 1t pene-

497




498 DYSENTERIC DISORDERS
trates the mterstices of hones with the same ease with which it invades

muscles

Sy —In abd I a , acute, chronic, and
pyeme forme oceur. The chrone form 1s the only one which can be
diagnosed with certamnty, but the distinetion from malignant dwease
and tuberculosis 12 extremely diffienlt, and becomes increasmgly so
untit ginuses are formed, which discharge the characteristic sanious pus
contaimng sulphur granules It 1 from thice granules that the ray

systenue pyenna fias been described by N H. Failey and F. P. Mackie

This patient, who camo from China, was in hospital i December, 1934
The wrregular fever with rigors, associated with mght sweats and an enfarged
Iiver, suggested at first hepatic abscess, a dense opacity 1n the liver area
(shawn by X-rags) supporting this dagnoss  An exploratory laparotamy was
performed, and subsequently the patient died. At autopsy numerous
necrotic and suppurating areas were found 1n the hrer, The sigmoid flexure
and the descending colon w cre matted together by adhesions, and punched-out

An afmost 1dentical ease 15 desenbed by Rankin, Bargen, and Bue
In this case appendicihis was first diagnosed ; and the appendix was
removed. Subsequently, symptoms suggestive of hepatic abscess
supervened  Actmomyeohe disease of the large intestmes may be
assoctated with chrome diarrheea and occasionally with dysentery-ike
stools

Di; is.—Diagnoss 13 d by finding the yellonsh-green
sulphur granules m which, when crushed on a glass shde, the charac-
tenstic clubs may be recogmzed. They may be confused with insprs-
sated pus.

Chronie tumefaction due to actinomycosis, unaccompanied by the
formation of smuses, may be confused promanly sith hyperplastic
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given in massive doses. The first success was reported by O Walker
(1938) ; others by I Al Muler and L. H Fell (1939), W H Ogilvio,
¢ €. Dorhng and N, I, Lekhoff (1940) The latter treated five severe
abdommal mfections, four recovered completely and one died. In
one case Jater operation showed that all evidence of the disease had
dsappeared  Sulphapyrnidwne appears the drug of choee, m dases of
6 grm , daily for four days-—a total of 24 grm —succeeded later by &
course of 88 grm  E. M Miller and E H Fell's cae was i a boy of 11
who had 19 grm for seven days and subsequently mereased in weight
100 Ibs. in one and a half years

° The success of bowel resection m actinomycosis depends on the
possibility of completely removing the mfected portions

TUBERCULOSIS OF THE LARGE INTESTINE

Tt 15 generally held that tuberculous nfeetion of the colon 13 rare as
compared with the meidence of this disense 1n the small intestine.
Amongst 280 adult patients who died of tuberculosis, Goldberg and
Smuthies found intestmal tuberculous lesions m over 80 per ecent  In
1911 Park and Krumweide, reviening ffty-five cases of abdommal
tubereulos:s, found that n children under five years of age, the bovine
type of bacillus was responsible for the imfection m 59 per cent of
cases; i thoss ranging from five tu sixteen years of age, 1t was the
eansative agent m 46 per cent , but in patients of siteen years, or
over, 1t accounted for only 22 per cent 1t therefore appears that the
human type of bacillus 1s the chief factor m tho mtestinal tuberculosts
of adults

Intestinal tubercutoss 1s & disease of relatively young people Thus,
Brown and Geither fonnd the sverago ago fo bu abont thurty-five
been diagnosed s actinomycoss, sarcora, and even carcmoma

In recent years medical interest has centred upin the hyperplastic
form of m'l:em\‘:l_osls, which mau‘llz aﬂ'ect‘s tlhe cecum and tends to

patient than of the largn numbers of bacul wgested

o The termunal vdeum and creom are tho portions most usually at:
anled 7@z mos . 1 r 2 Bre g, Bortigns mog s
\

secondary to pulmonary lesions
o
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Fig 88.—Tuberculosis of crocum and ascending colom, showing hypertrophic type
of leslon and several shallow girdle ulcers.
(By permassion of ir € Gordon-Wateon )
Previons damane to the mtestinal mucosa from dysenterc imfection
to dasease , thisis probably the reason
for the relative frequency of primary tuberculous mfection of the Jarge
Intestine 1n tropical practice
Pathology.—In the ulcerative type of lesion, which 15 the one

i
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- 'The tuberculous ulcers possess certamn charactenstics which render
their recogmtion relatively ensy Thoy occur at nght angles to the
long axis of the bowel, and have a tendeney to become unnular 1
shape. As o tale, the mote recent uleers have diffusely easecus bases
™y L AN Y PRSI .
N . o
N .- . .
1 Lo

omentum and panetal

are co Iy Rarely,
B polyy that of ulceratre colitis 18 produced (A L

Tavlor, Bristol General Hospstal)

Tn the hyperplastic type of tuberculosis the process may extend along
the mtestme for varying distances, but 14 usually confined to one
tegment  The tumour produced 15 hard, dense and nsually red  The
tuberele bacrllt infiltrating the bowel-wall produce fbrous hyperplasia
rather than the casention encountered m the uleerative form  The
bacill axe very eparsely distnbuted, being demonstrated with difficulty

Gross or hyperplasuc tubercalusis of the recturm consists of massive
mvolvement of part or even the whale of the rectal canal the wall of
FRAEY S TS

infection

Ulcerative type. Symploms—Ib 15 uwcrssary, especally m the
uleeratsve type, that tha disease should be recognized early, sn order
that appropriate treatment may be nstituted as soon as psuble
In persons who are hnown to have tuberenlowss, recugmition 15 com-
paratiely easy It must. of course, he borne m nnnd that darrheea
occurs qute commenly m advanced pulmonary tuberculosis, without
any recognizable mtestinal lesion It may alternate with eanstipation
Durmg an attack of diarrheea, the stools sre usually profuse. thin,
watery, and very offensive, whils Lleod. thongh not ohvious, can

et st WIOUUDLLY a0 occur
m whch, on aceonnt of the accompanying pyrevia, the disiress of the
patient, the exhmstion and toxemia and, mainly, the blood-and-muens
checharges, 1opathie uleerative colitis 15 mumcked very closely

appenr as an €lastic cord.  knlarged mesentenc glinds may Le palpabls
On the other hand, in the author's senes of cases the \najoi’lcy Sres'}mea
no physical stgns n the abdomen at all
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Dhammacee — 44 thangtect 1t nan ba gdasad #hat thora o na cin vl alisie]

eoToqry - . LS DR M I -
proctoscopy or sigmoidoscopy. This 1s by no means always easy.

There are eases in which the acid-fast Daedllt are so numerous 1 the
discharges that their recognition is & simple matter in ordinary fixed-
smear preparations of the fmeces. There aro others again in which the
orgamsms are so scanty that they can be demonstrated solely by con-
centration methods The demonstration of aeid- and alcohol-fast
orgamisms 1 the fwces n a case which 13 suspicrous from the chmical
aspeet may be taken &< a farther indreation that the case is tubercalous
in ongin. It 18, however, not quite such an easy matter to decide
whether all acid-fast bacilli 1n the {2ces are necessanly tubercle bacilli.
(See p 569)

Proctoscopic examunations should always be undertahen mn mtestinal
aleeratine tuk losis; but 1t 18 ad dly extremely difficult to
mahe g diagnosis in every case by this examnation alone. Where
uleers can De visualized, they must be scraped and microscopical
preparations made, a poutive dragnosis can then be made by demon-
stration of acyd-fast bacilli i the lesions. The ulcers are fauly dis-
tinetrve m appearance, with undermined pearly edges and grey bases,
In patents who have recogmzed pulmonary tuberculosis the existence

[ )

wasbeimn o ncrookie n

"CULOUS UICeDs CLUSELY TeseinuIY LIUSY PIUGULLY LY Lottt i
Tuberculosis of the uleerative type has also to be differe
from the many different forms of dysentery am'i cohtis.

Hyperplastic fori. Symptoms.~The hyperplastic form 13 more
difficult to recogmze in the early stages than s the ulcerative type.
The problem s compleated by the fact that gross lestons of the ewcum
and other parts of the colon mey be present for long pertods without
producing symptoms  Pain 1s by no means constant and vn{les m

PROTS . 2 f b loang

the cimeal picture. .
Diagnosis.—The di of cacal tubercul i3 often made
through the accidental discovery of & tumour unaccompamed by any
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severe or localizing symptoms  (Table XVII, p 522) Its recogmition
has, however, been greaty facilifated by the method of J Gershou-
Cohen who has employed the double-contrast method of suceessrve
injections of barum, succeeded by mflation with air

Remoret of a pices of tissue for microscropie exammation should
always be undertaken, but though 1t may have gant cells and present
the pathol 1 pieture of tub 1 the & of tubercle
Dbaeilh 13 meonstant

Differentzal ragnosis from caremoma, or from drverhiculitis, 13 Ly no
meana easy, but as a general rule, tuberenloms progresses more stowly
and wsiduonsly and afiects younger people  Exammation of the
blood may hera Le of some value. the anenua w patieats with tuber-
culosis of the cecum betng less severe than those with carcinomatons
involvement of the sama regron  The blood sedunentation rate may
be of value

The prcture of acute aneuna synchronously with tumefaction in the
right hac fossa 18 more charactersttie of caremonia of the eecum than
of any other condition.

1 bereul

has also to be hed from chrome

tuhereulosts give the Stierhn wign, that 13, show hyper-urmitabiity and
hyper-motihty, especially of the cevam, with laek of haustral segmenta-
tion and wrregulanty of contour; bub this smign 13 pot of absolute
diagnostie value, a3 any typs of uleeration of the colon may produce
the amo appearances
C The main compk of of the
bowel are stneture, pedorstion, snd hemorthage Actual stenoms
and stricture in tuberculous disease progress slowly, When a fluctuat-
g tender mass, usually on the right side of the abdomen. n the

\ . -
' .
' - v . . .
s w0 vy pavels goud LeSUIlS, BUG deep M-Tay therapy has been
advocated by some workers  Of drugs, cod-liver o, hahibut-liver ool
nd smalar preparations sre idicated. Calcum and parathyrod
therapy have found favour :
Hyperplastic tubercaloms demands surgieal miervention, and three
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surgical procedures hitve been especially advocated : enterostqmy,
short-ciremting, and total resection of the loop of bowel mvolsed
Tuberculous peritomtus, both of the ascitic and plastic types, may
be sassociated with chronic L pecially when tubercul
ulceration of the bowel is present in additron,
The following illustrative cases may be cited :—

1 bacul

1 Tubereul fthe large mtestine,
dysentery and, 1o radiological appearances, ulcerative colitrs.

A married woman of twenty-seven was first scen 1n December, 1933, when
she was complaming of prolonged diamheea with the passage of dysentenc
stools and occasionally blood These dysenteric symptoms bad pessisted
for 2} years, after residence 1n Ceylon, and kad led to a diagnoss of amebic
and later of baculary dyscotery. The stools contaned pus, blood. and
macrophage cells The white biood.count was 7,000 and the Jymphocytes
numbered 21 per cent. Tuberculous ulceratton of the rectum was demon-
strated by sigmordoscopy. and tspreal aeid fast bacillt were obtasned from
preparations made from the ulcers  (Plate XIX, F, facing p 4‘5’)) In:n

i Eaii PR A PH S S

years later, There was no evidence of any tuberculous focus m the lungs.

2. A man of fifty.sic was first scen in October, 1935, complaimng of
diarrthea and dy sentenc symptoms together with & lows of 28 1b tn weight
The stools, which were fiquid and extremely offensive, contamed pus and
macrophage cells By the method of acid fast
bacllt were demonstrated Here agam, the pictare obtamed by bariam
enema was one of chromc colitis, gavang the typreal smooth appearance and
lach of haustration A bunch of cslcareous retroccal glands was also
visuahized. The sigmoidoscopic pictuse whs that of a granular coitis Al
though improvement was obtamed by a month m hospital, with gun tn
weight of 14 Ib, the prognosis was unfavourable.

et e b amiefiva

" Valvular wag 12 December, 1921, and nas
successful, but the patient died a year later from streptococeal septicaemuz,
the infection ongmating in the czcostomy wound, At autopsy, stenoss,

Jation, and tub of the large intestine were demon-
strated, the microscopic sections showing the typical histalogical peture of

uloss  (Fig 89
e o of 81 catme from Durban, South Afos, where she had heen
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suffering frot * dysentery,” with blood and mucus in the stools, for the past
tno years At first she was regarded as an mtractable case of amebic
dysentery and was treated accordingly, without benefit On armval
Voeglond = Qorbneilon A 4ha ol 13 5ag core

~ atnd ik opdama nf

r
Fig #9 —Microscoplc section of ascendiny colon, showang tuberculous injection of
the longstudinal muscularis layer

Her appearance suggested tubertuloms There was a hectic flush on the
cheebs, a hectic temperature, fine down on the fare, and lanugo hawrs on the
body * Moreover, an X-ray of the abdomen showed caliareous retrocartal
glands The diffcrential blood-tount was also auggestive, the proportion of
Iymphocytes bemg as high as 64 per cent The diagnows was completely
established when masses of acid fast bacilh Were demonstrated ra blood and
mucus passed per rectum subsequent to continuous lavage through the

I%e barium enema also showed the smooth atrface and lack of haustrrtion
#0 charactenstic of this disease The vicamous appearance of tubercle
bacilliin the faces 18 also to be noted
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surgieal procedures hive beent especially advocated: enterostomy,
<hort-circtating, and total resection of the kop of bawe] involved
Tuberculous peritonitis, both of the ascitic and plastic types, may
be ascoctated with chronic diarrtbea, especially when tuberrol
uleeration of the bowel is prescnt in addition.
The folloning illastrative cases may be cited :~e

1. Tubcrenlous fthe larye int. hhing chronic barillary
dysentery and, in madiological sppearances, ulcerative colitss,

A mamed woman of twenty-seven was first soen 1 December, 1933, wlen
the was complaning of prolonged diarrheea with the passage of dysentenc
stools and cccasionally blood. These dysentenc symptoms had persisted
for 2] years, after reaidence in Ceslon, and had led 10 & diaznoss of amebic
and Ister of baallary dysentery The ftools contained pus, blood, and
macrophage cells  The white blood.count was 7,000 and the Iympbocytes
numbered 21 per cent.  Tuberculous ulceration of the rrctum was demon-
etrated by aigmordaecopy. snd tapical acid fast bacilh were obtamed from
prepamations made from the ulcers. (Plate XIX, F, facing p. 430) Inan
attempt to perform appendicostomy, Apnt 4, 1934, the lamen of the appendix
was found to Lo obliterated and adberent to the czecum, and on jts removs)
the cause was ascertamed to be tubereulons infiltration of the aprendix wall.
Ab ion, S 21, d

T 21,1934,

N T PT
resembling chrome vlecerative eohtis, and a mass of calified lgbﬂml«’m!
retroceecal glands.  Althouch the patient’s genersl condition greatly improved,
the diarrhea did not entirely cease, and she succumbed to the disease three

.t - B i “u

N L e e ata temne

. of

- ‘bt

o . . ad
macrophage cells By the method of acd fast

hacilh were demonstrated, Here atun, the pictore obtained by barium
enema was one of chronic colitis, giving fhe typical emooth appearance and
lack of banstration A bunch of calearcous retrocmcal glands was also
visuslized. The sigmoidoscopic picture ws that of & granalar cobts. Al
though improvement was obtaned by a month mn hospital, with garm @
weight of 14 1b, the prognosis was unfavourable.

In November, 1921, the case of a laboratory assistant aged toenty-five
wag inveetizated.  There appeared to be o war infection which commenced
in Salonica in 1917,"and had been diagnosed and treated as ameebic dysentery.
The patient was ill and emaciated  The numerous stools contained blood,

3 —mpetla g

" - e

was performed m 1821, and was spparenuy

R L S Ll et mnna? sptimmmt,
. . = s,

. . . of

taberowons, LIk Sy y
uq, A gitl of 8} came from Durban, South Africa, where she bad bern
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howeser, the resolution of the lesions on the mstitution of antiyphilitic
trentment

The radioscopic appearances of extensive syphilitic stricture of the
rectum have been deseribed by C. J Dmeck  There 15 no ampulla, only
asmooth general contracture of the lamen, begimming abuve the internal
sphincter. The stricture 15 usually long and penetl ke, and the open-
10g mto 1t may be funnel-shaped

Treatment,—This consists of the usnsl antisyphilitie treatment,
vigorously prosecuted The actual cantery may perhaps have to be
employed for exeision and cauterization of the condylomata  When
stenous is present, operative measures, such a3 short-circuiting or
colostomy, may be required.
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SYPHILIS OF COLON AND RECTUM

It was formerly thought that syphilitic ulceration and syphilite
doatis # rrant mamond

Aicancn nf hn lnson cninotina qora nf m 3ub $ha athibnda

important factor n rectal strictures ae a whole,
. There are two types of syphilis of the large mtestine* & primary

considered further . N

Among the later lesions of intestinal syphulty is the gummatous
colitrs descnbed by R. Mamgot The gummata may be single or
multiple, they may start as small nodules which grow relatively
rapadly, so that i the conrse of a few months they measure aboat
5 em i diameter  Later, they uleerate and a mixed bloodstained
exudate escapes, Which may mve n<a to blood-and-mucus discharges
m the stool  Eventually a tubular steuosis of the rectum forms and
may lead to obstruction, though not to actual fibrons stricture, Of
this form of syplulitic colitis the author has encountered only one ease
mn s senes

Tius was tn a ahip’s steward scen in 1925. A definite history of syphilis of
four years' duration was given, and the Wassermann reaction was strongly
poutive  The case was complicated by extenstve pem-anal uleeration and
suppuration of glands in both groins, sugzesting lymphogranuloma imgumnale.
The faxces contamed blood and mucus  Two definite rectal ssnc!u.ma ng{l‘l

G M Gray has reported two cases from Nigeria which were cured
by antisyphiitic treatment (Lockhart-Mummery). The best de-
seription 15 given by Charters Symonds (1922), who ‘de‘smbe‘s 1t 83

pésme gerological tests for syphihis. he most telhng metnod i
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pigs produces an ingmnal bubo m every case , this method can therefore
Le employed for diagnosis Tho most reliable test at present in nse
(Findlay) s, however, the mtracerebral moculation of white: muce,
which produces an encephalits  The serum of en nfected person
contains antibodies, hence a protection test has been devised by mmng
equal parts of the sermn from a bubo patient with an emulsion of mouse-
brain didated 1 5 1n normal saline, and Lept for twel e hours in an ce-
Lox at 4° C  When injected m doses of U5 e Intracerebrally, no
reaction s produced

Recently Y Miyagawa (1936) has found n Japan that o squirrel
{Entamnas asaticus tahs) 15 highly ble to \
and mtracerebral moenlation  He has, moreover, been able to cultivate
the virus in chono-allantoic membrane of the chick embryo 1 tissne
culture

Ravaut, Levaditi, Lambling and Cachera, finding that they were
unabla to moculate monkeys mtracerebrally with eontaminated mater-
sl from the rectum, devised a method of moculatmg a portion of tissue
removed from a case of ulcetative proctitis under the sk of a guinea-
pie | Alter o few days the mgunel lymphatic_ gland was exeised,

granuloma,  small herpettform vesicle, or ulcer, on the propucs, which
heals up 10 o few days From this pomt the virus travels 1 the
Iymphatics to the ingmmal glands  The meubation period, before the

smpheated
The affected glands gradually enlarge, and after a penod of several
weehs—or even months—the swellngs break down and suppurate.
Sometunes they subside without suppuration and are hard and ex-
tremely tender Fistulous tracks may form, from which a serous
and sticky flud oxudes It much lymphatic tissue 15 removed by
operation, an elephantoid condition of the scrotum and leg may énsue,
Chmatic buboes m the gromn have defintte physical charactenstics
which serve to distinguish them from other suppurative lesions, such
as septic buboos, plague and filanasis  Sometimes panful effusions,
probably due to toxic absorption, sre noted m tha larger jomnts.
Extragenital mfections have been recorded—on the tangue, folloned by
glandular enlargements 1n the meck (W Curth), in the axila (3,
Hellerstrdm) , and av the faoh (Lepinez and Grévm)  The autber has
;.lsg seon the cervical glands affected m an Indian seaman with inguinal
haboes



CHAPTER XXIX

LYMPHOGRANULOMA AND CHRONIC CICATRIZING
ENTERITIS (CROHN'S DISEASE) .

LYMPHOGRANULOMA INGUINALE
. {Genito-ano-rectal syndrome)
Synonyms.—Chmatie Bubo  Inguinal Poradamtis  Nicolas-Favre
Disease

Definition,—Lymphogranulwma inguinale is now hnown fo be
due to a filterable sirus wlieh, entenng through a small pnmary
vesiele and travelling na the lymphatics, cauces inflammation and
suppuration of the ingumal glands At thes stage it can canse consti-
tational disturbances, sich as pyrexia, i severe degree.

In the male, bubows are produced n the groin, sometimes in the
avilla and nech , 1 the fomale they are rarely seen, but there oceurs a
general lymphedoma of the sagma and 1ibia, hnown as * esthinméne.”
In both kexes mfiltratton of the penrectal tissues takes place, resulling
m ulecration and stricture, hnown as the genito-ano-rectal syndrome
It 1s with the rectal aspects of lymphogranuloma that this account is
manly coneernad

Knowledge on this subject v comparatinely recent.

ZEtiology.—The bubo termed ** chmatic bubo ” 15 well hnown m
tropieal practice ; 1t 19 e<pecially prevalent among Europeans in West
Afnca, India, China, Malaya, Japan, the southern Mediterranean, the
West Indies, and Sonth Amenea In France F. M Durand, J. Nicolas,
and M Favre (1918) desenibed this*conditron, as ** Lymphogranuloms
ingumnale,” and 1t has been realized that the virus 13 widespread jn
France and Germany, and indeed throughout the whole of Europe
Since 1933 sevcral cases have been reported 1n England. The wnter
bad one ease (1935) 1n & woman from Soho, London, whose husband
was similarly affeeted In tho Umited States this disease has been
recogmzed 1n all 1 mamfestations, especally among the negro
population.

The tirus—In 1930 § Hellgrstrin and E. Wassén transmtted the
virus obtamed from the pus of inguinal buboes to monkeys, mtra-
cerebral 1 produced a Ti phall An emulsten
prepared from the cerebral tissues produced, on 1ntradetmal 1njection,
8 loca) mamfestatyon known as the Frei-Hoffmann reaction  The virus
of lymphogranulomsa belongs to the filterable group, and it has heen
shown by G. M Findlay (1932) that intraglandular injection of gutnea:

508
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e mead sans am s malh bas neasy asea thig method ean therefore
.. . ble test at present i use

. . rwculation of white: mice,
. o ~am of an mfected person

reaction 13 produced

Recently Y Miyagawa (1936) has found m Japan that o sqmirrel
(Entamiias asatieus orentalis) 15 hghly susceptible to mtratesticular
and intracerebral inoculation  He has, moreover, been able to cultivate
the virus m choro-allantoic membrane of the chick embrys 1 tissue
culture

Ravaut, Levaditi, Lambling and Cachera, finding that they were
unable to inoculate monkeys mtracerebrally with contarmmnated mater-

e OO R L A e Y

« N .
H M Hanschell (1926) desrrbed, as the pnmary lesion of fympho
granuloma,  small herpetiform vesicle, or ulcer, on the prepuce, whick
heals up m a fow days From this pomt the virus travels t1a the
Iymphatics to the mgumal glands  The ncubation period, before the

Usnaluy, In well-marked cages, tne mternal inac glands are also
mpheated

The affected glands gradually enlarge, and after a period of several
sveeks—or even months—the swellmgs break down and suppurate.
Sometunes they subside without suppuration and are hard and ex-
tremely tender Fustulous tracks may form, from which a serous
and sticky flurd exudes If much lymphatic tissus 15 removed by

anorstran an alunhantmd sandvban of tha gaenbne and Tae
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Patients with rectal lymphadenoma usually present the symptoms
of stneture, and pass malformed or ribbon-shaped feces. Tenesmus,
wtestinal colte, and alternating diarthera and constipation are common
Usually there are associated rectal fistulm,

Rectal lesions—Nearly all authonties are now agreed that nen-
malignant strictures of the rectum, m both sexes, are generally not
sypluitie 1 ongmn but are due to the virus of lymphogranaloma.
In'1932, Frer and Koppel apphed the intradermal test in cases of rectal
stnieture where syphilis could be excluded, and obtaed a positive
resulf O Jersild (1930) ongnally sugeested the term gemto-ano-
rectal syndrome for the symptom-complex seen 1n women who present
the eombination of t<thromine (vulval clephantiasis) with rectal
strictnre,  In 1930 the same investigator reported upon twenty-three
ca~es, m all of which the intradermal test was positive, Smee then,
results have been confirmed by French worhers  W. Frel (1932}
reported that 80 per cent. of cases presenting the gemto-ano-rectal

syadrome have gnen postive wintradennal tests, Bensaude and
Lambhng i Pans (1981) found 86 6 per cent. of strictures and 925
per aint of proctiis cases to be Frer-pocitive. They recorded twenty-
one cases of anal stricture 1n women ; in twelve of the fourteen cases
manmfesting no other kesion, Fret's mtradermal test was positive  In
the United States, H . de Wolf and J. V. Van Clexe found, among
1,010 cases subjeeted to the intradermal fest, fifty-eight positive
reactions, of wluch fifty-five were cases of Jymphogranuloma and
three had ano-rectal discase

The gevual meidence of rectal strictures has been remarhed upon
by nearly every observer, it is very much more frequent m the female
than the male, the proportions being about six to one. In Inda,
however, the proportions appear {0 be reversed. Rajam, 1 8 review
of 183 ease< tn Madras, reports rectal strictures in 18 male and 8 female

patients
It 13 now generally recognized from the work of Bensaude s:?d
. Jsnized drom i e g

The posttion of the streture has been noted by many surgeons
Perret, in fifty-six cases, gives its situation as follows: At the anus,
four; less than G em. nbove the anus, in thirty-two, between 6 and
9 em of anus, m fourteen ; in tho colon, 1n six. R DBarthels and H
Biberstcin believe that in the majonty of cases the stricture lies from
2em. to 6 cm above the anus. The association of vul al and ano-rectal

lesions has been recogmzed by many workers. i
i ERTHRE e - s A 4 thaly durss

moxdo-
24 also

) aulomns
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virus to the production of the gemt tal synd: appears fo be
as follaws :—

In the fémale, 1f the bl sore occurs in the upper two-thurds of
the vulva, the virus will, in a great proportion of cases, pass to the
ngumnal glands and, as 1n the male, an mguinal bubo will result, 1f,
on the other hand, the lesion 13 situated towards the posterior part of
the vulia or in the vagma, then the fection will pass to the mtra-
pelvic glands and fymph pleuses whach dram the lower part of the
Tectom, and o retrograde tymaphangtis takes place  In the walls of
the rectum the maxaml inridence oeeurd between 2 and 6 e above the
snus—that is at the lower border of the ampulla just below 1ts upper
margin—at the situation where strictures are most common

T R Peyton, 1n Ins classification of rectal strictures due to thi
virus, finds that 1t at first produces proetitis, then, espectaliy in women,
1% assoviated with esthioméne and anal stricture  later, annular and
tubular vectal strictures , and finally, rectal commumeating stnctures
from uleeration between rectam bladder, vagma, prostate and semnal
vesieles

Rectal strcture due to the virus of lymphogranuloma must be
rare, at least 1n England  From an analys:s from 8,068 sigmoidoscopic
examinations made during fifteen years, n the Hospital for Tromeal
Dhiseases, there were only two cases of rectal stneture gving a Fro-
Hoffmann reaction The particulars of thesn twn cases aro gven below

The first was scen m 1934 1n & man aged suxty who had & hard rectal
strictute 3 cm from the apus, bilow the stricture the surface was uleer-
ated and there were numerous fistate The intraderma! Frei-Hoffmann
reaction performed with Findlay’s antigen was posiive It appears that
twenty two years previously, n Cluna, the patient had contracted Iympho-

strictite with difatation resulted i great improsement

The second cast, 1 & malo patient from South Amenca, came under the
cate of N H Fawley in July, 1935 The patient gave a history of rectal
tzouble following cimatic bubo and extenting over a penod of mme years,
with fistula formation and & muco purulent’ discharge from the rectum
Although he had scquired syphulis many years previously, the Wassermann
reaction both 1n the blood and cerebro spmal flud was negative Thers
was also a history of several attacks of gonorrhoea including & gonorrheeal
DIncilia T 1098 foa had slamant o b slon Soonlinn 2tn 103 A5

em. trom the anus  Hustologicel examunation of & small portion revealed
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no catcinomatous changes, Dunng instrumentation a copious discharge
of fluxd pus took place from & peri-anal sinus,

The mnportance of the following ca<e to Bntish pracfitioners is
self-cvident.

A fatal and 1y advanced and case was seen 1 July,
1941, tn a woman of forty five, Undoubtedly the original infection had been
contracted in England n 1920. Two years after marnage she begen to suffer
lmm rectal ulceration which was thought to be “piles.” Since that time,

a period of eightecn years, constipation had been acute and pararectal
ﬁslulm had appeared  Gradually, signs of subacute obstruction became more

wYLE

Flg. 90.—Lymphnxnnulnml inguinale ¢ stricture of the rectum
with fistulz and ano-genital elephantlasis,
UAfter B Benaaude and 4 Landiling )
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died shortly afterwards from intestinal obstruction

Ocular complwcations have been desenbed by J A Macnie (1941)
These consist of uvertis and kerato-conjunefatis  Sometimes the
whole globe 13 covered with granulomata, and monkeys have heen
infected with extracts of this matenal The Frei-Hoffmann reaction 1s

ositive
v W Curth and his assoctates (1940) hase also 1solated the lympho-
granuloms virus from three cases of chrome granulomatous
conjunetratis with secondary pannus, by tissue culture and smmal
imoculation (mouse and monkey) ~The former method was found
wore practieable  Treatment with sulphamilamide was effective m
stopping the aetis e process

Diagnosis.—The symptoms produced by thw syndrome are mostly
thase of rectal stncture with mtermuttent attacks of diarrhea The
elmical diagnoss 13 made i the first place by digntal exammation of
the recturr A hard fibrous and annular rectal stricture certainly
suggests s condition  Sometimes the mdurated mucous membrane
1mparts & nodular, warty sensation to the examimng finger (Fiz 90)

The diagnos:s 13 confirmed by the mtracuts reaction (intradermal
test) which 13 now known as the Frer-Hoffmann reaction  The antigen
18 prepared from the diseased gland tissue, or from pus from the buboes
Pus 1s wathdrawn from a gland which has undergone softerang but not
fistulation, and 18 miced with physiological saline m a sterils tube m
the proportion of one patt to five Thus prepared, 1t 15 heated to
60°C for two honrs over a waler bath, and the followng day to 60° .
for one hour The antigen 15 preserved at a low temperature un-
exposed to hight. Tests must be repeated every three months and
should give negafire reactions m the skin of normal and control patients,

Other sources of sntigen consist of emulsified glands and, more
recently, of smlarly prepared mouse brans mfected with this virus
Some doubt exists on the senre of pseudo-reactions caused Ly normal
bram tisue  Better results have been obtained by § E Sulkan (1941)
and coll by 2 prepared duectly from

- . N vo T RSN e hag drawn up minute

. * Ot mnat be protected
1ble temperature—the
i3 efficacy. The test
he Dick sensitization

test, 01 c . of the antigen being adnumstered intracutaneously in the
forearm, where 1t causes a wheal 9 to 10 mm 1o diameter A postive
result usualiy appears hetween twenty-four and furty-eight hours after




512 DYSENTERIC DISORDERS

no carcinomatous changes. Dunng instrumentation a copious discharge
of fuid pna took place from & pers-anal einpa,

The unportance of the following ease to Bntish pracfitioners is
self-evident

s

19

o

fre . . . .

for a period of eighteen years, constipation had been acute and pararectal
fistule had appeared  Gradually, signs of subacute obstruction became more

ogramuloma Inguintale : stricture of the rectum

. 90.—Lymphs
Fix zll)f fistulz and 2no-genital elephantasis,

(after R Bensaudeand 4 Lawbling)
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being tuberculous im ongin, but no subserous tubercles have ever been
observed

That the disease 15 progressive 13 shown by the fact that 1o some
pattents who have undergone resection of the ileo-czeal portion of the
intestmal tract, the disease has spread nto the proximal portion
of thelleum  No hight has so far been shed upon the nature of the virus
which may gwve mse to this chrome mfammation  Likely and Lisa
(1939) have suggested that 1t may be alhed to that of Iymphogranuloma

Flg, 92.—Microscapic section of lower lfeum In chronic cicatrizing enteritis
{Crohn’s discase), shawing fibeosis, mainly of the submucosa, and glant
cells with included erystalline bodles. The clrcular musculsr coat is
also sffected. {duihor's care )

ingunale  They found at autopsy multipls granulomata of the ileum
in 8 negress wath thy gemto-ano rectal syndrome

Pathology.—The pathological condstion consists of a fibroblagtic
reaction with an of poly lear Jeucocytes, a
round or plasma cells The mucous membrane of the parts affected 1
uleerated and the submucosa much thickened by cellular méltration
A stribing feature 19 the presence of giant cells of tho foreign-body typo

Waid, WiL eucrusthiment on the lamen.
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CHRONIC CICATRIZING ENTERITIS

Synonyms.—Regional Ueitis; Crohn's Disrase

This rare discase 19 incladed in this work m order to draw more
general ion to th dition and to hasize the possible
vt

nennzarty af diffavani YT SRS P N

the colon are of the same nature,
~Hlsroryx—’l'lxo importance of benign, non-specific granulomata

Almost all the recorded cases of this condrtion are to be found in
Amertcan hiterature; only a fow instances have been found in Great
Brtam. In 1933 Moleswnorth reported a single case with stenous of
the ileo-cxcal valve, and in 1934 Jackman desenbed two cases as
localized hypertrophic enteritis. In 1935 Dickson Wright exhibited
tno more ot tho Medical Society of London. In 1936 Barbour and
Stokes gave an excellent synopsis of regional ileitis, together with
a completely worked-out account of an autopsy on a mental patient.
This patient had also been investigated by the author at one stage of i
illness. P. W. Brown, J. A. Bargen, and H. M Weber (1934) have

noteworthy. Crohn ongmally described the condition” as chiefly
affecting young adolescents, but eases haye since been reported mvolung
all ages.  The age of the case reported by R. F. Barbour and A B
Stohes was sinty-three.

Ztiology.—The 1leum, the jejunum, and emall portions of the
cecum may be mvolved. It 18 now recogmzed that the large intestme
18 also quite commonly sffected. T. G. James describes a ease m
which the large bowel, from the distal part of the transverso to the
pelvic colon, was mmpheated  The deseriptions of regional ieitis by =
surgeons who have performed exploratory operations are all strikingly
similar  There 13 an mflammatory process, sharply localized in ares,
involving all layers of the mtestinal wall and associated with hyper-
trophy, the whole mass smulating in rindity and appearance 2 stiff
rubber tube. lly, this fibrotic thick has been d o
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the involved portion with destruction of the mucosa, A radwgraphic
exammation demands close serutmy of each Indindual segment by
ohserving the descending opaque meal Careful mvestigation of the
termmal portion of the lleum, after 1t bas been distended as the opaque
enema passes through the ileo-cmeal orifice, 19 al<o necessary  Kantor
says that n the extreme narrowmng of the tenumal ileum the ** sinng
mgn " 1s produced A W Galambos and W Mittelman, J. I Kantor,
H M Weber, and others all beheva the X-ray appearances to be typical
and diagnostie when the termmal ileam 15 1 olved  Sigmendoscopy
1< nsually of httle ayml in arnving at s diagnous

The differential dhagnosms has to bo made from malgnant disease,
v hyperpl k lymphad nomy-
cosis, and syphilis, the locahzed mflammatory masses must be dis-
tinguished from chrome appendicitis, Mechel's diverticulum, chirome
mtussusception, and twisted ovanan cyst Cases with diarrhees have to
be differentiated from the various types of colitis, especially ulcerative
eobits, and dysentery.

‘Treatment,—The treatment of Crohn's disense 13 generally admitted
£0 be a surmcal problem  The mam posaibilities are to short-cirewt the
lesion, to Tesect 1t, or to shoxt exremt 1t first and resect later € G
Mixter prefers veseetion but admts that the mortahity 1< high  The
disease cannot be treated with any degree of success by medical means

B B Crohn (1939) emphasizes once more the meccssity of early

!F'Eps of mtestive was performed m 22 patients without » fatahty

A M onell (private commumication) Las made the mteresting and
pregnant observatwn that the sprue syrdrome may supervene after
removal of recurrng eicatrizations of the Jejunnm and upper ilenm
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Every effort which has been made by different jnvestigators to
demonstrate tabercle bacilh (mamly by the myection of materil into

the formation of gant cell <vetemss, which are al<o present m the
regional mesentene glands  Viewed asa whole, the histolngical picture
cannot be difiushed from that of tebereulosss. TUleeration and
fistnlze are seedndary to the prnary lesion
Symptoms.—An almost constant complaint 15 pamn whieh, when the
disease 13 confined to the jejunum, 15 apparently localized to the um-
bilicus ; when the czeum and ascending colon are involved, together
with the ileum. the pam s m the upper portion of the abdomen.
Diarrheea 14 almost nvanable, and the information so far obtamed
sugzets that 1ts presence or absence 19 1n some way connected with the
situation of the lessons and the extent of the pathological changes
Usually the stonls are loose and watery without much urgency and
without visyhle blood  Vomiting 1s an tmportant symptom  Most of the
patients have Loots of pyreia and generslly tbere 1s Joss of weight
Intestinal fistule nccurred twice 1n erghteen cases in Brown, Bargen
and Weber's senes.  There is usually a mild secondary apema and 3
mild leseseytosis of 10,000 .
Crohn divided Iis caces into four clnieal types, a classification which

has gince been accepted :—

1. Acute wtra-abdomnal disease with pentoneal wrritation.

2 Ulcerative ententis.

8. Chrome obstruction of the small intestme.

4. Persiatent mtractable fistule in the nght lower quadrant.

In the first type appendicitis may be simulated ; in the second the
L Pt S ER POt U St Senp

B

fmpmtxble " Sometimes, even, 1t 13 only alter resection that tubercte
and careinoma can be excluded.

‘The X-ray ap of the il ¥ proc 10 the small
intestine and m the lirge are practically the same. There is mural
{hichenng with consequent stenosts, and stiffening and shortening of




CHRONIC CICATRIZING ENTERITIS 519

s tvolved portion with destruction of the mucosa A radiographic
ammation demands close scratmy of each mdidual segment by
serving the descendmg opaque meal Coreful mvestigation of the
rrunal portion of the ilewm, after 1t has been distended as the opaque
ema passes through the ileo-cacal onifice, 19 also necessary  Kantor
ys that in the extrems narrowing of the termmal ileum the “* stnng
" js produced A W Galambos and W Mittelman, J L Kantor,

B T N P H

litss, and dyscotery

Treatment.—The treatment of Crohn’s disease 13 generally adrtted
> be & surgical problem The mam possibilities are to short-curcust the
s1on, to resect 1t, or to short-cicemt 1t first and resect later € G
fixter prefers rescction but admits that the mortality 1s high The
1sease cannot be treated with any degree of success by medical means
B B’ Crobn (1939) emphauzes onea more the necessity of early
cormition of the eandition even before the appearance of charactenstie
adiological changes, § F Marshall (1940) hes made follow-up
brervations on 43 cases of reyonal ilestis over 2 period of seven years
) these, 29 wero operated on, with 2 deaths  Resection of mdiadual
00ps of sntestine was performed 1n 22 patients withont a fataty.

a M sneut (prvate commumeation) has made the mteresung and
reguant observation that the sprue syrdrome may supervene after
emoval of recurring crcatrizntions of the jeunum and upper alenm,



CHAPIER XXX
DIVERTICULITIS, INTUSSUSCEPTION, HEMORRHOIDS,
FOREIGN BODIES IN THE RECTUM
DIVERTICULITIS AND DIVERTICULOSIS

Ir is beyond the scope of the present work fo describe in detail the

large amount of research which has been devoted to this subject in

recent years. The conditions will be dealt with only in so far as they
e Tid e s PR .

*" Fmcohths which form 1n the
+ the lumen of the colon, but
flammation or ditertienlitis. H

e on W Ctepemania

were present in 10 per cent. From autopsy records of 1,925 cases
{1924-28), Ranhin and Brown at the Mayo Chnie found dnverticnla 1n
52 per cent It 1s probably a fair estimate that the incrdence of dwverti-
culosis m those over forty 1s about 5 per cent and 11 only some 17 per
cent of these are symptoms of diverticulitis present

H. C Edwards (ound nm the youn; s

PLipni PR Dl

es of cases was
< feet ab ahant

pomt, but recent observers are by no means 1n agreement that this 1s
520
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the true explanation H C Edwards pomts ont that the crcumference
of the itestme through which diverticula emerge 13 governed by two
anatomucal fictors  the of the scle-fib
and the mode of entry of the blood-vessels 'The mtes of election for
the formation of drverticula are arranged m two rows smmediately to
the mesentenie side of the two lateral muscnlar tema  Bach diverti-
culum starts by the migration of & wedge-shaped process of mucous
membrane through the exrcular muscle-fibres at the pomt of entry of a
blood-sessel Once the process has talken place, pressure exerted from
within the bowel forces the wedge of mucous membrans further along
the conneclive-tissue sheath of the blood-vessels, and eventually a
flask-shaped diverticulum 1s formed When tlug stage 1s reached, the
ewrcular muscle-fibres between the diverticula steadily contract, so
that the pouches become progressively larger, and at the same time
the lumen of the bowel becomes narrowed From these considerations
1¢ s0ems npossible to escape the view that diverticula are due to forces
ansing within the bowel-wall atself

Pathology.—The processes which ocour in the diverticula sventually
produce nflammatory changes, so that perforation, stricture, and
fistule result In the great majonty of cases, howsver, diverticulitis
runs & chrome, uncompheated course It 13 generally acknowledged
that ‘pathologmeal changes occur most frequently m he pelvie colon
and rectum, probably because of the facal stasis which arses at these
sibuations. It 13 pointed ont that, at this level, the nature of the feces,
vhich are firmer and more compact, tends to provent the diverticula
J e ST ey oo

tion, later they spread to the other coats of the bowel and to the
mesentery, produemg penmgmoiditis  The chromo thickeung of the
mesentery results from spread of the mfammatory process, and some-
times may bs dud to perforation mta the mesentery Perforation of
a dwerticulum may produce a loval abscess, or fistula’, rarely, however,
does 1t bring about, general peritonitis 1t 18 not uncommon for a vesico-

- '
e ey .

of daramtat o 1 4 ot

'
present, 13 probably dependent upon attack to, or perforation of
sol:i\el other viscus. * Diverticulitis with the accompanying paun, pyreua
and leucocytoss, closely resembles appendieitis, but 15 on the left side,
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Fhote D Bertram Shires

Darlum enema, showing stemosls and ulceration of the

1ower sigmold and rectum in a case of diverticulitis pro-

ducing dysenteric symptoms. The czecum had been removed
eleven years previously for this condition.

Picko Dr G Maiter Contimer

Barlum enema of extreme case of diverticulosis of the
transverse colon. (Dr N H Fairley's case)

,::f’“'j DIVERTICULITIS AND DIVERTICULOSIS
! A\ PLATE XX



Photc Dr F G Hood

RADIOGRAPH OF A TUMBLER IN THE
RECTUM (se p 528)
{Mr H L Gnfiths’ case )
PLATE XXI1
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and 1t may be acute, subacute, or chrome Constipation 18 usnally
a constant accompaniment, espectally when "tumefaction has taken
ace, and an actual lump can be felt  Ou the other hand, diarthea
ale o A e S A L

a0 ' .
ha . . .
consisted for » time almost entwrely of blood-stamed muens The
explanation of these cases seems to be that the drserticular mass 15
ceer o a o e T s

B 1 . . .
has taken place with d then the
1o the dysentenc syndrome may be very close

The most stnking caso i the author's series was the following —

+ ey, - . P o

i

wes found to be

colostamy had to be performed on account of ntrapelvic suppuration
1t was defimately proved that the whole illness was due to compheations of
dwerticulttss, no enidenes of neoplasm Was fortheomng

Symptoms referable to the bladder often oceur and usually betoken
serious compheations, diverticulitis beng the most frequent cause of
vesico-colie hstula
Complications .— P
frequent. and J A B
often 1 dns erticuhitis *
imtrapenitoneal alsces
There appears to he
10 gve Dse 1o carnma .
Amabic miection may be grafted upon diverticnhtis, and may then
Le respnsible for somo of the symptoms  This comphieation hay beoy

s P




Photu~ Dr F G Wood

RADIOGRAPH OF A TUMBLER IN THE
RECTUM (sez p 528)
(Mr H L Gnfiiths’ case )
PLATE XXI
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cephon ; the necks the Junction of tho entering layer with the mass, and
ithe part which advances 13 hnown as the apez. The mass which eon-
stftutes the mam intussusception gathers sohdity as 1t advances
Naturally, with mcreasing pressure, the blood supply of the nner layers
of the mtussusception tends to be cut off Gangrene may, therefore,
ensue,

The following 1 aneties of mtussuseeption are recogmzed —

Tleo steal . about 8 per cent
Tteo cohie (tleo aleal which has passed through

the fleo-ccal valve) B, o,
Heo ceeal (with the ileo cwecal valve at the

8%, .,

Cecal (invagmation of the caput czc) 2, .,

Colo-colc (colén mvaginated into colon) 8 o

In a few cases, mtussusception m children anses from irritation
caused by & polyp, & submucous lipoma, or & Meckel's diverticulum
In bacillary dysentery tn chuldren under ten yoars of age other fections
of the intestnal tract, especially with Ascarts lumbricordes, may be a
predisposing cause

Symptoms —Intussusception accounts for the majonity of cases of
acufe intestinal obstruction 1 children m the frst two years of Life.
It us:la\ly oceurs 13 & well-nounshed healthy eluld  He 1s suddenly

drarrheen sets 1, with blood and mucus 16 the stools Indeed, the dis-

noted blood and mucus m 89 per cent of the 400 cases they pass m
review The bleeding anses from venous congeston and, 1n additjon,
there 15 considerable sloughing of tissues
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noted twice m the author's series. There is no-evidence, however,
that a previous dysenteric infection in any way predieposes to diverti-
culosis, This point has been investignted in seventeen con<ecutive cases
under the author’s care,

Diagnosis.—The diagnosis of diverticulosss and diserticalitis is
made chiefly by X-ray cxamination, In the early stages the X-ray
appearances are those of extreme wntabihty of the colon. The mgns
are those of spasm and excessive motility, all degrecs being visible
At first there 13 marhed and irregular lmustmtmn The actual
diverticula arp visushzed as ** ymhcml elevations " and are usually seen
m the sigmoid colon. Then there is the “ eaw-edge " appearance, and
finally well- marhed drverticula with wido mouths ean be visuahzed
after partial evacuation of the bartum enema. (Plate XX) Dnvemcuh

contaming fecohths give the ap of g Ik from
a broad stem, represented by tho con(mcted and spasnc bowel.
and dns are usually of httle

vn]ue, e‘(cope when the lesion is extremely low. Sacculation: of the
mucosa js generally present.
Treatment,—1ho treatment of dwerticulitis is mamly medieal;

only “hon r.-omphcatxons are Ivresent shonld surgical mtexfereq:e‘he
nndn amé wla M naneled af roct in

In a patient who presents symptors of diverticalibis such a reguue
must be continned indefinitely.

INTUSSUSCEPTION
- **---dee U3 i3 nevertheless one of
t dysentery, on account
with one or other cf the
ysentery, So (requentl}:

mtuesusce;mon " On the other Band, intussusception may closely
rimulate bacillary dysentery. L. .. -
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Skin tabs surroundmg the anal margm sre the result of fibross
following some acute i resulting 1 tk bosis. These
tabs are composed of shim, with & central stromia of connective tissue

Internal haemorthords are varcose tributames of the muddle and
superior hemorrhowdal vens, and are situated mn the lower 3 or 4 em
of the rectum. Tumours projecting through the anus are clasmified
a3 miernal hemorrhowds if they are covered by mucous membrane
only

a

af mternal b hotds are chiefly bleeding and
prolapse o of thrombosed piles occurs, with
sloughmg and vleeration  The amount of bleeding vanes conmder-
KX . Nanta T S

the patient’s Life, or continuous bleeding from mternal piles may
bang about & severe macroeytic anemia, resembling Addisonian

'

of the many forms of dysentery
In making a diagnoss of mternal piles & proctoscops should always
be employed, as they may easily be mussed by rectal palpation alone

FOREIGN BODIES IN THE RECTUM

Foretgn bodies aceidentally swallowed may lacerate the mucosa
of the rectam on bewng passed, and may m this manner give rise to
dysentenic symptoms Small bones of fish or chicken, for mstance, are
often passed by children, while adulls frequently swallow pins and
paer 2oy AT o R
suses umve wveell tucutded s WL Ue L0reIgn bDodies  have
been recovered several months or even several years after bewng
swallowed
Forewgn bodues introduced wnfo the rectum —Remarkable lists have been
compiled of foreym bodies which have been wtroduced through the
anug into the rectum either designedly or by aceident
Buch bodies huve been mtroduced Vuth»the mitention of rebeving
e e R Tnsame persons
@nown ta concest
AMammery cites
wew w w0y of carpenter’s
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Laedlary dysentery (see p. 81). Only 1n chronic intussusception,
which usually oceurs i adults, is radioscopy by means of & bariym
enema of any direct diagnostic valee, The need for differential
diagnous from Henoch's purpura may occasionally arise,
When other data are typical, the dignosis should be made even i
the absence of an abdomnal mass, as delay 1n operation is fatal,
T —The t of ton is surgical,

HEMORRHOIDS .

Hemorrhols are usually sufficiently distinctive to be recogmzed
at sight, but there are many other conditions with which they may be
assoctated. The almost constant association of piles with increased
1ntra-abdominal tension, as in etrrhosis of the hiver, is well known, and
they alo result from portal thrombosis due to porto-systemic anasto-
mosis.  They are, therefore, a frequent accompantment of the dysentenc
iseases ; the assoemtton of external and internal piles with chromic
amabre dysentery has already been referred to (p. 167), The followng
are some of the conditions from which hemorrhoids must be
differentiated.

Condition Means of Differentiation
Per anal condylomata . Posttive Wassermann reaction, his-
tory.

Low rectal pols p1 . Digital examnation

Bilharzal adeno-papillomata . 1 Presence of bilharzia eygs n faces

Amdbic nlceration . | E. histolytica, free forms, or cysts m
' fwces.

Carcinoma of rectum | Digital examnation,

Tolyposs . | Digital examination

Granular rectitiy P | Proctoscopi¢ examination.

Rectal prolapse . | Appearance-of prolapse

Rectal strcture ! Dhgital exammnation.

Anal tuberculosis .. | Appearance of ulceration snd bacter-

1ological examnation of discharge

Therr usually d e and b rp S may be
modified by thromhosts, ulceration, eedema, necrosis, and even gangrene
External heemorrkords are due to distortion of the vens beneath the
sk surrodnding the anal margin  Recurrent mflammation leads to



Appendices
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tools into Jus rectum. Death in great agony took place seven days
later, and at post-mortern the box, measunng mx inches by five
and weighing twenty-two ounces, was found, containing several tools,
mneluding a screwdniver and a saw.  Portions of glass or actual tamblers
have been mntroduced, E. A. Diggine recounts the recovery of a
glass from the rectum of a marine engineer in San Francisco  Being
econsctous of certain symptoms i the rectum he touched something
which felt Ithe the nm of a tumbler and broke off part of the edge of
the glass leaving a serrated margin  The tumbler was eventually
removed 1n safety by filling it with plaster of Pans,

The following case, i the Albert Dock Hospital in London, was
treated by my colleague, H. E. Gnffiths, F.R.CS, who has kindly
permitted me to quote it.

Tho sabiond soap o hoabgmn o £41- T 80T L

PV TR S

(Plite XXI) was taken as soon as he had been admitted into hospital, and 1t
was found that the tumbler was situated completely above the sphincters, *
which had conteacted below it,  Great swelling of the mucous membrane had
taken place, 60 that 1t entered the lumen of the tumbler and thenm fitted into
& sort of groove between the wall of the rectum and the invagmated macous
membrane It »as thus impossible to approach the actual rim of the tumbler.
The abdomen was opened, and wiile an asaistant exerted pressuro upwards

closed A few weels later ho returned to b3 ship and has been at eea ever
sinco



APPENDIX I
THE INTESTINAL PROTOZOA
ENTAM(EBA HISTOLYTICA (Schaudinn, 1903)
Synonyms.— Amela dysentena” (Councitman and Lafieur, 1891}
Entamaba cob var tetragenn (Viereck, 1007) Emtamoba hartmanm
(Provazel, 1912) Entameba dysenterie  (Uouncilman and  Lafleat)
Entamaba dispar (Brumpt, 1025)

Historical.—(Seep 22} Ttis generu.lly agreed that the ameeba first seen
by Losch n 1575 snd named by hm " Amaeha el corresponds to the

e saamr oav e aaioos s .
rdevelopment of ameeba 11 the cysts and ther emergence m moist prej

para-
tions of fzr:us outside the humnn body A W Sellards and M Theler {19"~l|

eyt oy S bl the s seay consututes the
precystic form
34

531
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Tt may bo stated categorcally that any amabe found 1n o dysentensc stool
and contaning red blood corpusrles vs B histolytica Sometimes, when the stools

Fig. 93 —Entamaba hutolytica (x 2,500) (After Dubell }

1, Active anurbold forn wth snemted red bloog-corpuecles

3 Biucieate cyst
e tn Giamutcy

2, Vamudeate cysia,
4 Quatrmuclcate +vat , 5, Quadrivucleate crst, small tace

do not contaun blood and are diartheic, the ameebie do not contaw red blood-
cells, but mamtan the morphology charasteristc of this species Howerer,
even when the majonty do not contam blood-cells. careful search will veually
isclose one or two that do
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Yorhe and Adams (1927} have shown, from dlumical and expermental data,
that the quadrinucleate cysts take s to eizht hours to develop from the
preevstic stage 1h the gut, and that the whole cyele, from the preeystic stage
through the mature cyst to the excysted quadnnucleate ameebul, can be
passed through m twelve hours  Thu author has nated that m the human
body formation of eysts from prcystic stages tahes about sxtect hours, as
ohserved in patients m the course of practice In a recent matance the
patient passed 1n the laboratory at 4 p m & stool contamning ammerous typieal
active precystie E Auslolytica, and at 8 a,m on the following mormng & fresh
stonl chowed only ty pical four nuclear cysts

Propagation.—The cysts of E ketolytica leave the bndy 1 vannus
stages of dey clopment , seldom aro more than 50-60 per cent mature when
first passed in the fzces, but it has been observed bv W Yorkeand A R I
Adams (1926) that immature cysta can completo their development outside
the buman body It has been found, also, that these cysts, when kept moist
and cool and when placed i uear water, may live for 8 number of neeks, but
that they are destroyed sapidly by desiecation or by exposure to high
temperatures

E hustolytua cysts begin to die fanly rapdly in feves kept at laboratory
temperature {16~20° C } for threc or four days, and are usually all dead 1n ten
days, the same rcsults are obtamed when they are kept at 0° C o the wce-
chest  Washed sugpensiona Live longer, espronlly st freezmg pomnt, but even
under those conditions, the majanty do not hve more than three weeks  The
cysts can survive a temperature of 45° C for thirty minutes, but are killed
within five minates at 50° C  (The author sent speamens to Drbohlav in
Prague, and from these a kitten was infected successfully ten daya later )

Reststance to chemicals —Yorke and Adams have found that cysts are
remarkably resistant to emetine and quinoxyl and relatively so to hydrochlorc
aed and chlorme By employing the culture viabihty test, they ound that a
1 2,500 soluton of bichlorde of meremy killed cysts in thirty minutes
a1 per-cent solution of carbolic or lysol was equally effective  Formahin, on
the other hand, 13 a comparatively poor agent for their destruction Perman
ganate of potash 13 even lrsy effective  Lxtended observations by many
workers, on the action of substances m water, show that the treatment of
water with chlonne cannot be relied upon s & means of extermmating the
cysts of £ hestolytica, because 1t takes practically » hundred times as much
chlorine to Jull them as 19 used in water stertlization, and when so treated st
15 1ot putable

.. The usually-accepted method of deternumng the witaly of cysta of
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The nucleus 190 delicato that 1t 19 practically invisible in fresh and active
forma, but when the orgamsm 13 fixed and stained 1t presents a charartenstic
structure. The nuclear membrane 19 encrusted with umform fine granules
of chromatin and there 15 a small dot bhe contral karyosome, Between this
karyosome and the nuelear membrane there 19 & clear area which 1s devaid
of chromatie granules and which 39 marhed by a linin network with a radiat
srrangement  From details such as thess the nucleus ean be distinguished
from that of Entameba colr, 4

Mulupheation takes place by tunary fisson, and normally occurs i the

relatively larger nucler, they then round up and become inactive—in the
precyste stage Tt was formerly thought that the occurrence of this stage was
due to external i but 1t 19 now, Iy, regarded .
as a natunally recurnng phenomenon in the Ife cycle, irrespectine of
environment

Cystr—Cyst formation then takes place, the sole purpose of which, ac-
cording to W Yorke and A R 1) Adams (1926), 13 the transmisaion of the
parasito from one host to another. :

Before cncystment all the food contatned in the amaba 1s thrown out.
A thin cyst-wall 1s formed, thinner and more transparent than that of Ent-
ameba colt, and tho nuclens remains about one-third of the diameter of the
newly-formed cyst, They are then hnown as pre cystic forma

In'the tntenor of such cyst indiriduals, there are lawd down 1n the cytoplasm
ene ur two massive and deeply stasnng strictures hnown as chromatard bodies;
n £ hslolytica they aro dumbbell liho structures with rounded ends, thus
e G0 mr e R T

posscsses well.marhed gly cogen vacuoles

In size, the cysts vary from 5g to 20p m dmeter, thus correspondng to
the various small races of £ _hustolyfeca which hive bren deseribed In fresh
preparation they are greerush and are espevially refractile, so that they may
eanly be picked out, with a low power objective shghtly out of forus, A3
minute dinmond bke structures On staning with Weigert's jodme, the

S emang of the layér of chomosome gramiles towards ane pole of the
s, and that, this cocentrio thckenung, since 1t does not oceur 1n the
pucles of E cols cysts, may be a useful diagnostic gurle
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from ameebic dysentery, m a few mstances these ammals have developed
abscesses of the Liver Cyst formation can even bo produced 2nd accurately
controlled m culture tubes {Dobell)

C. Dobrll, 1n a Report of the Mediral Research Council for 193132, statea
that the presence of certain bacteria 13 favourable to the growth of £ k-
tolylaca, while that of other organisms 1s harmful, so thet special bactena seem
10 have s apecial relation to events in the Lfe-cycle The entameeba 13 unable
to form cysts n culture, unless this particular bacteral species 1s present, and
they are unable to * hatch " 1n sterile media or in the presence of dead bactena
These ewenmstances may shed hght on the conditions which causo £ Ats-
tolytica, when present m the lumen of the healthy human mtestine, to
assume & pathagenic téle 1 the tropics

Susceptibilty of animals to B hssolytca nfection —F Losch (1875) first
[Pt s i Rt S I A I

the surface of the large wntestine 18 mfected with amebe, commencing &t
the Jowet part of the large ntestine, where changes in the mucnsa are most
marked A W Sellords snd L Leva (1923) have shown that 1t 19 at this
pont that natural stama occurs By Lgaturing the large intestine of cats
at vanous levels and moenlating material contaming ameebs directly mto
the cwcum, they demonstrated that the infection commences and 19 most
marked just above the Lgature If the anmal survives long enough definite
uleers ocour, as o human beings, but usually death tahes place from general
necrosia of the mucosa  Aa theso observers have shown, bacteral mvasion
of the blood plays a decisrve part  Heawly infected cats pass per axum a
whitish flud contaimng broken down cells and enormous numbers of ameeba ,
an the Jess acute stages the stools resemble those of amabic dysentery in man
Recovery rarely takes place 1n cats, but when tt occurs the infection entirely
diea out, no earner condition bemng produced, a3 in man  Secondary infec-
tioh of the liver may take place, leading to Liver abscess

Guinea-pig —Guines piga have been infected by Baetger and Sellards
(1944 and later by other workers, mfection being brought about by injection

" ] ]

! . .
tound 1 monkeys (Macacus sunitus and M rhesus) 18 identical with

Amebic dgseotery and smeda bver woscess
may oecur 1D Ammais 1
cnptlnt¥5§ s naturalmfection, A Eichhorn and B éullagher (1910} record
; case of tb}'mzxmzry complicated by hiver abscess 1n an orang utang in Manila
 an outbreah 10 Amenics, spider monkeys {dleles afer) nero mfected ; Out
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cats It appears that the viabslity of cysts 1a dependent, not mercly on the
amount of availible mowsture, but also on the prevailing bacterial flora
Kuenen and Swellengrebel (1813) in carrying out s sertes of experiments,
whowed, for nstance, that st & temperatura of 27-30° €, eyats hept 1 watcr
contaimng bacterin were no longer viable after nine days, but a proportion
remained 80 for twenty-nine days at lower temperatures, hen the bactenal
flors was not excessve. W. C. Bocck (1921) showed, farther, that cysts
atored 1 distilled water and subjected to thorough washing could eurvive
for 153 or even 211 days. .

Tt s only in the evstic slage that amarbe can survive outside the body, and
1t 11 only by cyste that infection may be spread. Free forme appear to he
unable to pass through the human stomach, although C. Dobell and P I'
Lawdlaw (1926) found that motile amebee could withstand 02 per cent.
hydrochlone acid for thirty minutes. .

The amabulee escape from the eyats (Yorhe and Adams) in a surtable medium
at body temperature The quadrmucleated encysted ameba produces a £esr
generation of trophie forma by a complicated sentes of nuclear and eytoplasmic
divisions The final result 19 the production of exght uninucleate amerbule by
each quadnnucleate smeba hatching from the cyst. These ameebule are
young trophic ameba and not gametes or conjugants. No sevusl phenomena
of any sort have been observed during the metacyche stages, and the Ife
lustory of B hustolytica, 28 viaiblo an ritro, 13 wholly asexual (C. Dobell, 1923 )

Culture.—The hnowledge that active free E Assfolyhca can successfully
ho cultivated outside the llulﬂln body we owe to the work of Boeck and

Ta cultnres of the cysts, the uninuclented and binucleated forms rapuly
become quadnnucleated, and the nucler tend fo group together towards
the centre. The chromatoid bodies form and finally disappear, and s
docs the glycogen .

The process of excystation 18 preceded by the withdeawal of the proto-

B houdutibiiokbisier gt Shse pric S s it el e
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of the nme showing symptoms, only one recovered, and Iner abscesses
contuning amaehee were found at autopsy i two

R. Hegner, C. M. Johnson, and R. M Stablcr {1032) bave produced ameebie
wnfections in Amcrican monheys belonging to seven specics, ncluding the
brown howler monkey, the red spider monhey, and the marmoset. They
found 1n these ammaly tissue-dselling amaeba tn the tissues of the intestinal
wall, and lumen-ameber, ving 1n the lumen of the intestme, but not nvading
the bowel-wall  Injuries of the intestinal wall due to amabas were observed i
all the twelve infected monheys exammed post-martem.  Jt was found that
—r ol T .

utpln, AU eI LSLUWOEHAT BEUCLULE BT¢ LOMPMTADIS WILA TROse 10UBY i
man, The signs of amebic ententis m the dog include acute fulminatng
dysentery, chrome ententis, and convaleacent earner conditions, as well a3
temporary infections followed by apparent spontancous recovery. Amaebic
hepatitts has been observed 1 these ammals and H. F Hama (1901) recorded
an amebic hiver abscesq

Rut,—J. F Kossel (1923) elamed that be infected rats with E hestolytica and
that natural tnfection of these ammals with the parasite may ocour e
infection artificially produtced 13 chromic and persists for months The ameeb
from experimental rats, as well as the naturally-occarrmg rat strain (E.
kustolytica murina), can give nee to typieal saymptoms when injected 1nto a
ltten S8 F Chiang (1923) succeeded 1n repeating this work and regards the
rat as possible reservour of the infection for man

ENTAMEBA COLI (Grassi, 1879, Casagrandi and Barbagallo, 1893}

Synonyms.—Amaba coh (Grassi, 1897)  Entamaba williamas (Prowazek,
1811). Couneslmania lafleurs {Koford and Swezy, 1921},

Entamaba cols 13 of interest to the practical physican chiefly because of
s close resemblance to £ histolyhca It 13 necessary that this protozoon
should be recognized 1n all 1ts stages in order that 1t may be differentiated
from the pathogenio ameeba  (Fig 94.)

E coli hives m the humen of the human large intestine , 1t has never been
found to invade the tissues, It feeds mostly on the bacteria in the bowel,
on starch granules, and on yeasts, and it may even, on oceasion, ingest other
protozoa such ss cysts of B huslolyfica, Guardia, and Isospora Rommss, It
does not, ihe £ Austol, ingest red blood-corpuscles, although K M.
Lynch (1921} has shown that 1t can be induced to do o on artificial eulture
The free forms vary mn sizo from 10 s to 40 4 1n diameter, extremes m size
are by no means sa common as m E Austolytica, the majonty measuring from
15030k

There are two protoplasmic layers, as in E ksstolytica, but the ectoplasm
18 not go evident and can only be made out when & pseudopod 1s extended
Tn 1ts movement E. colt 13 alow , 1t appears to protrude pseudopodia i all
directtons when ngesting food material, but 1t does not itself progress, re-
wamning fixed to one spat

The endoplasm hus o close, coarse, granular appearance, and s usually
vacuolated, 1t may be very difficult, or almost 1mpossible, to distinguish
between 1t and of £ hstolyt

The nucleus 13 sphenical and veseulated and possesses an achromatime
nuclear membrane, vsually thicker and more promunent than that of £
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PLATES XXII AND XXIIL

INTESTINAL PROTOZOA

Row A, Entamaba hislolytea  {Unstamed )
1~ Active vegetative form with mgusted red_blood-
corpracies  grevular endofam aod dear
an

—ym:’.'«’u form - Notelargs mens wih centrl
3 —Immebre oyt with two mucler snd contamed

chroma
£~ Matare cyst with four nucler, vacuole and chroma

3 —Uninucteated eyst of the mmnata stage
Row A, Entamxbe  hawlyhen  (Stamed Weigert's
Todino )

[—Proystic form  Noto diffuse sodine-stamng
substance

3 Maturs cyst with four mcles, sodme vacuolos xod

+ —Quadnpucleated cyst of the mnnta stage

Row B Entamaba coh  (Unstamed )

e

Row By Enlamorda col  (Staned Wegert’s Lodme )
1—Aotive vegetatave nonoles
oive vegetative form with vacnoles and ingested
Freoyatio form

oumatare cyat with two el and vacsele
—Matae eyat with fight en

PN

RowC  Endolmaz nana, {Unstaned )
1_lmm vegetative form with one nucleus and
small vacaol

2 _Matir opet i Tone et
Todomeba butschhs.  {Unstamed )
3~Active vegetative form with ege nucleus and large
4+ —3Mature oyst with one nuoh.us nod large vaoool.
(Continsed oueriral }



PLATES XXII AND XXIII

INTESTINAL PROTOZOA (Continued)

Row C,. Endolmax nana. (Statned Weigert's Todine.)
l—Attive vegetaurs form with cns ouclens and

protoplasmsc granoles
—Mature oyst with foar charsctenstio nucler and

fodine-stamng subatance

Todamaoha butschln. (Stained Wergert's Iodine.)
3—Acuve vegetative form with one nuckos and

taining vacaole
§~Sature eyut with one nucleas and soline-teining

Row D. Guardia sntestinalis  {Unstaned.)
L—Active form with suckiag dusc.
2 —Active form (nde view).
3 —Cyst with two dlnqu naclet
t—Four ancleated ayat {end-on vew)

Row D,. Gurdia  snfestinalis.  (Stawed Weigert's
Lodine. ]
1—Actre form with sucking dusc
2 —Active form (sde view).
3 —Lyat with two dividing nuck
+ —Four nucloated cyst (end-on view)

Row E.  Trichomonas Romnis, (Unstained.)
L—Actre form with aodulauag membrane anl
supporting rod
Chtlomastsz mesmihs.  (Unstamned.)
2—Active form with perstome and contamed

gellum
3 —Pear-shaped cyat of above
4,5, 6—Vanous forms of Blasocystss hominis

Row E,. Trichomonas hommus  (Staned Weigert's
Todune.)
1 —Aetive form with wndulstmg membrage and
ngested red blood corpusclea  the latter 18 #n
‘oocasional oocwTenoe

Chslomastse  mesnvls {Stawmed  Wergert's
Todune }

2 —Drgemersted form 10 1t commonly ppesn vt
acted upon
S—Pu»nhnpd ot ot above with urclevs and

rtomes
14,5, 6~ Vanous forms of Blastoeysts hominss,
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HUMAN INTESTINAL PROTOZOA
(Stained with Weigert's iodine)

PLATE XXIIT
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histolytics  'The nucteus 15 filled with & flud through which a i reticulum
wepread  The chromatin of tho nuclear membrane oceurs n large masses and
13 more wregular than that of the B, histolyfica nuclus  The Raryasome 1
Maced excentrically within the muclens, and in stancd preparations 1
surrounded hy @ clear space termed a kalo

Multipheation an E eals 18 by binary fisson and this process appears to be
mitisted . the karyoeome The muclens divides by a modified mitotic
‘process tnto two daughter nucler, each of which pnssesses the same characters
5s the parent nucleus

Propagition of E cdli 13 by means of restant eysts  Before encystment

Pig M.~ Entamabacol (~2,500)
(After Dobell )

L Cos mith elbt mmle 2 Active
amabort stagh wih  maested - foad
A

the vegetative amahe become smaller and void any fuodstuffs they may have

mgested ™+

round ' P N

than tha . . w .
those of (- S .

hut vsua . N
typo of cyst most commonly found 1 the stools 1 one which contams ewght
nucler

The newly formed cyst contams . considerable amount of glyeogen
acicular shaped chromatoud bodies, and a nucteus which has the characters
of the free form  This nucleus soon divides into two, then mto four, and
finally mnto eight , very oceasionally cyats are found which contam as many
as aictern  The contawned glicogen can be domonstrated when stamed



510 APPENDIX I

from the cyste. Ocessionally vacuoles appear round the penphery of the
eyst whilo the cytoplasm with contawned nucler occupies the centre. (Plates
XXII, XXIIL, B3, 1-£)

cols can be cultivated, but with considerablo difficulty, on the medum
of Boeck and Drbohlav (1925} Theso worhers, and also J, G. Thomson and
A Robertson, have managed to heep strains alive for a considerable penod.

ENDOLIMAX NANA (Wenyon and O'Connor, 1917; Brag, 1918)

Synonyms.—Entamaba nana (Wenyon and O'Connor, 1917),  Endohimaz

testinalis (Kuenen and Swellengrebel, 1017

Thus 13 one of the most common protozoa of the human intestins] canal,
and 13 certamly non pathogere. It occur in quite a large proportion of the
normal human papulation, a percentage of 2 4 being found by J. R. Matthews

Fig. 95.— Endolimaz nana  (x 2,500.) .
(After Dobell y
1, Active ama bold form , 2, Quadrinucieste
mata
(o3 @ b Tarad and

A 512,
(Plates XNIL, MAML G, = a0 Aamater Tt
X '

—fanee 8

ey, 1 "

o4 ' When mature, the cyst contamns four nucler which are vsually
Obmu;ved together at ono pole of the cyst The nuclear characters are sumilar
B iane of tho free forms, but they aro smaller. Cysts vary from 8 y to 10 4
t2 Tength by about half that in breadth and are usnally very numerous.
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Endolymaz nana has been cultured, with difficulty, oa Boeck and Drbolilav
oge medmm by J @ Thomeon and A Robertson (1925)

IODAM(EBA BUTSCHLII (Prowazek, 1912, Dobell, 1919)
Qeanqvpes T 7 - o

Fug. 96 —Jodamreba butechln (. 2,500 ) (4jter Dobell )
1, etive ameeher | forin with tassmturl micro-oRusdms , 2, Mature Lv<t 1ol ossr,
‘CODLYRIRg e AITLOEPa e

A remarkable feature of this mfection m man 1 the smmense number of cysts
which are passed without the ascertamable presence of free forms  (Plates
XXIL XXHIL €, 3~4),

e v

wwappear
Moat cysts contam only one nucleus, thourh cysts with two nucle: are not
uncommon 1 some infections  In this ameba there is apparently no deBmite
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preeystic stage, or at any rate a reduction mn the size of the organwen dors
not occut Al fostuffs arc removed from the cytoplasm, which now
Ix comes elear, transparent, and finely granular in appcarance, The ¢y st-wall
14 secrcted and soon kly engen appears 1o be produced :

DIENTAMZEDRA FRAGILIS (lepps and Dolcdl, 191b)

Synonym.—1{listomanas fragie

Tlus ameba 13 seldom found m fces and 14 by far the least frequent of
all the human intestinal ameele  The veason advanced for its apparent
searcity 18 that it 19 highly T to small in temp and,
directly the fuoces become chilled on pasung out from the body, becomes
sphcrical and motwonkess, thus escaping deteetion

D fraphis 13 comparatively mmall in size, from 3 g to 12 p tn diameter
The cytoplasm s sharply  diffcentiated into ectoplasm and granular
endoplism. (Fig 97.) The pacudopodia are active and tend to be conical
outltne, are m fact leaf Iike (Dobell), and they may give nse to secondary
smaller pseudopodia  The endoplasm 1s finely granular, and may be
vacuolated and contain bactena and mgested food matenal The majority

Flg. 97.—Dientamabe fragihs, uninucleate and buucleate forms
(X 2,500.) (After Dobell}

of the free forma are binucleate and have the pucler situated near to one
another It1s thought probable that these binucleate amaebe are the mature
individuals which on division give mse to uminucleate forms  The nurleus 13
a fine structure and has an achromatime nuclear membrane. The nuclear
chromatin 18 armanged m & nng of granules, four, five, or six 1 number,
midway between the central pomnt of the nucleus and the nuclear membrane
Ko far no workers have described encysted forms
From bis intimate studies of E. fragiis 1n monhess, C Dobell (1940) has
now modified hes views on 1ts morphology  As seen 1n culture, the forms
sa two nuclel ¥ & thread { the
flagellate Histomonas melengridis, the cauae of “blackhead ” 1n turkeys.
This normally lives as & flagellate i the czcum, but can snvade the hiver,

GIARDIA INTESTINALIS (Lambl, 1858, Aleveieff, 1914)
Lambi (Lamb), d, 1855) Gurda

el s

y
. by having a body
.\l urface 1 convex, _

a posterior tapering
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'
tait which 13 & flextble structure that can be turned up over the conves dorsal
surface  The remander of the body 18 rigil  On the ventral surface there
1 & sucking diac, almost circular 1 outlne save for a postenor oncatation,
which s provided with a rased edge By means of this disc the flagellate
19 able to rest attached to the surface epithelum of the bowel It has four
purs of flagella, symmetrically arranged, and two nuclei, one lymg on each

Fig 98 —The Ragellates of the human intestine, { < 2,000 )
(After W enyon, by permussion }

A O, Grantia dntestinali, trve un | encvated forms, D, CRlomastt mesnds, freo put
encysted forme Enibndomonas festonciie, frew wnl eoiysred foris, I
Tecermton e wmestinats, (ree i cncrated fones M-, Trichomonas Aemines, forme
I three, o an 8 fies fans I

sude of the muddie ine of the bordy  When swimming, the active form aways
from wade o mde, hhe o Bat Gsh pashng throngh o haud medum The
ntemal structure as somewh it complicated  (Fig 9%, A-C)

Repoduction takes place by binary fision and s nanally accomplished
within an ovoud whicl first forms round the antenor end of the bodv and,
expanding bachwardy, gradually encloses the tadl, which 13 Bnally retracted

.
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within the cyst-wall In a rece=tt= -=--=t > 7

the tail may be scen_moving wit .

eyst 8o that eventually two sepa "

accompanying organs, o snaide ; . .

bo mustaken for & four-nucleated e
The cysts of Guardia persist 1m the stools for yeats, the numbers varying

connuderably from time to time _Cases bave been observed by the author

USRI

©'Connor 1n 1917 found that 1t was present in 4 1 to 16 per cent of normal®
wndivzduals i Egypt, while C. Dobell estimated that 18 to 27 per cent of the
artisan population of the British Teles harboured this flagellate. YW, C. Boeck
and € 1V Stiles (1923) found 1t 1n 48 1 per cent of achool chuldren 1n America.

TRICHOMONAS HOMINIS (Davaine, 1860)

Synonyms.—Cercomonas  hontms  (Davaine, 1860).
antestinalis (Leuckart, 1879).

7. homanss inhabits the buman ntestine, where, probably, 1t 15 qute
harmless 1t 1s usually rounded or oval, but it can adopt a great variety
of shapes It measutes 10 u to 15 pmn length by 7 u to 10 u 1n breadth.
(Plates XXII, XXIIL, E, 1)

At the antenior end of the parasite there 1s a mass which stamns deeply and
is & congrepation of blepharoplasts from which anse flagella, usually four 11
number. The nucleus, situated at the anterior end, 1s round and vesicular.
There 15 also & thick strong lateral flagellum which, passing backwards from
thoe blepharoplasts, serves as the outer margn of s wide undulatng mem-
brane At the further end of the parasite 1t becomes free for a short distance.
A small aperture near the anteror end represents the mouth, or cytostome
Within the body of the parastte, passing from the blepharoplast to the poster-

Trichomonas
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According to the number of free flagella (three, four or five), three varieties
of Trichomonas have been describet

Multiphication takes place by bunary fission, but no cysts of this organsm
are known Cultivation can easly be effected on Boeck and Drbohlav'e
Locke egg-medium

CHILOMASTIX MESNILI (Wenyon, Alexeieff, 1910)
Synonym.—Tetramitus mesnabs (Wenyon, Alcxeieff, 1910)
P i R I A e

w
. (Plates
which
produces charactenistic, lemon-shaped cyets, measuring 7 p 40,9 4 m Jength
The mature cyst contains @ smgle nucl-us of much the ssme appearance as
that of the trophozoite (Fig 98, D-F }
TRICERCOMONAS INTESTINALIS (Wenyon and O Connor, 1917}

Synonym.—Enteromonas kominis (Fonseca, 1915)
This parasite was discovered by Wenyon and 0'Connor 1 1917 wn Alex
o qovers omen spe Bloma ¥

e o - N B
from thus arises the fourth flagellum which runs to the paterior extremity of
the body, ending as a termmal lish  When the movement 1s studied i hving

O:rnnmsms the corabined resnlt of the flagellar lashings smparts a ** hoverng ™
effect

The cysts are small and closely mumalate fangus spores, They are usnally

ovat with a distinct, cyst-wall, and mcladed within them aro certain rounded

and bighly refractile bodies nhich stain brown withjodine  (Fag. 9, J-L)
EMBADOMONAS INTESTINALIS (Wenyon and O'Connor, 1917)

Synonym.—Iaskia entestinalis {(Wenyon and O Connor, 1817)
E. sntestinalis was ongnally discovered by € M. Wenyon and F. W.
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[ A L T L L P I R PO A O D T 2o

The nueleus 19 spherical and vesicular, and possesses o distinet nuclear
membrane and a large central karyasome. Two blcpharoplasts, from which
the flazells oryganate, are applied ta the nuclesr membrane, \

The 3 sts, which measure 4-9 g by 2-3 i, are munute pear-shaped badies m
which it 1s extremely difienlt to detect any nternal structure.

BALANTIDIUM COLL (Maimsten, Stewn, 1862}
Synonym.—Paramerium cols (Malmsten, 1857)

(Fig 09) At the antenor extremyty, and stuated somes hat obliquely, 19 8
deprossion known a3 the peristome, wluch marbs the Yentral surfsco of the
2 a . -t i . i waman in ghane snd if, mav

2ones sueAsUIE b=ie o
e e b e e et s mereaaler et e
becomes d and hour-glass shaped, the remaing within

the anterior wall, and a new mouth-camty 1 formed. Multiplieation

this manner has been ohserved to take place in the Jumen of the bowel, an

1n the tissues where the parasite has penetrated the mucous membrane.

Conjugating stages have been observed, sccording to Brumpt, the two

ciliates become attached to one another by their penatomes and enclosed in &
o c co Cean

Lad ae of tha ten
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sucoeeded 1n mfecting rats with balantidia from the chimpanzee, by mntroducing
them dureetly into the stomach

Cultisation —Balantulium bas been cultivated outsds the body by H I
Barret and N Yarbrough (1021) Employing as & medwum » muxtare of

A
A
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Fige 99.—Balantidyum cols  (x 1,200.) (After Dobell, by permuasion of Medical
Revearch Councrl, Report Do 51)
. Lislog animal, ¥, megavacieus, @ wusronuclvas ¢ 1, untegior contractile vausle
2,502 Powterior Coutractiin Sarucies 1 1+ food vaciiols, o’ Touth
+ Feyated torm, showing . T, Fasferior contmet e *ackoln, and rematng of el

insetivated human serum with 05
per ceat of salt 2olution in the proportion
f 110 16, they have bren able to cultivate it by submoculation for fifty-four

o
days.
. TBLASTOCYSTIS HOMINIS
faclocystas homtnis (Plates XX11, XXIIf, E. 2-6), 5 yeast-hke orgomsm
which may aimulate the neysted stage of an lmﬂ.‘)m’. N very 'Z'S'C,m.,,.
on
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m the fweces It multiplies by gemmation and can be recognized on

F pecially nodime prey Tt hasan srregular
oval or bilobed shape.  There 13 a large central vacuole which does not stain
with iodine, but there ate prominent iodophilic granules 1n the perphery of the
cell which give 1t a rough resemblance to a double suded signet nng.” These
orgamems vary & good deal 1n size, from 2-15 4 n diameter, . They aro fouad
most. commonly in dyeentenic and sprue stools, but are of no pathological
importance

Fig 100 —Oocysts of cocclfia found In human fzces. (x 1,000)
(After Dobell )
1, Zsospora hominiz, undeveloped cyat 2, Fullv~des cloped spores of game , 3, Evmeria
clupearumm, foliy-developed oboyit ant kpores, 4, Esmeria sundona, fully-developed
o5t and epores

COCCIDIA

The cocadia are intracellular protozoa wiuch imhabit the cells of the
antestinal canal and liver of vertebrates. Their Iife lustory differs from that of
the ameebe 1 that they exhibit an alternation of generations i which an
asexnal cycle, “ schizogony,” altemates with a scxual cyele,  sporogony ™
In the latter cycls a smgle zygote becomes encysted as an odeyst and even-
tually produces a number of sporozoites which are included 1n masses 1
smaller cysts {sp . The youug 1t T
Iiberated from & sporocyst in the mtestinal tract, they then penetrate
epthelal cells, and grow into large schizonts, charsctenzed by a large vesicular
hcleus and & Karyosome When full-grown the nucleus divides by repeated
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fisuon till & number of daughter nuclet are produced The schizont now
divides 1nto as many meroxoites as there aro nucler The cell then bursts and
the meroznites ate set free, enter other cells and develop either into schizonts.

donsidered to be human patasites  (Fig 100, 3, 4

Ono species only 13 parasitio i man. though 1t 1s not seriously pathogente

Isospora homims (Railet and Lucet, 1901)

Synonym —Isospora bells (Weny on, 1923) *

As mentioned on p 266, over 150 cases of infection with this orgamsm
bave now been deseribed 10 man, nost of them hailing fl‘fm the eastern
are, MOV been Zpsend T DL TRV -

. re now consuders 7 homanis and £ belly distinet spedtes. the farnu r betng
Probably a do patasits accudeatal in man whilo 1he hibter 15« humn species parasitic
in the epitheliin of the small untestine
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LABORATORY METHODS
EXAMINATION OF F.ECES

General.—It cannot be ph that 1n of l‘ae(ﬂ,l

whether for the presence of protozoa or of bactert, the sooner the specimen
13 exanuncd 1n the laboratory the more accurate and convincing will be the
patholognt's report  Indeed, whenever postible, the patient should pass a
spectmen 1nto a sutable receptacle 1n the laboratory so that it may be
exanuned while still warm, The patient 13 provided with a separate vessel
for urmnation, to prevent contamunation. The receptacle into which the stool
18 passed must be clean and free from disinfectants  From a bed case the etool
whould be sent to tho laboratory as speed:ly as posaible,

Forwanding samples for unmmahcm.—l“he patient resdes in thc town 10
which the labomtor -F
contaner, may be ¢
regulations govern
familiar freces tube- .
fixed—emuat bo enclosed 1n & wooden case and prevented from Jolting by
packing the top with cotton-wool  After smtable wrappmg, the le 15
labelled ** Pathological Specimen,” ** Fragile,” * With great care” The
specimen should be posted late at nicht or in the early moming and should
be examined tmmerliately 1t reaches the laboratory

In the tropcs, 1f the specimen has to come a long distance, 1t 15 eent by
native runner  Various devices have been utthzed for Leepmg the specimen
**fresh,” and perhaps the best method for the detection of amebe in &

by rendering the medim alkaline, conserves vitality of the organisms for

longer peniod
Disposal of wnferted matersal —For the disposal of fivces tubes after examna-
tion of tho contents, an enamel bucket provided with a Iid 1 filled three-
quatters full with 3 per cent Lysol, this having been found preferable to
other * ticky ” disinfictants Into this bucket the tubeg are dropped after
removal of the corks They are left till the bucket s full, and after  few days
the cotks, oy ap i Wi e Dnel e L et e

'

tray to dram
550



APPENDIX II 551

MAcrOSCOPICAL ExamivarioN oF F.Eces

Conriderable ad in determuming the cause of a diarrheeic condition may
often he obtamed by careful macroscnpical exammation of freces, and
whero possible the whole stool should bo mspected The bacillary dysentery
stool may often be composed of flud blood and mucus, while the ameebic
usually conssats of thick blood and mucus intermingled with feces It must
be realized, however, that the stool of convaleseing bacilary dysentery may
smulate thas of amebic, or halantidial dysentery, miestinal bilharziasss,
or ulcerative colitiy

The consistency, colour, smell, and presence or absence of bluod or mucus
should be noted A fresh bacilary-dysentery stool gives off the odnur of
spernun or freshly laundered lLinen, while the amebic 13 usually offensive
The sprue stool 15 bulky and may be composed of thick rolls, not unlike
farm house butter, or semi’solid material Tesembhing cream, It has & charac-

. o . .o
. ' N .
butcher's meat, and when fluid, resemble pea soup In intestina) tuber-
culosis the stool usually conssts of grecmsh faces contaming much mucns
w1th hittle blond, and 13 very offensive, when Rssociated with mtestunal polyp
it often bears & resemblance 1o sputwm  The stools of rectal ¢arcinoma.

. .

- . . ] .1
mmgled with kquid pale foces, those associated with other fligallate 1n
fections are gelatinous, watery, and odoriferous

In Table XX an attempt has been made to tabulate the charactenistic atools
of diffirent conditions It must, however, be understoad that the vamous

Mrcroscoric i EXasuyNaTiov or Frces

L

P ooy

1 freo ameebi aro scen, the folloning ponts should be noted : cytoplasm



652 Tapet: XVIIL—T4anee or DIFreres
’
Discase Macroscopically i Odour
1
Paversonms & * Cheesy ™

Bully, yellowioulite, b, ot
semi solul frers whech et in
UBal an e atter e
blood of mu

Cvise Diseask
axp Iniopamitic

Liquid of semn-solid, bulky, yellow-
| 1shewhute frces Mo blood of mucus

Very offensie

STRATORRHEA i
~ruey Bulky, tementing, yellowubeutite ~our
bauid 'frees or soft. solid 1yees 1 .
rolls of fammhanwse butter *No e
or murs
Dacitsary Thin tHood and mucus or blood | Not effenure
DyaysTray frontly | hund-ml

TyPuots Fes rus

] and mucus with greemish hiquid
faces

Taqued, brown [’
i

3 e, ke

A0 PamiTvrnom  smeties e bvtois S S B At
ucws
Cnotems Tian, waters, * rice-water” stools Odourhss
\ No blood o mucus
e T Uond and s, termipgled ! Offenane
Dyervtiny | with normal or biyuad Trees O
unly minute quintdy of hlood and |
BaasTioter \ Taqud_ Lrown feces mtermungled | Very offonsine
Drsyvrenx with Llood and mucus
Granptasis | Mostly mucus, or liquul fcces nith Tooffensne

" consderable amount of Uup mucus |
| Mav be Iight 1n colour and pasty ‘
[Twces |

Gelatmous, mostly hiquul frces

Otaer ]‘LM'JLL ATF Offensive
Irrerion
\ | .
e late-coloured frces Ottensive
lhmk Dhsc o v tten
;mps,” may be present or may he
| wtermniled wth the Eoces
Mcors ¢ Sty s e with Ofenrane
Counrs 1 Tiquul of semm <olid Frees X Bluod,
sometimes membrane
Utcpmamiss “Thick bloo and mucws with or with- | Very offenane, bk
Covrrza out hqui feces  Sometumes visible | stale blood "
s
Porvrosts Darkecoloured_blood_with _small Offenaies
amount of mucus  No wsible pus
Torreus Wt i, i with oz wthout Taoftensive
fices . Looks like spub :
Greembrows Tqud foves cone | Very offenive
Derssrrias quid fores conc ¥

mucus
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Microscopicalty Organism
<milar ta sprue, but fafty globules present and None icrimunated
fdty emmi vuually, nangnd 10 spheres Undi

pi
gesled foo1 particles ™ elhiated  Hactena few

umlar to sprue, but fatty globules may be present None merimnated
Falty erystals scattered ~ Excess of starches  Bar
ter plentiful

o pus, wmvicous ot blood-cells Bactena fow Undi- | Causal orgamism unknown
gestedd food particles and fatty crystals, the latter
arranged . bundles, abundant’, fatty plobules
usually absent Usunlly numerous Blastoeysts |

Red blood-corpuseles often m * clumps, * macro- | Dysentery bacilli by cultural
Fhager pus, epithctal and shadow el Bactenn methods

U!unlly crd.m:ny iarrho ® p)ct\lw, but sometimes  Tvphod lndplrll.yphmd baclliby
fowr Ted blood- and pues-cel !

Mucous and 2 cells  Blood-corpuscles absent Cholera wibme by cultural
Bacteria & an i ‘methods

bwdcor.mwlu, rery e pus cell, mucous | Enamsta hutlyiua Contimned

lml mihelal el eLeyden crystaly feo | by approprate stuming metliods
aof k. Auh-!yma actve, dontamig R BC

[N Bumerons

Red tlood corpuscles, pus, mucous and epithelial  Halantadvum coli  Conhrmed by
¢ells preent  Charcot-Levden crystals absent  spproprate staming methods
baluntudom coli present ~ Riactena abundant

Vireoous fucows cells, pecasonally puscelle | Guardia  {Lombha)  sntestinalis
RUCs rare Active Guardia (Lambha) sntestenalis  Conbmned by appropriate. stain-
trea 18 mastly s Numerous egsts if tmurss g methods
wanty  Racte
nmcous cells, o puscelly Zrichomonas  Trachomonas fomnas, Chilomastss
owms o1 Chilomastiz mesmily, free forms present | mesnds, ete

Mactena phundant,

Simlar th amata dysen ooy “{ batcot Leyden | Bulharcia mancont, B Agwmatnbia,
eryalals often present , ypical gvaof 8 m nsoms or or B taponica
& epomwa prvent, bt umaaly seants . rarly,

emat

Sucous gt rpllhl‘hal «m n!-uml—ml “arrangel m Do dehinite orgagism
eurpuseies Lndigested ]

foud wnnml sbundant l'u tery numerous

Silar 0 st dysentery, bt larew nurtars of No drfinite organism

9 and macruphuge cells nmm Tesdon crves responsible

Hals aften prow nl Rarterw soinly

Joange nunbers of mal kol corpuies i clampa  Nene satruminated

¢ohuronar epitielal cells an few juscells ik na

Moy mucoss cells, Few puscels Bactesis scants N vl
|

Red bonlorlls,

%, Mucous and epathelial cells | Tubercls bacillus confirmed by
Fretent Bactenia nbundant " sppropnate stamng

- '
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elear or granular, movement sluzgsh or active, position of the karyosome,
prescnce or absence of ncluded red hlood corpuscler It 15 unusnal to find
free amebre, other than £ hsfolytica or E rols, 1n 2 blond and mucus stool,
and to find the latter m inflammatory exudate 13 such & rave event that, if
the morphological differences between thesa two types are clearly nnde rstood,
(see p 533), nustakes should not occur  Unfortunately, Enfamoda histolytica
S SRR AR b W -

ous ameebx, The explanation may lie n the fact that ameba are often
discharged from tho bowel into the frcal contents m * pochets,” and by
chance one of these “ pockets " was inoculated it the culture medium and
another alected by the student  If puch a ** pockct ™ is fortunately picked
up, the picture 13 d uf tvpral amebe may be
seen in the field 1t follows, therefore, that in the exammation of a stool
from & suspected ameebic dy entery casi, one negative shide 13 not sufficient,
and several portions from vamous parts of the stool should be searched I
the stool gative on one peal further specimens
should bo searched It 18 & well estabhshed fact that ameba mav be entirely
absent on one day, and on the following bo extraordmanly abundant This
applies equally to cysts
If the stool conssts of hiquid faces, a drop of normal salne or 1 per cent
watery eosn 18 placed at one end of a shde and & drop of Weigert's odine at
the other A portion of the faces 18 first rubbed mto the saline or eosn-
solution drop with the ad of & match-stick, and then a portion 15 emulsified
1 30dmne, and the resultant mrctares, which should not be too thick, are
covered with cover glasses The siline ur eoun portion of the slide 13 examined
under the § in-objective for ammba Hapellates, or cysts  After & btte
e marss 31 n- SOy TR LA .

anhouror longer untif rapid movement has ceased, when the structure becomes
more easly dincormble
In the exymmation of & suspected amabic dysentery atool, care ehould
be taken not to mustake the macrophage celis found m bacillary dysentery
and 1 uleerative cohitis for Entamaba histolyhen  {Fig 101)  161sadnsablo
$or the beguner nes er to make a diagnos:s of amobic dysentery unless ty pical
E hittolyhica mdwiduals aro seen, showing the chractnstic amaeboid
moveinent and contaimng enclosed red blood-ctlls Tt must bo borne in rund
that often only a few of the amebx contan mgested red blood-cells
Simllarly not every £ histolyhea cyst shows the charaeternsstic four nucle and
chronudia  \Where any doubt exsts, staining should be resorted to, for free
amcebe, the rapid phoxphotunzstic aud haematoxybn 13 recommended, and
for eysta the wron hematovyn metbod (see p. 575
s\, Concentration. wmethuria for E lustolytica eyt —C F Craig (* Amelnaas and
Ameluc Dysentery ™) récommends the emulsfication of & portion of faces
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about 'tbe 8ize of a pea in 10 ¢ . of normal saline 1n & test-tube, Thts puxture
18 strained through a double layer of checse-cloth and 1a then transferred to &
centnfuge tube, which s filled to the top with saline and 1 centnfugalized at s
moderate speed for 34 minutes  The scdiment 13 then examined for cysts
dm:c!ly or with the addition of Werzert’s iodine.

Yotke and Adams emulsify a walnut-sized portion of the suspected stool
i tapwater, The puxture 13 made up to 500 c c., placed 1n a tall glass eybinder,
and tood aside for halfan hour. It will then he found that a acum has formed
at the top of the fluid, and & conuderable amount of sediment has fallen o the

Fig, 101.—0bjects In faces likely to be mistahen for amabae or cysis.

3, Patry ackda (peeutiac formd 2, Mucous ells §, Yoant colls. 4, Spores of funzue
3 Cells froma pesa & Larenchyma cellof bean 7, Jasropbage and oter intestinal
&, btarch geandbs,

Vattom, while the bulk consists of fcal suspnsion containung the eysts. The
: e e vn

18 washed several times by shaking up With pWALEr 2ud (eUM U auLLg
Finally the deposit 19 transferred to a shde, mixed with 1odine olution and
evamined under the } in.-objective
BACTERIOLOGICAL EXAMINATION OF FECES
For dysentery bacilli,—If tho stool 13 composed of blood and mueus
- d oot TR



APPENDIX II 557

upade down with the top portion of the plate everhanging the bottom so to
allow a eurrent of air to pass  They are then put out to dry  Without dis
pa e SRR ST ew L B ETR e

- 1 .
' P .

hut usually one 19 sufficient B
1f the stool contains feces, as well as the blood and mucus, a portion of the
latter 18 remover, washed 1n stenle normal sahne, and transferred to a second
M . ' - Lt .
Toopful of the drarrheeto stool 19 transferred to the saline or pegtone water
tuhe and 1s trested as above It 13 esscntial to bear m mind that, tven i the
aenta shamne A P A m e tho ayndata and

P .
other medum with & view to ennchin the subsequent culture 15 contra-
ndheated

Ater spreading. the plate 13 1ncubnted at 37 C for eighteen hours, by
whuch time, Shiga or Flexner colonica become apparent a9 clear blush grey
droplcts with a regular or shghtly wavy margin, while bonne colones are
Itrédlar, ha mantens 27t ke bamva bt vee dAnTavad farmentation

o

teur hours

#0%1 on sepatate broth tubes and incubated for twelve hours The growth,
Shich 1s scanty and tends towards opalescence (4 hesvy growth means that
the orgamsm 13 defimtely not the dyscntery bacillus), should then be examned
microscopically, aml aubsequently tested out by means of hinchemical gned
arglutination tests

. Macrocome agglutnation tests -In crler ta perfarm this test an emutuon
i made of the orgamsm i 02 pec cent formol saline rolatiom, which should
become distinctly opalescent 1t should then be dropped by means of  small.
bore pupette Into narron ghias agalutination tubes contaming an equal
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quantity of immune rabbit serum in vanous dilutions, for apglutination to
ocenr

CGarrow's acglutmomcter 14 an mstrument by which 1t ix posatde to
recogmize suspiciaus dvaentery eolonics on a plate hy means of macruscopic
agglutination  Lmulsions are made of the colomes in small guantities of
formol aaline and are then placed upon a glass slab and intunately mixed
with an equal drop of a diluted Shiga, Flexner or Sonne serum 1 a dilation
of 1 100 .
Considerations on wchwh succestful wolation of the dysentery bacillus
depends —1. Period of the disease It is an accepied fact that dysentery
bacills are most numerous 1n the exudate 1n the early stages of the diseass,
but after the stxth dav their 1solation becomes a matter of tereasing dufficulty.

2 Tt 1s not posaible to1solate the ds sentery bacillus from every suitable stool
at the first pttempt Thia 1s capecially the case with the stool of the very acute
or fultnating forms of the dicense which 19 passed early in such an attack
snd contans much dark and altered blood Tho author has frequently
succeeded 1n 1splating the bactllus on the sccond and third attempt,

3. Failure to 1solate the bacillus from the stools does not necessanly indicate
that it s not present 1n the intestinal canal of the patient. It1s quite obvious
that this 1s comparatively frequent It has been proved that the bacillus can
be recovered at autopey from the bases of chrome ulcers 1 the Intestme 1
cases where a search danng hife bas been vam.

4 The character of the cellular exudate may bo taken as an index of the
robability of successful culture Those stools which contam the Jargest
number of undamaged pus-cells and red blood corpuscles and the fewest
contanunating bacill are the most favourable

5 Under tropical conditions the 1solation of the dysentery bacillus can be
made with great difheults after the stools have been passed for four
hours. Tt has been shown that stale specimens of stool become readily over-

pyocyansus, which 19 a frequent concomitant. The difficulty of successhul
e e I A N e AR

attempt.
attempt, J U
Character of spretmem Suceessful sonlakions

Tresh, gelatinous, Wlood staned mucas  Celtulir exudate,

fresh pus-cells, red cells, and few wisible bacill 733 per cent
Glary mucus Mo blood  Cellular exudate, pus-cells, and

macrophages B 625 . w
Blood and muens Diunfegeating pus-cells snd numerous

motile bacilit . FT2 I
Bilestamed Blond and mucus Disintegrating file-stained

us-cells, and red cells B0, W
Bbod and mucus fakes mntermingled with ferea . 81 oo

Taolatron of bacills from carriers —This procedure should be carmed out in
t1e same manner as for carners of the ty phoid group In order to test spect-
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mens satssfactonly, ab least five platinge are necessarv and the fieces ehould be
collected on & stenle swab The minute portions of fzzces so removed should
then be thoroughly emulaified 1n 5 ¢ ¢ of stenle saline and spread 1n a sprral
manner on a swtable plate, vaing progresuvely smaller quantities of the

emulsion for each successive plate
Isolation of the dysentery bacrllus past mortem —The bacillus can be 1solated
tve I £ bacill the

with compary

[

5o from the ear) cilary dysenter:
. o S

It bas been rocorded that dysentery bacilll may be wolated from the
oesenteno plands and occastonally from the blood-stream. but this 18 by no
Tieans common i

Viability of the dysentery acillus —Fletcher and Jepps have made direct

dysentery Laells from the stools, 68 per cent positive results were obtamed
3n the first five daye, 17 4 per cent on the sixth to tenth days, and 63 per
cent on the eleventh to thirteenth days
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quantity of {mmune rabbit serum 1n varions dilutions, for agglutination to
oceur.

Garrow’s agzlutinomcter sy an mnwtrument by wlich 1t 13 possihle to
recognize suspicious dvsentery colonine on a plate by means of macrsropic
sgghutination  Prmuluions are made of the colonies in small quantities of
formol saltne and are then placed upon & glaas slab and 1ntimately muzed
w}sh lnonoequnl drop of & dilutedt Shiga, Flexner or Sonne serum 1n a dilution
o x .

Congiderations on which successful isolation of the dytentery bacillus
depends —1. Peniod of the disente. It is an accepted fact that dysentery
baculls are most numerous in the exudito 1n the early stages of the disease,
but after the sixth dav their rsolation becomes a matter of ncreasing difficulty.

2 It 18 not possible to isolate the dysentery bacillus from every sustable stool
at the firet gttempt This 19 especially the case with the stool of the very scute
or fulsunafing forms of the disease which 1s passcd early m such an attack
and contans much dark and altered blood The author has frequently
succeeded 1 1solattng the bacillus on the second and third attempt.

3 Fatluro to solate the bacillus from the stools docs not necessanly indicate
that 1t 1s not present 1n the mtestinal eanal of the patient. It is quite obvious
that this 1s comparatively frequent. It has been proved that tho bacdlus can
be recovered at autopay from the bases of chromie ulcers in the Intestno in
s ARSI A At S

contamunating bactlli are the most favourable

5. Under tropical conditiona the tolation of the dysentery bacillus can be
made with great difficulty after the stools have Leen passed for four
hours It has been shown that stale specimens of stool become readily over-

Tl 3 Foande f anasasefn]

attempt

Character of spoesmen Suecessful ssolabions

Fresh, gelatinous, biood stamed inueus  Cellulr exudate,
fresh pus-cclls Ted cells, and few sasible bacill . 738 per cent
Glairy mucus No bleod  Cellular exudate, pus cells, snd

‘marrophage R [53- S
Tlood and mucus Disintegrating pus-cells and numerous

matile bieil . g .,
pile-stamed blood and mucus  Disintegriting bilesstained

pus-cells, and el celly e s . Be L. o
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Antygenieally Schmnte's bacullus and Shiga's baciltus are enaily distinguishable
Soane’s bacillns 13 antigeueally homogenebus, while B. dispar appears to be
antigenscally heterogencous

Schmts’ bacillus (Bacteroum ambiguue) —This organism was first described
m 1917 by Schmitz 1 )b was mccepted as & dysentery bacillus by Kruse,

ssylum mfections Tt has been recovered post mortem from dysenterso
P e R S

. N,
vere recogmized and five homologous scra were prepared , and for the
general recogmition of the Flexner group, o pooled serum of the combumed
#trems was generally employed, but now this baus of recogmition has been
conuderably amphfied and modified by J § K Bayd {1940) who found
conaderable antigenio varation amongst the manmte fermenting group
He collected 7,339 strains of dysentery bacill: from the mulitary laboratones
0 India from 1932-35  OF these 143 per cent were Shiga, 55 per cent
Schmutz, 109 Sonne, 502 per cent Flexner, 153 per cent._definite Iactose
fermenters

. .

. . I -
in cats, dogs, rabhts, or monkeys, by injection, erther per 0s or per rectum,
with any members of the dysentery group

Sonne's haciling {7

* It has teen pownted out, ser aons that, aten "
“hould be known oy th rnd :su?nl h:\c Seasoms that, stntly epesking, the orzamim
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IsoLarioN oF i DyYsENTERY BaCILLUs FROM Movse-PLiEs °
The following technique for the isolation of the dysentery bacllus from
house-thes was adopted by the author in Fiyi Four £o ex fhies were caught
on dysentery patients or in the dysentery ward. They were chloroformed
[T P fpak 5
. o P

and dranned intn 4 tnhe of atarmte galina A fian o X
l

In any further work undertaken upon the carnage of dysentery bacill by
house flies, it must be borne im mind that, as pointed out ongally by Graham-
Snuth, many non-lactose-fermenting bacill found in the intestines of flies are

ally from B e .

DescairrioN oF DYSENTERY Bacinr

[P PR . ) .-
col
the .
desuiveu by SEVEIAI WOTRCRS  AS WILL OLNEE HICIUOCUS OL LG Ducserium
group, the antigenic structure 13 of far more importance 1n defining smooth
and rough types than 19 the appearance of the colores. The members of
this group are not specially reistant, they are hilled by a temperature of
55° C for one hour, or by 05 per cent phenol in six hours and 1 per cent.
phenol in fifteen to thirty minutes They can remst drying for twenty to
twenty-five days Dysentery bacill are aerobes and facultative anaérobes,
and the optimum temperature 15 37°C With the possible exception of B
allalescens, none appear to be capable of prodiucing an active hwemolysin
agamst sheep cells
inge and B achmitzy produco acid from g but the
e LU AT LI

alkaloity - .

“erdim has some agglutinating action on some strams of the Flexner group.
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Tarre XX

CuassiticatioN oF Bacteria oF Tue Disestery CGrovr
(After W. W, ¢ Topley and (. § Wilson)  *

Mannrtot
- '
Indole Lactose
Rhamnoue
.
i
Bacterm Bacternum ~
shigo sehmilzy b
Dutatol
N
|
Bocterntm Botterrum
exners alkalescens
- +
i
Bactersm  Bacterum
sonner dispar

bacillus  The term peendo-dysentery bacllus does not find fasour m
modern bactcriological cirules. In 1804 the bacillus appears to have been
rediscovered by Duval and then agan a few years later, in 1912, by K.
Buerthlem, who recovered 1t 16 @ dysentery like eprdemic m Bechn, In 1915
C Sonne gave & detarled description of this orgamsm during & similar epidemts

Bonne aled derent o T g s T e

. '
organism 10 Rio de Jamero, and R. I. Neleon has found 1t widespread in
children 1 Boston In Japan 1t gees nise to acute dysentery m children
known as ** Eban ™

Ongmally the Flexner orgamsm, Sonne's bacillus, and Schontz's bacilus
were included under the name Bucsllus pseudodysenterne  This classification
19 not used 1n England, as Flexner infections of great virulence have been
reported, and 1n 1933 1t has been shown that the toxins of Sonne’s baciltus can
cause virulent symptoms simulating food-powsomng It 1s closely related to
B diapar (Table XX )

Sonne’s bacillus 13 tife, and i hol 1 resembles
members of the Flexner group, colomes on gelatm and agar plates also
resemble theso ofgamusms W R Wiseman (1927) has pomted out the
tendency of this organism to bipolar staming It 19 capable of fermenting
lactose jelly. Onagar, two forms of colontes are found, one round and smooth,
the other flat and irregular  On lictose-btmus agar, colomes are at first
blush, and later reddish, no indole 1s produced Litmus milk Femams

A A A L A iony o ¥t
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1t walt be nated that tha final vofame of fnd in eack tube, when the bacdlary
emalsions are added, 18 tnenty five drops By coloahition # will be seen
that 1n tube § af cach rus the serat acts 1o a dintion of I 23

1n tube 2 10 & ditetion of § 125

W 3. . a0

P 1L
The tubes are examed sfter fous hours at 37 C, ar two hers at
5055 C . fullowed by Sfteen mimutes 3t soom termpersture  The readwg 13
saken by companng each tube i suceesuon with the control tube, and 1

TmyLeions Wipar Tuse

Fazyrg

Pirzrre

Fig, 102 —Garrow's sgglutinameter, showlssg mtrument ready for use *

preferably made by means af artincial kght aganst « black Snckground 1€
daglight 18 used, the tubes showld b partly shadosed by passing  finger np
and donn beismd them

plRomd method of avisoscagc aglat by Gavcaw s

(Fig 117) —Thue 11 & practual metbod sutable for small aboratores,

1 tawd upon the sbda wrthod of appiutmstion ongwally a,,iﬁiia’ii
Reoughton 3bock 13 mav ke used for recogmtion of pethogonss bacterra
volated from the hlood ac excieta by means of epocially propamd serumos
MacrosopC ageintination becomes viuble t et Short 8 pesod s thren
minutey, 1o woubator s e

* Thus ststeurin e (an De vbtamed from Wessrs Baand
Iattun arden, London £¢ | ™ Bmnd ond Tatloek, Ld € oosa Neevat,
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for which standardized bacillary emulsions can be obtained The standard
culture 14 as eensitive to agglutination as i the fresh culture ; 1t 1s, morcover,
sterile and, 1f stored in a cool, dark place, can be hept indefimtels.

quently with absolute alcohol and éther, 5o as to dry thoroughly.  Take up
the serum to be tested into the dried prpette.  Measure out six drops of the
serum ato the dilution tube already contmining the fifty-four drops of saline,
thus obtarming o dilution of 1 : 10

Thus —

PO OO O0OE®O
P

8 So
15 drops 15 drops 15 drops

Yor the addition of the diluted serum it is best to commence with
higher dilutions before proceeding to the lower ones To tube 31 each
row add ten drops of 1 200 scrum, to tube 4 1n each row add five drops
of 1 - 200, to tube 1 2dd ten drops of 1 10 dilution, snd to tube 2 also
add two drops of 1 10 didution  The pipettes must bo washed out before
yproceeding to add the sakme  The addrtion of salne should then be made te
tubes 2 and 4, which receivo eight and five drops respectively, while
tube 6 receives no serum, but ten drops of saline only, and actsas a control
agamst spontancous agglutination This can be best represented by the
following echeme —

o of e Drops of normal saline | ot

10
2

o

Dilutton of 1 200
10

YNy



APPENDIX II 567

PR v ol
- . A
R 1 .
drops - -
™ N - .

' " l -
eleansng with alcohol, end (3) drying with ether Tt 1s a good plsu to Leep
& prece of old Iinen specially for this purpose  In eold weather the drops can
be made to run more frecly by gently heating the slab before use, or by breath-

emulsion
Tig 106 shows the appearance of the slab after carrymg out the above
Proces
Drlutions of serum
s o oo o Vo Y0893 5 Yo th0 Y 0 Yo 20 g 400 o g
[or Q0!

001010 [0 0101010 GIO1010
H

o' it .
S F S0
Fig 106 —Stsh with bacillary emulsions and dilutions of serum

g Y20 st g Hite o Yoo W Y80 4160 Y07 t5

3 ;
;
i

|

nxl" ‘k' il

Fig 108 —Reaction complete, showing appearance of agglutination in
S and 50,

8 = Shiga, F o Flexner, SO = Sopne
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S DA R O U T

Fig 103.—* Palette ** for diluting serum, used with the agglutinometer.

fitting Moree gauge No 70 18 the carrect eize}—that 1, when mungled with
an equal quantity of bacterinl emulston, 1t should not run over the edge of
the glass slab (Fig 104) (3} The agglutinometer slab, a piece of plate glass
133 long by 1} m wide, divided into & number of partitions by double
grooves running at regular intervals of I em i order to prevent the dilutions
from wnterminghng (Fig 106} (§) Set of Bactersal emulsions The stock

. - e e L S

C=SE e i

Fig. 104.—Drop pipette used with the sgglutinometer. N

saline  The emulstons should be very dense, of milky consistence and
umform suspension

In order to promote the intimate mixture of the serum under mvestigation
and the bactena) emulstons, the shb 13 made to revelve hy cloch-work at &
untform rate of about fifteen resolutions per minute, For field use the slab
may be placed in & sumple bot provided wath damp blotting-paper m order to
obvate desiceation, and turned by hand with a handle attached to a wooden
shaft which supports the glass slab,

The dilutsng process —The blood for examination 1s taken from the finger
and collected th u capsale Three large drops of blood are sufficient ; the
ends of the tube are scaled with wax or plasticme  (Fig 105) After stand-

Fig. 105.—Special steaight capillary tube for collectng setum,

\ng for some tume the scrum tes, rendesing unneces-
gary. By means of the pipette, tno drops of clear serum are abstracted
and placed m the first partition of the munng palette  In order to mahe a
Qdution of 1. 5, exght smular drops of normal salne are added  I'rom the
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Isolation of the cholera vibrio from faces.—For the isolation of
the cholera vabrio, & loopful of the suspected stool 18 moculited tto peptone

and are meubated overnight at 37° € The peptons culture is teturned 1o the
incubator and 11 twelve to twenty-four hours 15 tested for the cholera red
reaction  Tius consists of adding three to five drops of concentrated pure
sulphuric aed to the culture when, if positive, a rose red colour develops
Some brands of peptone infhit the reaction, and in some mstances the reaction
w posttive only when there 13 a pure culture of the vibno  After meubstion
the plates are examned for typice] colomes of the orpamsm and agglotmation
tests are performed

The colonies emulaify with vreat ease A smple and rapid method 13 to
make two vaschme airclea mde by side on & microscopie shde  Inmde one
ring 13 placed a Inopful of normal saline and 1n the other & loopful of I 500
cliolers serum , to each 12 now added a loopful of a sahine emulsion of one of
b colomes The curcl d with cover glassea and exarmma-
tion 18 made under the low power of the microscope The diluted serum
‘preparation, if positive, quickly showa absence of motility and curdy agglutina-
tion, whilo the gther remains uniformly tarbid and shows motility.

}S'?\atmn of the tubercle baullus from freces.—Bildwn, Petroff

allowed to stand at reom ‘temperature for several hours At the end of this
time the bactersa, will have floated to the surface and the seum can be collected
wth » stenle spoon and transferred to a clean wide mouthed bottle Two
‘volumes of normal eaustic soda are added and the mixture 15 well shaken and
menbated for one to two hours at 37° C  The specimen 1s now centrifagabized,
the clear fuid decanted, and three or four drops of normal HC1 are added
to the deposit  The scdiment may be dinided mto three portions, one for
stayung, one for noculation mto suitable media, and the third for anumal
wnoculation Tt must be borne 1 mind that not all acd fast bacll found 1
{reces are tubercle baeilli, 1t has been repeatedly demonstfated that non
pathogenic acid-fast organisms may be present

Pappeutierm's stasn for tubercle barills —Ths method 15 employed ta safe.
gn:rd J2runst confusing B smegma and other sud-fast bacten with the
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The shde an Dranarnd 1 nlinad in 61a e o

nostic significance 1s present 1g the blood .
Fig 108 shows the appearanco of the agglutinometer shde 1 the ease of
a patient whose bload agglutimates S up to 11 320, SO up to 1: 160, the Flexacr
emulsion being negative
AcoLTTivaTioN Tesrs
An emuluon of a pure culturs of the orgamism 13 made in saline and tested
on the agglutinometer, of 1 tubes, aganst specific serums. In routine
examinations 1t 18 conventent to heep the stock dilution of the serum (say
TR iy S ST i

12 heat-stahle
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quantity of mfected mucus or feces The matenal 13 moculated mto the
bottom of the tube with the aid of & wide-bore pipette, and the tubes are
incubated at 37° C, Cultures may be exammed twenty-four bours Later, when
mteral 15 removed from the bottom of the tube by means of a pipette Tt 13
advisable to scrape the surface of the egg or serum slope with the pipette to
temove adherent ameebz before sucking wp a sample  Sub-cultures should be
made every four tosixdays  When rice starch has been added, 1t will be found
that smeebee have ingested the smaller particles Cysts may be produced

2. For the eultivation of intestinal flagellates.
Tanabe's medium.—This 18 prepared by mixing —

Sodium chlonde 07 gm
Soduwm citrate 10 gm
Distilled water 06 cc

Sterihze m the antoclave or by boing, and when cool add 05 gramme of
Loeffler’s debydrated blood-serum and 2 ¢ ¢ of whipped white of & hen's egg,
Prepared as aseptically as possible  Fill into test-tubes, about 10 c ¢ to each

Agar 15 g
Sodm cblonde gm
Distdled srater %00 e
Stoam b+ s . P "o

. | “

N . .. '

the a1d of & long, wide bore pipette ‘
Mast of the mtestinal flagellates (but not Giardia (Lamblia) sntestinabis

bave been cultivated on thu medumm It has also been used successfully

for cultivation of Balantidium cols

SELECFIVE MeDIA FoR TRE ISOLATION OF ORGANISMS OF THE
Dysevrery Tyenon GroTr

McConkey's bile salt lactose agar —To 1,000 ¢ ¢ of distilled water in & flask
15 added —

Agar powder 2% grm
Feptone o gm
Sodiam taurocolate 5 gm

30ix thoroughly and steam at 100° G for two hours  Cool to about 60° ¢
and adjust reaction to pH 78-80 Add the well-whipped whites of two
oxgs and return to the steamer to olear Filter through thick Chardme
filter paper  Add 10 gremmes of lictose and 25 ¢ ¢ of a 1 per cent, watery
eolution of neutral ved  Tube off, about 10 e ¢ to each tube, and sterize
for thirty munutes at 100° C on three successivo days

n this medim B eols colonies are bright pik, streptococeal colonies
small and deep red, and colowes of B dysenterice and B fyphosus blussh-
vy * dew-drop :
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Crrrtrr MEpiA yor INTESTINAL PrOTOZOA

1. For the cultivation of ameb.

Jloeck and Drboklar’s medvum (L.E.S.)—Four hens' eggs are washed 1n
water, wiped with alcohol and broken 1nto s stenile, wide-mouthed, stoppered
bottle contaming glazs beads  FiRty ce. of Locke’s soluton are added and
the bottle 13 well shaken to effect solution  Teat-tubes are filled with 2
sufficient quantity to produce slopes one and a half 1nches long, elanted jn an
wnsprssator and heated to 60° C. for onc hour On the second day the tubes
are again, m-;u:m«f at w"(‘. for one hour, and on the third lhe}e‘m[rmmrvr B

Berhefld filter (No X) oncé or taice to remove contaminating bactens
When stenle 1t 13 further diluted with Locke’s solution to bring the difation
tol 8.
Lockr’s Sorenox

wodium chioride

Laleram chilon e

Totasaum chlonde

wodium bicarbonate

Gluense.

istulled water 1,

The best growth of ameebz occurs when the reaction of the medium 15 be-

tween pH 7 2and 7 8
Boeck and Drboklar’s medsum (L E AJ—A modification of Boech and
_ Boect rbohlars_medsm (e A e s

T

ce

~F Tepine

¢ho hiquid, together with powdered nce starch To prepare the medizm,
suitablo volumes of horse serum, sterilized by fltration, are placed m tubes
with aseptic precautions, and nspissated at 80° C for one hour It 18
ymportant not to over heat the scrum Rmger's solution, contaming the
whipped whites of four eggs per Ltre and previously sterilized by filtration
through & candle filter, 1s now added to the top of the column in each tube

Rivora s SotrToy

Sodium chlarule 90  gm

Polassum ehlonds 0z gm

Calewum chloride 02 gm
Loco ce

Distilled water

PR foeeb - Sbuad and anba tha madim
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2100 €5 amounta end stenbizo by free steam (and wp to 5 1bs ) for one oue
pare —

Sovvriony A
Sodum eitrate 17grm  Sodwm desoxycholate 10 grm
Sodsum thiosulphate 17grm  Distilled water 100¢cc
Yerncoitrate 2grm
Drtilled water 100ec
These solutions need not be sterihzed
Arnea e . e R,

. -1

The medium 15 pale and shghtly opaque B sonnes colontes are round, ahout
2mm m diameter, with a well defined edge and no appearance of * rough-
ness " They may be pale punk, or become 50 on further meubation or storage
B flewners colontes are sumlar, but may have a narrow plane peniphery
eurtounding a central zone  Paratyphosus B_colones are larger, 24 mm
10 duameter, often with a blach central dot Salmonella colomes are siailar,
and those of B typhosus are Batandround (M Haynes, 1042)

Tengue’s medrum —To distalled water 10 a flask 18 added —

Agar powder 1530 gm
Peptone 10 gm
Sodwm ehloride 5 gm
Meat extract, (Lenc o) 5 gm

Mix thoroughly and steam at 100° € for two hours Cool, add the well-
whipped whites of two eggs, and return to steamer to clear  Filter through
Chardine Slter paper Adjust the reaction to pH 7 8, then add —

Satcharose 5 gm
Lactoso 5 gm

The mediim 13 flasked off n 50 ¢ ¢ amounts, 13 stenlized for half an hour on
three succesaive days, and 13 stored m an ice-chest When required for use 1t
1a melted, and to each 50 ¢ ¢ 15 added 1 ¢ ¢ of 2 per cent yellowish eosn and
Lec of 05 per cent methylene blue Mix thoroughly, pour plates, and allow
1o dry off

On this medum, after eighteen hours, B cols colonies are deep black and
oraque, and B, dysenterscz and B typhosus are colouzless and transparent

WILSOY 4¥b BLAIR'S MEDIUM (MODIIED) ¥OR THE ISOLATION OF
B

B TYPHOSTS AXD B PARATYPIOSCS
Tefen 41 L e .- -
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dg:(;amdi-Dnyalsh wmedivm —To 1,000 cc. of distilled water in a fask is
ac

Peplane . 10 gm
Kul B 10 -
Solm chlonne 5 &m
Meat extract (Letuca) 5 gm

days. * ' ’
O thus medwm B colt colomes are puth and those of the dysentery-typhoid
group Llussh-grey and transparent
Endo's medium (fuckstn agnr) —To 1.000 c c. of distilled watet s flask

add -~

Fowdered agar 30 gmo
Peptone . 1o gm.
Ment extract (Lemco) 5 gm

Mix thoroughfy and steam at 100° C. for two bours. Cool to about 60° €. and
adjust the reaction to pH 7 8-80. Add the whipped whites of tao exga snd

= Eleer

Chemucally pure Lac! grmn
10 per cent st soation of base

fuch 05 e
Anbydrous sodium sulphte . 012%gm

The socum sulphite 15 dissolved n a small quantity of hot, sterdle distilled
water and 1s made up fresh each time.
3lx thoroughly, pour plites, and allow to harden i the 1ncubator before
“ sowin,
On tins medrum B cofs colomes are vermulion, streptococenl colanies deer
red, and B dysenterse and B typhosus greyish
LEIFSON'S DESOXYCHOLATE-CITRATE MEDIUM, (HAYNES' MODIFICATION )
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1100 ¢ o amounts and sterilize by freo steam (and up to 5 1bs ) for one hour
Prepare —
SoLvTioN A

oLvTION
Sodum crtrate 17gnn Sodium desoxycholate 10 grm
Sodim thinsulpbate 17grm  Distilled water 00¢c
Fertic eitrate 2 grm

Distilled water 100ce
Thesw zolutions need not be sterthzed

For use —Melt 100 cc of the agar base and add 5 cc each of solutions
A and B 1n this order, using separate pipettes and muxing well between
Pour plates immediately and dry the surface Inoculate plates heavily and
sacubate for 24 hours ~ A further 3¢ hours' mcubation may be necessary

B L T T Y

o larger, 24" mm
' N - + olomes are simlar,
' . i Bi2)
| o et
Agar powder 15-%0 gm
Peptons 0 gem
odaum chlande 5 gm
Meat extract (Lemco) 5 gm

:ix thotoughly and steam at 100° C for two hours Cool, add the well
whipped whites of two eggs, and return to steamer to clear ~ Filter through
Charrime flter paper Adjust the reaction to pH 78, then add —

Sacchatuse

5 gm
5 gm

to dry oft
On thus meduum, after exghteen hours, B cols colomes are deep black and
opuque, and B dysenteri and B typhosus are colousless and transparent
Wrisow 4D BLAIR'S MEDIUM (JODIFIED) FOR THE ISOLATION OF
B 7yrmosus axp B PaRiryrOSTS B
Difco dehydrated Wilson and Blaie's medim pow der (Difeo Lsboratories),
cart  Wilson and Bla

8ULt L3-30 hours meubstion are round, about 2 mm 10 diameter, Jet black,
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and surrounded by a blackish zone, which has an mtense metallic sheen 1n

; . '
wstances, only well-separated colonies are black, 5o the method of spreading
should_ensure that colonies are wellseparated  Other Salmonella may
resemble B, paratyphosus B, ot the colonies may not blacken but reman
dark green (M Haynes, 1942)

SerecTIvE Mepra ¥oR Tur IsoraTioN OF V. CROLERE

Dieudonné’s blood alkals agar —Equal parts of defibnnated ox-blood and
normal caystic-soda solution are mixed and steriized in s stearher at 100° C
for thirty minutes on three successive days. When required for use, 30 c ¢
are mixed with 70 e.c. of melted nutrient agar  Dlates are poured and are
Lept at 60° C. for thirty minutes; they are left half open 1n the incubator
overmight for the ammoma to vaponze Orgamsms other than cholera and
cholera-like vibrics will not develop on this medium, v

E'sch’s medim,—500 grammes of minced lean beef are mixed with 230 c c.
of normal caustic-soda solution 1n & clean enamel satcepan  The muxture 13
summered for two or three hours, filtered, and sterihzed  One part of this
alkaline extract 13 added to two parts of nutnent agar. The transparency of
this medium sids the tdentification of cholera colonies, which are bltush-grey
and transparent N

Aronson’s medsum —To 100 ¢ ¢. of 3 per cent, nutrient agar add 6 e ¢. of 3
10 per cent. rolution of desiceated sodium earbonate, and steam for fifteen
minutes, Add §e.c ofa 20 per cent. watery sofition of saccharose, 5 ¢ ¢, ofa
20 per cent watery solution of dextrin, 04 c.c of a saturated aleohoho
solution of basic fuchstn, and 2 ¢ ¢ of & 10 per cent. watery solution of sodium
sulphite A precipitate forms which quickly settles. Plates are poured from
the supernatant fmd. Cholera colonies develop 1 twelve hours and show as
red colones 1n fifteen to twenty-four hours. E. cols colomes are much larger
than cholera and are colourless,

Drsyurn StLrurre Mepta FOR THE ISOLATION
(Wizsox AND BLark MODIFIED

Flutd medsum —({a) To 100 cec. boting water add anhydrous sodim

L is On i AV AN aa wrndam add Faamnth ammomo-citrate scales

. . 1cose, saceharose, mannitol

Cool and mix the selected

whach will have a pH of

= Tnamtrme

or V. CHOLERE



APPENDIX II 573

heea ma - e o aenn f . .
The -+ = PP .
dysenter .
wibnos,
rgamsmr
charactenstic eolontes
STAINING METHODS
in's iron ] meeba, fagellates, and cysts

in f2cal smears

1 Furing solution (Schaudimn’s Flud) —Absolute alcohol, one part,
saturated watery solution of corrosive sublimate, two parts Add

Method —{a} Prepare thin films, thinung the feeces with normal saline
Commmmnge A A taem - - .

- - A '
aleonol to water
(g} Trunu(cr to mordant (2) and leave six to twelve hours Rinse rapidly

5 . ©* velve hours til
: o . . control under
[ Wuh 1n several changes of water, then in aleohols 30 per cent , 50
PET cent to absolute aleohol, equat part abeolute aleohol :nd
xylol xy Bt changes, and finally mount 1n neutral Canada balsam.
Ph, acid Forameba and (lageu:nm

(Not for eysts )
T

ki smcars of freces are made on cover-glasses If firm, the faces are first
exvulsificd with normal saline
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fifteon minutes and wash again n water,

(d) Transfer to water tn whtch one erystal of by posulphits of soda (* by po )
has been dissolved, leave till brown colour has disappeared, and wash
wm water

(¢) Pour on phosphotungstie acid hmmatoxylin and leave covered on
laboratory bench overnight {twelve hours) Differentiate m runnmg

water,
(f) Wash 1 absolute alcobol (twice), absolute alcohol and xylol equal
parts, and xylol {twice) Mount 1 Canada balsam.

I should not be prolonged (one mmute) and the films should
not be lefi for any length of time 1n the alcohols 1f overstained take out
cxcesy of stam very quichly with 0 5 per cent acid alcohol and wash in water

before procceding through alcohols.
To prepare the etarn—~Hzmatoxyhn 1 gramme 15 dissolved by hrat over

Although ysts are stamed well by this method, for some unknown reason
they burst after a day or two, and the shdes are quite nseless as permanent
preparations

H '8 ir —For praffin sections

‘Tissuea ave fived in Zenker's flnd which 19 made as follons —

Totassuun Lichromate 25gm
Sodium sulphate 1" gm
Corromve sublimat (mercunic chlonde) 5 g
Distulled water 100 cc
Ta thu stock salutn s added, before use, acctic sl 5 < ¢

They are fixed for several days, depending on stze of the tissue, are nashed
1n running water for twelve to twenty-four hours, and are preserved m

mounted and are treated as follows —
(a) Remove paraffin with xylol .
(8) Remove xylol with absolute alcohol.
(c) Wash m 70 per cent alcohol
(d) Place 1n 70 per cent alcohol contaming a small quantity of 10tfine
solution to remove mereury
() Wash n water
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e

(1) Wash in water.

() Difterentate under mucrescope mth 1 per cent. 3o alum solution,
(i) Wash m water

) Washm 70 per cent ol

To obtan the best results 1t 18 necessary to follow the method step by step:
Sections cannot be hurried through and at no stage may they be allowed
todry -






BIBLIOGRAPHY 579

TRECH, A (hndbwl ol Gengraphical and Histor.al Fathology Trans Creighton,
188
Jac KSO\' ' usm "% Sketeh of the History and Cure of L cbsils Diseases i the Yiest

s p 41 Stonkton
A ban s qesan W ke (1 omata of
\ . A .
mu? SE_ % o and PASQUAL. 4 (1803)  Lime Expeliton nach Sgyplen zum Stulnum
Drséntene und ges Leberabiscesses * Drech mod 1 19, 354,

TAMELW 85 " Bksoskopiacho Ustersocbungen dex o Eeerre ¥ e prals

LIND, 3 (17 m«, An Essa¥ on Diseases merdental to Europeans m Hot Clmates, p 219
Londun

LONL T (19751 Massenhalte Tatvicklung von Amsben »n Dickdarm  Vurchows

WO \BE'J '(1825) Mibtary Medical Reports contamning Pathologesl and Practical
vations llustrabmg the Diseases of W amm Climates, p 188 tenh.

M \RTI\' (SIR T (1250)  To laflence of Tropial Chustes ou Europr1n Constitutions,

MoskG L (mm Obsersations on the Means of Preserymg (he Health of Solders,

on
NOREREAD, € (1850) Chiw 1 s earches on Disease m Tndus, 1, 8 London
MOSELEY, e AMIN (1781}~ & Treatise on Tropcal Diseases and on the Climate of

‘the W¥ost Tndi ~ .
[
oo
. "o

42 Longon .
ZIMMERMAN, J G (1707} Von der Rubr unter dem Volke 1 Jahre 1767 Zurch

of the
nu,un AN, G S (1919)  Lawet, 2, 166
FARLES, T A oz #ad, 2,0l
ud
. R lm:'mn St Gae .66, %0 3,132
- N

87 B



530 BIBLIOGRAPHY

LOGANAD \‘1, A D, and FERNANDEZ, L. C (1929) Jour. R. Army Aeld. Cps., 52,
0 4,2

\tc\'\LT\ A 8§ (1018) Forly-seventh Arn, Tep Local Gov Roand, 1917-1918,

o s
MANIEAIN T S (0% fus P fomi Uad One 86 X3 0 RT0G. X 2,208

‘The Dacillary Dysenterics
(See also Sonme Dysenlzry )
ADACHL K (121)  Fuluoka Iw Daij Z
ALF\FIL!—I-', AT(0) ZM Bakt At 1(0n,.) 103, 331
3) drch Schiffs- o Tro) [m:h/q, 41
ALYISATOS & P (1930)  iinll Aead Med Pans, 63, No 7,370
NDER=ON, J (12]) ~Laxcel, 3, 998
o T Duaset The & 1w

(100)

o 14

(De

'LEY, O 1T, anl GILMORE, W (1910}



- BIBLIOGRAPHY 581

COV\ L4, andSMlTﬂ E C (185), J_._Tn‘;g AUed {Hyg), 28,319

London

, 217-24

- me

[

— dnn l

DEW H R, an .\mu:y w u (19"1) Med J Aust,1,¥o 23 453

D'HERELLE, 1-‘ {1925) Thé Bactenophage and its Bebaviour  Batliwre, Tunlall & Cox,
adon

DOLD, H. (1913} Ditsch med 1 schr , 42, 811

«— and VISCIER, W (1920 2Z¥ ﬂa’1 \‘A. ll(lr@ ), 85, 19%

POPTLR, C {1%05) € & Sor

DOLG \ﬁs B amt LULEBROUI\ i wu.y ‘\P"' Rep Ser Ued Res tonn, Lond,

PUBGEY 1. SV Nl Gt Key 0t
l!

-~ {1919)
punsT, ns\xov (:.lnd ulmx,.s (1920w Tust Pasteur, 40, 131
ALV, and m\\nrr VL) 2 Lkt 0t T (Ong), 33,52
nL\\omu\r R ® (1 .\Im h sor Ve e, Coun Lo
ENRIGHT, T, and Tatte, i Iamﬂ 2.5
l-\XLll\ll; (um drar R drmg ed Co EH
1)
e HER, W um; T m., Med Cps 15, 670
T TEPNAT W (1075 Dymiere i the's deraied u.my States London
SRR T te, Do 3
‘
. loodsurkung

SERAER DL T 1 fioy m...,. i it 69,10
€NSON & T (it et 2,10 .
u\mm\orr r P

‘an I'r\c(u:nl Mimscopie Disgnows =
.u.h.yaum, p of Dysentery  Ball
n{umm T (5 A S 2,67
HIEIIRCG & atd THIES 91 Bk med 1 e 44 X

IS, P H, and RUSTLL F P (903) Mot Ko 3 1o a0yog e



BIBLIOGRAPHY

A D, and IERNANDEZ, E C. (1920). Jour I. Army Ml Cps, 52,

Xo
McNALTY, A S (1918) Forty-seventh Ann. Rep Local Gov Board, 1917-191%,

n
aranTEAT R

500N h LD dew Ve oL e n mareg v m e

The Baclllary Dysenteries,
(See alsa Sonse Dym.:”y)
ADACHY, K (1921} Fukuoka fhw Darg Z.,
ALEXEIEFE, A (1977) ZH Bakt Alt l(Ong) 103, 358
- (1932)  drch Schiffs- & Tropenhys 36
AUVISATOS G B (10) Boll dead Jl!{ I'nru, 63, %0 7,370
4NDERSOX .v L0 Laner,
D, L (1930

.mml: < rmrmz\' © 11, ant GILMORE, W. {1910)

\\FLI\L n r i “SOYCOTT, A E, and MACDONALD, W ¥ (1205 J Hyr.
., No

mm\\u 's (160 Zb Rakt Abt 1(Ung), 47,427




. BIBLIOGRAPHY 581

NAL 4 and S\ﬂT’I)l B Cu(zm 5) S Tm,: M (Hyy), 28,370

R A ADTH (1908 Wachr, 29, I
. . Lendnn
N . ! T, oo TR RO
N~ ' . te 1 >
(IR Y . « MR

. ' C g S

~— mt Pas(luf, 44,
W H R RLEY, N K (19 1) Med J Aust,1,No 23, 453
lmu:ui: i3 {15163 Tho Buckenophoke and 3 Beirvvlour  Badlere, Tidall & Cos,

Disch med 1§ sihr
lnd mcubx w (mw 2zt L..u Abe noug ) 88, 198

PTER, B Soc Kl Pans 58, df
UGL\S:; X‘.,nml LOLEBR()()X\ L (1o1my Apu Kep Rer Med Res Cown , Lund,

Dm:ov};r. iy Med B Commite Iep p o

e A )

ST, RO o san AL, § (1920) dnn Inst Pasieur, 40,13
"W yand BAAETT, v H (1068 20 Jiake Wb 1 (Orig 1, 38, s"

“OKT“Y.R T {118 Spe Kep Ser Med Kes, Coun, London

RIGHT, J' I and BAHR, ¥ T1 (1918) Lanet 2,565

ICHINIE, N (1900) Jour B Army Med Cps 13, 560

NDLAY, @ M (1919)  Lawces, 1, 135

ETICHER, W (1917) Jowr B irmy Med Cpr, 29,
and JEPFS, M W (1924 Dystnf.ery m the ledented \hhv States  London
ttes, No 3
4
Hoodsueling

wery  Bull



632 BIBLIOGRAPHY .

HUDSON, N D {1020} J dmer Med Aes, 19,
UUGHER, B, and B\\}\S, M8 (N e He(l J 2,030
BORST, 4 b YA Gevyfloep Bep 87,500
= 8013 !\\ A {130y Lanedd, 2, 319,
5 m.r}\au'xv,l. Z rrp Path Ther, &, .w
T

3k Schffe-w Tropenhara 39, 458
L1, W TL (U} Kiga 81d 030 e 15,312
1925)  Trans of sxth Congr o”nr I'.v!lrm Anaoe of Tropieat Meduine,

.

M:Lmu\t\rmumn £
1 ot o u—\y s non.; Brq Vel J 3,664
Ax\aanmn‘ A N 0 KASSGARSNER, B Q1927)  Mataya Med i
Ak B (losn ! Pubihc Heaith Practics in ito Tropns Loadar
RIYONO R  and ONUBO N (T § erh Jap Zath Ges, 7, N 4, 12
RELIN & G (1919 Jowr R Aemy Ved Cps, s:.zxs‘ ond Lawert, 3,77
RS T (02 Wench met ocky 4, 5350
ROCSIL T (0 fach .
ROLLE, W wuw\wnumf_n (i .mnmcmv W29 Shat, 50, 116S
Lo, ‘IMLI L (3] Inftm, Xmmmuxt) and Buotagee Thesapy, p 949 Swnlers
o, Patdetphaa and Loodon
SES R ot TIOR8 (TN Foen Al achr, 18, 138 .

mun'ruuwm J DS U gkt © e Lo, 48, o
BRUNL, W (a1 Disch med U sehe , 26,637
~ (%1} bt 27, ‘i',‘(! .;nl
AW Feroff wnd (b d u(dmaz«m 150 R 353

TRt o] <, WEWE, wod METT "% Hyp. 91,417
KAUNTZE, U (1) Yed Rlimik , 97, G

L O

, Mo 116
& A Chumhitt

EANTIND 1 (&3 Phlipp J S
LEDINGHAM, J € 4, ond !.\HJLD “ J (IDIS) #ry Med 1, 3,504
*dnﬂ“ﬁ\\() & \! {1917y Jd (2,20

LIPPELT, U (l’!’!B) I\lm lloch 17, 436

TIPPINCOTT, L, 3 (1925} F Aomer Ard 43, 85,901

LORENTZ, T 1 11013) 7“ Da): Abt 1 (Oru: 1 4%, 113
RNIE, P and Jo\ss, E Q@ Dwf Med S, 1,080

LYNUL'E M (1920 7 Jab cn !h.i.:. 251

MALR, & W 1 (18 B) I'n) Med 1.3
MANESO Y] IHHH PO (19 Ib« R
~H nuq Digsentery sn Byom A} irhalds Practce of Nedntne i the

o
o reaars of the Yae, 1,01, 1 Oflenl itors of the har

GREUt, & 1 (1720) Bt  Surg 13, Ao 53, T01 .
SR T T A IS ER it oty Lt Msd 3, 3.9
MARTIXL E ., and LESTZ D {1902 Z Nyg ZnfkeRe , 41
MARTORINIRIO, R %, end TIHERFELDLR, ¥ U st Geneet Todschr Aol

e, T2, 8
MAXGELL, £ M, wnd KITP, % n _ams) Ene J Ophthal, 3,71
MAYER, D (3911} Aawe 3,23,
IEG\\\ 3 WD, and MAITR, 0 S oy lmim- Mok Gaz, 59, Ko 5,228
IICHAELIS, L ({037 Msch med 1 ache, 43, 1500
MINODA, M (1021)  Pudwoks Zhad Zovwhy, 19, N0 1 Summarued in Jap Med World,

T,
Monam Wde R (3907 Drat Aed I,
‘f J fod REVHORTIL G 1 (wlw ln;lm;.l Med Bes, 3,619
002 2

( o,
MY S.}'BmROUEAu 10} Amllq Du
MUSGRANE, W E, aad SISON, A G (1918 Philpp J sm ())7, y,\a 3, 21150
NEISSER, M, and SHIGY K (1000 Disch med U seir,
NICOLEE, €, ond CONSEIL, £ (1020 dan Inet Pwm. e i
O'BR!E.\'.“ A, a0 RUNGE, B T n!ﬂﬁ) Brt J Esp Path, 0,83
CLL, € C,ond BLAKE, & V' (1030) J Path Sacf, 33,57

OBTO‘&S& X {1812y Boston Med Surg 7, 146, 211

end Dodd, W L {2910} Toud ; 183, 503



BIBLIOGRAPHY : 593

s g ge e

it K
. - . -5
PN . archl,

e London N . .

et . . :agr
- *one, Edinburgh
. . . 10, 4,316-32
.
. M
. . o L
. d
. e
. ’\
. . -
Vo

of Tropi al Medicane
SPLARES 7, und DLBONO, P F (1910) Jour X Aomy el

Cps, 32,430
SPRANGER, Il {1920) Min med 1y 23, 102

34,01

Br, 2,176
Gen Army to Sec of

Med World, 1, 13
J Med Res 18,117

Ued (Sect Toup Dis),
TUD‘]),'(:N(I!MKH Bt el 2,143

— (W0 S M7 Camh 4

TONBRING € % (1550 7 Tnduana Vet
TOPLERT, ' 1 €, ana W1i20,CS i

vuLLum L.uuyl]ﬂ[’”‘“ € g3y
010) " Ariencia Med , 7, No 11,

(28, 278
Feneipicrof By terology and Immurty,

lgn Inst Pastear, 17, 433

T . "

. s . N .
wALLE® W B (1l lanr .
WASHBORY, 6 (1) Jm nm,/ e
WEISS (1927 Aed Alinik 21

WHLCH, T n and \4SCA \l(h\ms,c 3 (l'v‘n Renga Med J,1,122



BRY BIBLIOGRAPHY

WHLEAOV, W (1933} Pres Adbross, Trane Mod Sor Zond,
¥ llx,l.\xm}E‘,lJ n.‘ and § f;‘n{‘l\h\!w € H (9 Laneet, %, o
s, 3, and Ph NS, ) s 23
BOLLSTLIN N ot ook e gyt 7 T Cbi3, B350
\\mx\w &, LESBRE P, an ) =04 mmn,ﬁ (46 LR voe bl Pura, 95,1012
TAR L end VLY M3 (1941 A 3nt 2 €hena, 12,
lnHlLR CLITY Bull S wéi Hup Paris, 88,552

Sonne Dyuntery.

um\um G Verhe Auan».nn 48,20 5385
BLOCK 1, QN B M

PHARLES, 8 ot VLS, D 0 Lonset, 2,650
CRITCRTANE R m:\\\u 3L {1030)  Lamert, 3, £

TRASLE, 4 W RINLOCK, J B .mhmTu,J (3920 ) J Hyy, Comd 35, %0 1,133
r’\rr,n N m‘% k2

A ]

\m !,H! RGNS Bt Sed 7, 1,09
-«\\{ bW, and WIHETE, ' B (Y00} Apee Kep Ser ded Qes Coun, Ford,y
[

SCUTT L BF (§04hy  ~weur Notabds Epidesaes  Bdwant trantd, London

.’-HTH %3 (l’”L) Janeei, 3025 .
DEN, G (1988 et Med 3, 30638

l'n\ Alvncr ot Bysentery, Lancet, 1937, 2, 1462

ki by and Sulph 4
ANDRHSUS B LW, st RUICRSIASE, T 00801 bt Ved I, 34457
BELT o am Taneet, 3,

Lt Ated 3, lr’!/uxlv!-quuuulma as Irsrstinal 4nnm.m {1941, 2. 513

u)mu\ W o Bai .I ;-: Ilnpl.ms o,

PAIRIFY, N BT and ROED, § 012) L«v«\'f, 1,:'0

mmurlm ] .‘vrhwn. .\M um 0.2 2y

LAON G W 01) 18 Var Wed Bull, 39,9

WU E R BT b e mxm S 2, aod LIPCHITELD, 3T 1020
Ell Fohns Bophns Dosp, 67, 1
EDW LD L B und \\AL}\Y‘R Fagiy b as. 08

n'nmz\ 3R ) Tre ¢ fay b Trop Mol )yg,:s..'ua
i T 1, oy

wmn B, e MORAS w e o1ty ot el el e Purra Rum, 33,385,

Amceblasis
ACTON B W ad CHOPRY, R N (102 Fadean Sed frar, 6B %o
—and KNOWLLR T (199R)  0n the Dysenteries of Indis Thwkm *rmk & Co,

aleutta
AKANH, K ($933)  Tonean lgakks Zashs, 38, 180

,\L\H \t sl BAGIOR BT € (Mn) ol S mn\ l.rol 32,200

ALPS ’\ & sty LA \UL)( \hU {3y O N
uwmu HODAED, N A, and ROCH, D v uMHﬂ) Proc Soc Erp Db

i, : Yiad
8t REE D. A (03} Caly Nent ¥ed, 35, X0 6,437
ANOREWS S (Ul dmer 7 Zoop, Ned F4 AT

AINELEL F 1 e e O himg el Cps , 20, s\a 5,307

1

PATA AT oty Sotmatiom ta A1 domaal Sargery Ldsazg vruod, Landon

BARRY, C, wd CRITUL S T (3704 r»u‘m» Ved Gas 85, N 2,7

TATES, T b (X023)  Canad Yod 4w J, 15, No 10, 5082

nrmw,u (935} Aok Schefie « Tnnprn/v!)]| 33,Ns 2

RLILAY B (10302 Soush, Ved 1, 33, &

nz\sxwa,n (Yo Tmllldemhnmyw twotoentique Rectos opse , Sumonlosnopey
et Miston et Cir, Pans



585

BIBLIOGRAPHY
BFRAMAN, § M, end BARGEN, § A (1912) Prec StAf Meetings, Mayo Climc
nmr‘.<,\v UM 00 AN Temns P @ a Tean Vad Jfua 34 21T
N . ’ '
. o
. P 2
' ' . L Med
. .
. . '
. . . N
) - ' . te e,
20, No 12, 505

ASTEY. 31 X0, and GREENWAY, D (1020 Prensa med aryen
CHATTERJL, K. K (192)) Tropiral Surgen
CHEN, 8 M, VAN GORDER, G W, and YTAN, ¥ K
i
©* " <hull, Londun

T cmeat Pathulag, Toncion
(1931) Nt Ved J Clina,

° . } China Med J,
300 oy
LARK, U C (1025} Amer J Trop Med, 5,157
GRARK LG 400 A L 2020 prottent, 10, No 2, 923-68
don
. Iiml 1'|m£. 104, 19%
Jolins Iluyk "Mp Rep 2,305
Army Mel (ps 29"
Tiadepion and London
1'. Tm(hll and Uox, Lomdon

o Rt
i
5,61
1LCAKL, C b (1935) J dmer
m of Medwne, 2, 570-02
5,218
sgree, Watheln's-Tass , Munster
v i1
AN aninta 20 Ko 3, 172 .
N (l'm) The Intestmal Protozos of Min  London

~—and O CONN
~ and STEA £ASO) © (191%)  Trans R Soc Tyop Med Hyg, 13, Do 4, 1083




58 BIBLIOGRAPHY

DONALDC ¥ a0d DROWA P W Twie Staff Metting, 3oy T 4920
DOPTIR,C AW (X97)  doch Med Phorm Mila, 78, 50 1,9
DORMEK, B A, snd FRLE DL.\’VDL!LJ (X“H) llnl Mot J, Z. '.".;«"
™ urz, \ 3 1l9| 1 Philipp J 8o
o u;»x, B {15} AemmlmaluDLCl\\\\)PTH D (10H)  Prectitioner, 33,3 1,1

ENGYAN, U F,anl HEITHAUS, A B (8195 J Cer dns incd dyph, Jf.Au 0,5
— und MELEXEN M b (I93) ik Derme Syphs A 3 536050 3, 12
EPTEIND 0N Guart J a8,

{1931 J fmr Med 435, 106, No 10, T

El"ﬂ'i’ g ¥ (l‘?‘k’i\ Jlrd parost 5356 Jn t, '\0! 3,6, 2031
FALNT F 1 (09 taeer Tmp leJ PIN

FISCIER W0y llrﬁ Ata Bac 37,

FLETCHER, W andt JLIIN, 81 W (Ll"l) D,mn-ry 15 thie Fedoratnt Malsy States
ohs Bale, Son and Daniebswar, Londo

FLU, T (3960 Med Tuudschs toemeedh u w

- (U0F Bemertk Todschr Ved Ind | $

— (1920 Sfeded Genresk Jab B mmrm ‘(os u)-l“ 318

nuir:n X DR Chn W S,

FRYE B W ound '\KLLP\E\ WE fio A tyg, 18,58 .

i smmL DB Qb oy o !1

(}\mmmm Anm Ilw et Cof o 1, &
H LARD, nd BRUMPT, W nfm; “palt S e Hop Tars, 38, No 34 T

o\\‘t & ¢1 warases of the Rectum, Yous aud Calen  Saunders & Co, Pl
.mphn sl Lanndon

GIRIN C.and TEPINE P (1030 & 31ed, 33, No 01,820
GIARMURE, P 3 and ~UDIMIL T 1, (EALd)  Indan Med Gas , 66, 131
GU ROV, T (920 "Bt Med 43, 520
GIRGES, R {1940+ Tmp Ved gy 37,206
GREAVES, [ Trams K Soc Trop Med Hyz, 36, 307
G(’\\' 3, mr mmmzv \ .I (wu ) Amer Med dis 47, 106
AN A Gnady el Pavans, 34,253
AN ER mmn‘ FTE o Sehafficw Tropembyy 3821
WARAN A S0 0k 1 ruguayns dé At 4 Cog v Evpec, 16,177
HARRIG YL E (18085 Am 2 Med der, 115,
HEGNER 1t Il"H J Porant zn \
S, and CHE (R30) dm J ligg 32,07
HEIMBURGER, 1. ¢ (125 ek Dem Ayph, 3 1,11, %o 1
BEYMANY, T (123} Trans of Fourth Eonge 72 ot Baskern v vlTMm'll Aetirme,

1, 88
AN b (5120 & e Pl Faeus 86, 127
HOARE, € 3 (32520 Trans B Sa- Teap Med Hyg , 19,277 .
HOGANE F (o2 g dmer xln.l s "2
UY C ¥ (90N Frarhs Bon [
m'um a0l MESERM AL 7 u'.nm h. Whscty du{mr asson €2 Cie, Fans
JRST, A 1 (I'»:n) In Fece's Texthuok of Unbeme ith e
SKEBA K (1830 S dmer Hed 4n, t01, 2014
IZAR G A Inh m\.g.—- Tmpnhvy, 58, 36
.u(‘ox},n ol l‘u ) h.mv, )
CEES W M 00 Ame ) Trop Med,
025 erm’nm Ann Med Rep, Lmtalh\nl(‘u\\}uﬂuh i
02N Amer Mnd Ass B9, LI
JAMES, ® A and DEERS, 3 E S0 Froe Intemit Confesrncs oa et

e
JLRGENE (1906) Dol i u.em 43 1007

KARTULLS, & ({887)  Contrallt Bakt,'2, T45

RUNATATNE, AV \ ¥ (510} J Ceylon Breck Bt Sed Agsoe, 7,219,391
ELTON, R W, 2wt HQODHY {1338¢ j(f«' Clin \ Lmer, 237, (b

KESVEL, 3 yrmt i "«E&“ ¢ {1925)  Chin Wed J, 39, N0 5, \’H?u
— ey "ariza

%0l ‘l’ m o4 and 1Y SGEXERT 0 ooy s Lol Puil Zool 28,155
ROMER, D (1036  Ned fud BI Deesgen,

AUEM:V WA 2018) e Pty 1.;;11’7» i

1018y BuR OF st Hyp Pull, 18 Ko




- BIBLIOGRAPHY 587

TS B B omaBnTY 4 1

+ Parasitology, 20, No 2, 207
162 Pans, 71, No 12, 430
[

Btk W) B e 1
MANOLAR, K D (1034 Ere i’ .
MANSON B STt ) T Sute e e
— Q) Rt Med S, 2
~(1n.m Froe Foy o ireg 24, 1538
—ann b,
—{1938) Traar I\'uy Soe Tvop HMed, Hur, 32, 223
U et Fress end Cureddar Mo 5215, 370
— (040 Lt X
I NORRIS, R u (wn'\\ Lancet, 2, 341
~an Laneet, 2, 1028 .
o A LOUGRRY, A1 {O) | Trans I St Tooy el liys 22, N0 5, 105
MARCHIOUY, I (1023} Bull S et e
MARTIND L (19%0) drch Farh mAn,sn
MASKAS C (199 s Hop, Pany 197,189

&_surg , Ciwcazo, 30, 000

mer J Hyz 16, No 2,52339

4, %0 2,323-30

Fachr , 68, 502
No 3, 230308

T el 20207
1 dust, 1)K
i on et 1, 11540

V vvedr e serant famstic The 3 N2 0 &

7,25, N0 1,108

Ve e e e i o Fharm 89, 22



588 BIBLIOGRAPHY .

SEBRY M A and DENSTRD, I L (030 Trans Jt Sor Trop Med gy 20350
PETLR F A‘., IR Srln]:-u Tropewhys , 33, Xo 1, 3240
iS4 5)’\'\“}\\" 4 \ {15 wn Tron ¥ied , mad I‘an:(v! U, 1k
S BV enl BN ALL, l‘ Al ll‘)"1| Tad et (11.,70. T
ROUT P, urh RROLUNITRL 6 by | Tl 3
!H\\l”\l‘s DT NOYELLE and LACTAAN (t7) n.u S med Hrp Pare,30l
5, 15,
LR nml JNDERON, 85 1 (10000 "o J Ml Sev, 194,20
' LIRE C D (193 [ e Mol A, 39,180
!\5‘)-\ \‘ \\ (\ v I ’. No 1, 130
TEENT 1 1oong 4FPLE B b (1900 T tmer Vel m, 100, No 85, $652
REK G VoW, | (o0 10k Irm(,mm mt, 87,
REANIE, » N TN Laneet
RUGERS NB D (491 bet .’(hd .I 5,102
~ Nk IA:.J 3, 163
- U9 D Dysenteties, pp 136212 Ovdon
~ (RN Bowet Diseqses m the Tropes nn.nﬂ.mﬁuvu._ﬂunn,\m!m
aad MEGAW I W% P 1i90) Trepead Mdieoe
BOMVEIFLDT ¥ .mm drek Achiffe- u Tropendyy, 38,1
KUSY AN R W oand I RRUK, L8 2ty Proc Inltm:l Cunference on Health
Proiblewns in Tropacal Lwerscs, ;7' 13

n 3, 18,

SAMBEC 1 QG qwa Hyp puld, Fane 16, 13
SANPRORD AW (936 F Amer Med v, 87, 1900
WANDWATH 1 M (d9i]) Lancet, 2,037, 083, 731 783
SAUADBY R ownd MHLPR J (1) B Med 3, 1,371
\,nu\ 53 (85 Laneet 2,500

€3NS L) B med 28,103
TE RN and 1T § Loy "ll.bpp 4 Sn. 32,1
SHEE HF, WL Gk and LEEG VT (903 Clona Med J, 33,139

NITSEY, 4 b (i froh ach ifr » Troprahug, 31, No 3, 10113
S (1T Grmeesk Topdochr \od Inediz, 33, No 5,30 n—
«\uuL RS, § ¥ (19 Ved Tudackr Geneent P

PECTOR, B b, 51 11,2 L ahet BULIAS, O (mn l‘ubl Hih Fep U osh 49,

Rk
—-and PIAY b (1908 Ihd, A%,
STANTON A T, and n}m GrE, \‘. 19920 Webmdows  Jubn Bale, Sons, and

B on_Lon
STOTE T DA and FENGICR DB 318 Lanret, 3. 760
DEVNOVK QO Seta med Sramd suprloment, ¥
SYEASSUN R N (T2t Pamsioiegn, 30, 2
STILER ¢ W (122 Hodton Yod Serg J l!l. No 12,317
TAG N AL (835 Nar J China n..
TOLOR W Y (3 J Teap Vol , dug 42,49
TER POGRTEN, ¢ H (3028 IN Balt (\bl uﬂL’ 3 10t Nos T, 8, k16
THACKFR A o (3923 Vied e Connc Spee der 59, %%
THOMNON, 3 0 aud JODSRTSON, 3 (1921} Ty Need (lizg 3, 24, 29
1929 ° Protomian  Lond
T ond THOWON. b (1l Bed el J, 1,881
TINER & FUORE SONOKED b, b ind TETOURARD, G (192) Awn Dorm
391

TUL LR (1) Frage med, Pars, x

vnml O ity teck Scheffe w Tyw .30, N0 12,7

Yacc iRz B F e u\mmrﬂu "2 (1550, l'rfnm med Argent, bo 118
VALLARING, 4saex F Trop Med

VAR DER NOEY A (xm }oved RS pishr ¢ mnmk 65, %o 32, 2050

VAR HOGE. 1, (201 twn Sor Jivipe Hrd trop 6,

VEDDER, ¥ ! uny et \l..n;:.: Yoot tor” 3.4‘\

Sy E‘m"m D T Cabf Fabd Zool, 15
NER, E I (1924 § e Cabdf Pl No 2p
:H(q,{:zﬁo {10453 Treh bebuffsen Trapmhvy‘in.)n 1

L {1931 Phiipp § Koy 258 .
A O TAovay g7, N8, 53030

WARDEN, C J ¥ (1682) " Phorm J Frant, 1,959




BIBLIOGRAPHY 589

R, 8,0
WENYOY, C M (1913) J Trop MM, Hyr, 16,142
—~(1016) Joura B Armg Med Corps, 20,415

London
and QLONNOR ¥ W.10IT)  Jour R Armu Ard Cps 28,522

MO! a1 Communration
SRS ALABAL, § 097 Mhmn [hbnll tusiandsh Hawburg Unen | 26,594
WOODLOCK, B ¥ (1418) \[ed Cps, 30, 110

4}
WYATT,T &, and EUCHHOLZ i T £ Sy, 13,1
XDU\G 3% A", anl TUDHOTL,'G R {1920) Trans & Swc Trop ted 197,20, 308
1,293
mu\u ML B Lot L 122

Eplemic Am ebic Dysentety ((993) U Treasury Department  National Iostitute af
lealth Buﬂﬂlm, No 1ot Washingten

Balantldisis
AZY, M (503) Waew mel Wechr 53,121

J Trop Med, 1,161
. Ve

. ' Bull tead Guwenia S Nat

L (1922) 7 anhows frh 238, No 3 390422
COLLM\V‘I l‘( [l Kll) lmuguml Thssertation, kapigsherg
€ (1028) Med a5, 90, X0 1
nmumaw s Eun Enf p Phd 0,22
DOPTER (1924) Avm med , 16, N,
HER\HTIE L CD,SCY GUIT\ S (‘ and BISWAS, T N (1920) frans R Soc

\fod 1y, 39, 2o 3, 20
Mm,xnmr 00030 ™ Chege s Tropentys LT
L, and NORKLS L (1028 3fnd Kok 24, B
MeDl)V LB, ' (o e Caty Pt o, 30, o ‘e
W .
lamte tel

AL CUOB)  tmer J diys, 22, N0 1, 2841
(Nl\lEl[()\lv T Geneest Tudschr Ned Ind, 69, 3o 1,62
TRIN/L, F e
SERRY'A ( T Yo' 43
siieg tow

oLowicy * -
SNen - .

MPAY . s gam .
WALLEL 1 . by

(1o 5

Trmn b mi:.y' Brant Medico, 49, 1
yo D S e ks ds0, 113,850
AN (50 orn ks Tropenn v 01 e



590 BIBLIOGRAPHY

Giardlasls,

ALEXCIEFE, 4 (1010 Zod dne
BAGH, b ¥ and KEEICR,K il fiteny oy Selaffs-u Trapenhyg , 37, X
n\vm.m'r\rn,n (1926)  Chton 3ed Bull, 12, No 3, 9%

OBCH, W C (UR0) 'S Torast 7,101

9“ ) reb Intern Med , 39, No 1, 131-58
BOMNAMO, \ \Luw) Giotn i Batteriod e Immunl, 33, 306
BRUMPT, L (1837) € & Soc Buol Taris, 24 o 11, 1010

cal Ameria,

J Amer Med {xs,90, Ko 10,741
ER, D L (1930)  Z Al Med,

Nos 1,2, 293-315

115,

: £ Dgst Suir, 13,30 0,7
erot , 16, No 8, 5¢

'30-55
. *ires, 33, Mo 37,715

o \ (1937)  Arch Argent Eoferm

VPGHELYL P (1038)  4m J Dt OhEI, 56, 1231
parat
V FRIEDRICIL L (1738) Alin Bk, 17, fCl)

W un'n\c-lm\l T E (1923  Brat Med
KLLR, L (1926) Afel Klnid 22, No

310

‘Treatment by Atebrin, .

. "es Pays Chands , 18, 310, 355, 333
\INED, Z (1939) Ind Vel

way .
CULBERTSON, J T (1041) J Zab and (Tin Vel, 26, 1538
DEMURO, T (1030 Deat, Vel W schr, 65, 20
=4 Aet. Ved. Secan, 102, 17
TALLA ALVAREZ L SILVEIRA, R, and BLRNARDINO, & (1938) T uda bueos,
41,320

'19338)  Rev Med

L 25,1725



BIBLIOGRAPHY 591

TANGUY, Y (193) Bull Soc Path Ecot 30,93
YOTRIN, E N (1040) Sortetskor Zdraronkhranente Turhments, 1,23
WESTPHAL, A (10%) Arch f Sciaffs w Trop Hyf, 43 200

Flagellate Diarrheea

MUSGRAVEL, W E (1972) J Amer 79, M 27, 2219
WEXYON, € M (1920 J Ty St (Ilyy\ 23, o 10 136

WESTPHAL, & (193% Zisch § Ityg U ln/mmm 12250

WHITTINGIAM, I T (1% * Brt Vel J . 11100

WOODCOCK, I M (197} Jowr B drmy el Cps, 29, Ko 3,200-300

Intestinal Coccidiosis

CONNAL, A (1922) Trams R Soc Trop Med fyg, 16,223
N : N p 18, L0

7 Indo Ch 13,530
f

"
. . Trap Ued tyg), 65,841

LN co do Gk 12
e 1,30

521

N um, Med Parasit, Parasitic

MIRGHOW, T (1860 treh Fath gnat, 18,520
WENYO‘! 'C M (1915) Lancet, 3,120

-0 rotozoclomy, 2, B2
W OODCOCK, 1 N (1815) "Bt Aot 3, 20700

Malariat Dysentery
AR \I'A 1 M (19200 J Egypt Med dsz,p 1
— UK Modum Aspeits of amteentaobgi p 149 Ballure Tundall and Cox,
BIGNA\H (1408)  Zbl Balt
R € F (19} The ‘\hhrml Tev!rs, Trmoglotsounc Fever and Blood Protuzos of
NIFLs, C W oo B et 7

DA 1,
DLEAS, W L, and JAMES, W 2L (wu) "\ Report on [lemoglobiunic Tever n the
CaalZone' US. Dert of famt

. 3,6m

. en s Co
Beelin
Lelshmanial Dysentery



92 BIBLIOGRAPHY

Bilharzlasis
A\\‘l\s‘ﬁ( \L’L\“g 3919 Leechwates Soauls from Mesapatanwe  Reeards Indian e,
o0 8, X
BOSHTTSMITIL D W 0919) Bt Med S, 3,1208
mmn\x A G an ARNA MY {193 Tm-- & S Trop Med Hyg, 34Ne T,

Dt R/ Th (2 2 B 2,
R \(hhx:.h El R oo TH()‘H‘\I)\ \l 41 (1020 b Trop Wel Parasit, 48,

B MPT T g2 Inn Farawt Humaene Lampares, &, No 1, §51)
SOy 4 49302 detmanth, &, 2o 21
CANSTON | € (%) 2 Tmp Jm ulyal W, \a 22,257
Cilor o Parswe, 3 8o 1t
LH}\TLI’UI €00 dnn e lmy Vol teop 8% L, s
CHANTOTHIRNON, 3 B (0hy
and NEWLOVE, Xt vtoty rm,» Snt m,n, 2o 10
and W ARELR O amh e 4 Surg 26 Ko
COBDOLIL T & ORI Dnr Vel 2, 2t
cukt 8 (97 A Jarsnt 4,658
1919 e Calef [ 7{»7 12, N
«lzmnb--x ¥ \LLZI PP and unm by (IS)I“) Gaz 1p, Pors, 85,

So 85,

pan Q920 Frams & See Trop Ual llyy, 18, Ao 3, 121
DEWOJE BN 7 lm Bact 26,27
BINANTIVGNT) S Tl 20N 14T
BOLREY, B % amd & AHMY, & (1920 Zaweet, 1, 34
DYE W W R0 Lowe & frmy Wed Cpe 422 R, W0
FOUAR W B Yamgte Perer  mtassteal Beport of the ity ot e Nacy toe the

Sear 915 IS Stationery (fine, Lomfon, 190
~ (8L 7 Mate Yud | 35, 50 D, 51
TURLEY, N © gols’ Sowr 7 4rmv Med €ps, 33, N0 1, 11060
(19 quare 1 Xted, 12, N 43,
Tiiotey aneet, 1, 4036
- ifayJ Puh fart, 3230 32088
~ 093y P & Nor Med, 26, %0 3, 1062
TN Unlly  Med J 4««: 2,81
LAUST,E € (008) 7 Parusit 88,311
woand MELENBA, & (4923 Chm Ml J,37, %0 6,728
ITRGUNON, A JC 301y Glasg Med T, 29, N 11423
FIMII R, A € 403 Teans £ Vo Tn;,: \I«I Hyg, 38, Xo 3, 277-300
2%) A, 13, Mus b and 6,
FULLSBORNF (090 treh Sedefls w rmmﬁn 28, Do 13,331
GARIN T (B0 et J Aow_ 4fr, 35, N0 & 139
GIRGES, & (1V20)  Lonerl, 1, W1
LS N L iy \murtnm pHTS b:m J 53, No 5, 3539t
Gol LR M (1082 Anx Trap el Pars
SO TR k. RN (Togy lw zu. 2o 3208
TARLLY, 8 kAt ¢ b Trans, St sone
STURBET (997 baz o 0
KATSURALL, mns m lfm o lﬁOﬂg 472, N 45, 310
hll\LlL M and HLTACEIE AR (1230} Lan r ) 1,238

x 119200 Awh Schfs w Tropen erigg 30, Do 0, 133
T mmx Todshr Sol Tndid, b 3a s,
PV o wt,
FASB0RY. T 0 and COLEMANI G I (1931y St Mad 2, 1,200
b\\V’TOY E B3 Med S (w3, No l’ 2

3G 2L 7 Tep Med myy). 2;,\o
TEIPER, & T 098) Jowr K frmy Med <ps, 35, x»as $17-02, 23347
¢ Med

=
£Ez
-
o

Bra
Q00 Jour K Avmy Med (ps, 37,30 2 180
O VRINSoN BT 9y e et F 70l

LECCRATT, T (lioly | bie Pimosen dos ‘Menschen, 2nd ed , 1, 461
L0085, A P3G 280 Bake, 16, ho 1,2

TONLG oI . Trop Med 1y, 33,80 10,03



BIBLIOGRAPHY 593

tvmr g amm e e

D ress, Gairo
. . tatany, 12, Vo 1, 83-11
. . . . -
. P . . Fyushu, Fukuoka, 187
. . . 1
‘e . 1 1
N o
. 1
. Esophagostomiasis
BRUMPT, T1007)  Bréce do Parasitologie, Stk ed, 671
TL LDEY w (193‘_') Z Infekt, Parasit Ar I1y7 Haust , 40, Nos ”lnd3,lMl

LEER, & F (191 S Trop 24 (Hyg), 14, 116
1920} Brit Med I, 1,255
BV LEMAIRE, M (1935)  4nn Porgat Hunare Compars 1 N 3,
RAILLICT, A, and HENKY, A (1%5) or Tath EA
STOGKM VTR W o31) 7 w,wv Peraoi 51 Hyr Had 39, Nos 1and2, 70
TITOMAS, 1L W (1910) fnn Trip Med Parant , 4, 51
TruAﬁoa L ot VOGELS NG, T (2035 fem Tast Oswalin Cruz., 26, Nou3,

Heterophyes heterophyes
KHALIL, M 11933) Lancd 2,537

Strongyioldes Stercoralis Infection
TAUSLE G e Be Faed che b 4 s
I A (198 dmer J Hyg, 16, 130-91
r\omu\n Kis e AN 33 e 35 102

Food-Poisoning and Parntyphold Gmup
C!.‘\\TD\ l‘ H A and HUNTTR, J W (1928) Jancet, 1,8
ORDAN, O, and WOOLPIRT O (1931}  Rev J[ed-tm , 8, 291
D AMO! 5 ]( (1928 Tourl Infectins and Foud Intoucations  Batlire, Tmdall & Cox,

don

GRAY, I D & (1031) bt Mol J, 1,93
JONES, T 1, (1030)  Zhd,

DO i 1 o a0 eneet 1 22

whung Co

hnow

~(1943) 1y Borme Infections bad Intoxncations

WILSON, W J (193%  Rystem of Ractenlogr, 4, 308
T ondon

Cholera
ACTUN H % and CHOPRY, R ¥ (1920 wJ Mel Rer, 13, No 2, 23549
\allr\ll(!\ 16, RHAN, 1, a0 Lmnu \1 \ “093L) Tudue Vet Gas a8, T¥o
— ANIESIOV, 1
4, 1013

Medical Reseanh Council,

RIAY, £, and LAHIRL, M N (1930)  IndwnJ Med Res,20



594 . BIBLIOGRAPHY

AUMANN (1911} Besl flin Wschr, 81, Ko 13,
BISREDA A, & (1922)  Bull Inst Tasteur 20,

No 1.1, No 2, 4151

DOORLNBOS, W (1992)  Aan [net Pastenr, 48, No 4, 457-60
—1039) Chnlcm Vibnos " Fpatenic. and Enlemi Tepes  Sete do Tublicatsns

o 63-073
. . 13, 190-207. -
PSS T4
- '
. Cholera  Thacker, Spink

&Ly, L
MAOTET W B AT 0T Tean Dee Pull 10 Ya £ W12

s
wre, Ann Rep

PYRTen
arten A A T 7o Madke 27 ¥ 18 SR

Govt Poard, 191233

0l
o 8,300

Mo Presld!ncy,

for year 1933-9
VII Mem Past Inst

. B, 4141
58-T1
77



BIBLIOGRAPHY 595

Niwsly aud en, 1k
—{13)  Tind 30, 142

Asspenition of Tropual

Praktyh, 33 serics , 12,

33,4919, Trans fuier Cong Wed  London, Section xar, 2,53

o 3, 895308
. ' fied l\hml. 48,1307
. .2
' " tory of Cholers Mestanh
, o TVVL, ' E (19%5)
‘ . teo Chm, e N I o
. . .
. . ., e

Pellagra
\Ll'(]ﬂT A C,GITALIOUNGYL P and HANNA, G F (M%) Egypt Med faeae, 21,

mn L (920 Wagn Kb Bock 39, 1067
Ky ok 39,1007 Laneet, 2,535

ol 6,305

J,32,701
- 3 2es

- o oia e 1 iy Laneet, 2, 800
BAPSON T S T (oD T 2! m i e
DEERS WP D) S Al I

A N D03 o B e Mot 20, 10

- an LiCK Ty STt o (l‘l!h) L el Btk o Tropusl Madne  Kalft

m\mn\m 1\ l\.m‘m\\ W M, and1OCALI, & A {19t

SQ

Peoe Roy Sor Fap



596 BIBLIOGRAPHY

FIITNAER P AN & ceamusrs ar s sans o« .

Q010 Phys Ree o3
L\l(l(v"T J I ( "D) Lﬂnﬂl 1, mq

Proc Soc

FUsK e (1518 I é‘lale Med, 20,310
—(1913) J Phywdl 4
GOLDBLIGER 5 v and i LLET, G A (015) U8 Pab Dk Trp, 30,3355
—LILLII, B D, and ROGERS, L'M (190} Jbud, 35,
— (958 'Tond , do, 057, 1385
— (1929 J Am Iret Ars, 4,27
GRAVEN M L (520 T Am et Ass_ 78 25

o and Sury J,83,82

. London; Dutter-
vramrrT ARvane BN T SPT
L CK (1930 J. Amer Med Ass,

A l (95) Arch_Inst Pa
JOLIFH‘ M, FEIN, IL D, and RO

[
JONFES, € M, BENEDICT, [ B, and LAMPTON, A O (1935) Amer J 3ed Set
0, 596
. PR

' st v Vel A, 90,364
. Der Dsck Chem Ges,

Tunms, 14, 125
BLUM, L. 4 (1930) Xew Fng J. 3led, 221,

w14, B10
S VETER, 51 (1005)  Jbwd, 78, 3374

LAMBERT, A € (1927) Clin Med J,

LANDOR, J V, snd PALLISTER, R Iy uﬂJa) Trams Roy Soe Trop Med, Hyg,

i, s

m‘\ LR, 4 {19

Abha ”Deh %39 451
e T and Sph, 12, 68

dalt, and Cox.



BIBLIOGRAPHY 597
P N T S
. . 'RA mm Med, 49, 860
. €K Soc Dol Paris, 130,150
(. B . drop Mel, 6,231
-
. 29, 207
N Med , 10, 211
. )
. . ° o fatem Med, 6
- . J fmor \1«1 4u, 109, 2051
- 41
. . o R Ann el S 196, 61
. AMed 4 111,
13w
e e Ihnd, 110, 022
. . . Iy
= Vel Hyg, 8112
"
. i . am
”U‘ 3
. [N , and slmm AV ety Bt
P 13 Pall Bl Lep, 46, 851
* Contral K1
. AR Publ Hlih Giep, 37, 1063
. - « Trop Hyz 38, 31
3 W9 T tmer Mel 4se 112,

l‘ll\ T I (M Fawoet 2,423

I\\l-ll‘l l‘ TN D= rba Sl Polhgin 'V ea fow Physuo-Uedien Nurem-
Sprue

Toop Vet llyr, 27,199

stem of Medieme, 3, 90

5, A R D (9 Trans K Sn
led, 1 Mo 2, Tio-54

e
Whiohn 8 T (toory \]lbllﬂani:l Rl o

ASHEOLD, B b (1913) Amer
S L) mer ] el pev, 150, e it
ERA TR . e,
- I
: . N
. .- D -1
a [ . -
. . ; o s and
o ionaon
SR e T Teop Ve (g, 2,277
€ W and SIRATSO M B (193 e 7 Med e,

VANITL W ROHEATH, C
W

S L RIGAUS P (102 Laveet, 1,12

DE RIS WS D (U080} S dmor Med e w1

DOLE IF {IT) Ak S g o Tmpenlm,n Mo 1, 1-to

.3

Lu\nm« mm >

125 Laweet, 1,15

37
Y.ﬂM- Grneesh., 61,1253



593 BIBLIOGRAPHY

r\nHt (l"(ll) Hospuuhstulendr, 47, 313
drch 1 erdan by, §
NH o7y Ved 3 tud, 1 13, 857
Trans 1t v\V‘l‘ Truyv Ved Ily/ N“\n '2, 13130
Ibul :ll«
901

IW, i

l\OIlLHRl rm J 1 (mn Anl Tondechs (‘mmx 2,18
KRIVKORL, AN (1927-8) Foha Lemat, Lp:
1ANDOR, 1} and FALLISTER, 6 4 (1935 rane X Soe Trop Med Mz, 2%

LE DANTPE unoo; Pathologe Frotique  Pinis

LOW, G C (192)  Quart J Med , 21, No &1, 523-31

— anil COORF, W E (1927) " Lawret , 2, 000

— and FAIRLEY, X 11 (1630) it Med 12,678

McCARRISON R (1919)  Ibd,

MACKIE, L1, und CIITRE, W 2] taian & ded B, 16,
No_4, 79942, K213

— and T{IRLEY, N Il oz ma, 16,5 e

Z 21930 Trans K Soe Teop Med IHyy . 27, Ko 4,310

MACKIL T MILLER, D X and REOAIN, ¢ P VB Amen s Trap Med 15,
Xo 5

MANNING, € G (1900) Trart Jat Conf Pellagrs ® Carohma State Board Hhh,
Columtia, 232

MANSOX, P (18%0)  Imp Mant Customs Mod Rep, 10(h 1sue, p 33

\IA\\O\' BAHR, P 11 (1921)  Zanert, 1, 114

Z(1928) Trans & Sor Trop Ved uw,:z \o.x 81

T T Feup dted fyer 3 T8

e Zanet 2,307, 35

1, 704

=L ez,410-i2
17
' 1
[
mer Aled 4ss, BT, 470

. Hyg, 20, No 4 20
Mol Ser, 145,505



BIBLIOGRAPHY 599

RPN W0 o f Tean 70 e 30 N B2
. . [N Lameet 3,209
e P

f oo d Pub Hiikand Trop Ved

)" B Toeo 3 e MO 13, 40
sy, o I @ T 12,3 4106
. . S 51

. © N 81,8132
. Ve I m‘ No 5,215

. T 1

YN LN Med Res, 15, %0 1 921

. BRI U S5 F)

. ment 2nd el J and A

. . Bt
'
B . oo U Mo, 2,1

—a nxknun.\n B30 Abiory i from the Tutestine  Longuians, Grvan &

o
EEHIELD N b (1 Trans K S» Trp ¥ed 200 100

RNER ML 0101k iy Tropedu 15,

BILLYORL 1 te (192 Loawek o0 Toop Med Tron 18, %03 1 2,9

WITIS B (100 tom o Frocy

WOOD I' J (1012 A [natw en o A aerd Practitonee D Appleton

2

Xarh

Co New
WRIGHT, 1 § (2w 0 16 el 1 237

Hill Diarrheea
BARRY tr ¢ (Imkl dwhioe Med Ga: 42,132
CHEATT, ¥ (1n~01 The Dhsasesaf fndu p 574
CROMBI A (s~ (1 el bas 15,313

7,14
BUNCSS el e el 1 2,108
EAVHERL 0t St 4Tt e il Disses o Waro: Camates, p 521
L R I At R
SACCHEUSON S G0 (1800w Mot b 22, 10)
MAVNARD § P ny et el
SOORFCW 1 (1w Dvase Tola b el p f
SRR R S ed T Skt i

1diopathic Steatorrheea and Gatiac Disease
BABENCE Ly sl NUKRISN (s Quart 7 Mot

BEINS, € L 4G, and FUTTGLRIN 551 ol Ttk
A G, 3 B el Tontiche Geneatt | 79,



598 BIBLIOGRAPHY

TABER, K (l'ml) llus,.u..muimlo. 47,813
— (1 Perdan fir , 12,341
1AIRLEY, II (03 Med S Aust, 1 No 15,530
— 9y Teans Lo doc Tmy- Med 114, 34, N0 £, 13170
—(mm Ibd 30,50 1,1
30y lmm. Wit
—(103«.) JInd 402

nnm.xm( GGEJ T K (90 Vel Todubr Genecl 1 2.10
AN (1R278)  Feha Jamat , Lpz
lk\\bon J i and EALLASTER, B A {1935 Frons 1 Soe Trop Med Hy7, 2%

rame
: K T

. v,z.

Indian J Vel Res, 16, No 1, 77-04,

' o 3,702
a7, Ko 4,310
WS,C P (1935) Amer J. Trep 3ed, 15,
Do u, ors-r
MANNINGC G (1009 Tram Yot Conf Pillagra » Carvliny State Board Il
10, 232
MANNON, P (1880) Imp Mant Customs Med Rep, 19Mhassus, p 33
AHR, P I (l!)‘l) Lancet, 1, 1114
—Qoo8)  Trans R Soc Tro ed g, 32, No, 1,81
—(1120) J Trop Med uw, 118 .




BASTEDO, W A (1020)

BINSETT, 4 4 (1

—19267)

petroatd

nad Med As
TURST, A F (1990}
Proc K o

Int Clm,

BIBLIOGRAPHY 601 ,

J Amer Mnl sz, 112,501

930)  Pructiftoner, 6
36)  Aeta md .\an 8,1
h Pelia

G ong g, 45,131

s 7,26, 10
zo l\o 30715

31

1 Dit and Nutr, 4, No 4,237

N 1330 of Infancy and Chuldhued, 1, 772
It 96, 55363

1diopathic Ulcerative Colits
ANDRESSEN, A T R,and DALROWN,§ B (1933) Med Temrsand Long Lo el J

U, 2
BT e aminera P4 MR sk Tete 3o, 83, 181
'
ec Obstet, 15,196
£, 127, 33547
wh 3l App Duges, 33

3 ot
\ 935}

w0 or e et o
teo, 602
"2,
- The Rectum, Colon
'
- ., 48, 559-72
o Mo 1,32

Surg cn-em, a,
DRAGSTLDT, L. R (1940) J Iafuct Dus, 66, &
Fremibre Congros laternst’ de cmmrnumnagxe, Bruxelles,



600 BIBLIOGRAPHY

VENALTT, T 3, HUNTFE, D, and VACGI AN, (1981 Quort 4, 3at, New sores
4, 64! » 3
. e, Loypmg
1-16
. New Yorl

thood, 11th e

bl J,9. 247
°

N Kvadethridh , 31, 451

' Iesh J Mol Sat
g, e
MILTFR' R (19200 Jancel, 1, 350

34, II\Xm‘\ 3 M, and
o 20 I51-5i,
10, 100253

a4
and Cluldbood  Ovford Uiy Press,

ROUR, & (1Y Dest Zh | 1 clgwenye U Suofevelich, 1, 1o
SNELL '\ M (193) Arch Intern Med, 57, No 5, £47-56
—End CAMP, I D (43N el It Med, ss‘o
e iH AT s,
Giton Lm\emty Press, London

) Dreaws of Chidyen, London

VEIZY
— (197

t i LASZL, 1, (lodey  Doelem Zichy, 298, 350
) molngics, E

WIIR £ s AL (2933 48 datemy Mel 56,30 8, 11un-1o
WOOL,E 1 (1915) dmer J Med Ser, 150, 692

Radiological Appearances.

e Y M 09 Paees €1 Tesw Sigladelphia

&= Med Work , 71, {12

Yed o, ot 0
© o tar 3
v (29: 7 I‘mc Saff Meet Mayo
SPRIGGN F (1987) Tcrpaat Med Chir 1, 45, 150
\\‘F{rxlhn n ‘(I (195 Med Ase, 113, 131
Mucous (:olms.

A (1931) bwer J Roenigenol , 25, No
L &LR P )‘ Tt igement of Golits - Aational Yoot Monographis



BIBLIOGRAPHY .003
RODANICHE, E €, KIRSNCR, J B, and PALMER, W L (1910 Ji dmer Mok
dme 18515
WA s mamem v oo vy Med, 15,328

7.

551

4,779-96

fed, 2,9%
Gastro-Tnterologe, Brutelles

(1937) J Clin Invest, 161

uglul Anatotny, 2od ed
mer J Digesi Dis Autr 2,408

Mercurial Comi!
DALDWIN, 3§ M (1087-0%  Fror Sor Lap &1y
DARGTYN, J A, OSTERDLRG, A b and \n\'\' k ¢ (lﬂ Amer J Physwl, 89,

o0

PAGE, B I, and WILOS, C Uiy et Ved 7,00

SOLTIANN,T (1M 4 Muual of Pharmcology il o arpin ation Lo Therapeutics
anid Tovology, pp 105-10% W 1 Swinders

Ursemic Colitls
DARREL A L, anl LASAGHT 3 G (19do)  Hre /

Ol W a5) Trngaples and Erctiee of Moo m,mn«i p 4 T MCrae
UNMAN, A A (1925) touy s Dasp Rep

Ether and Avertin Colitis
DUXTON, D (1911) Anwstbrtus Sthed p 105 Tew, London
GWATINEA, T (3916} Amenc i Paod of Anestheanp 82
MUELLER, 1L 1 (19971 Curvent Rtee {nae Anlg, 16, N0 1, 182

Diseases of the Thyrold
JOLL, C 4 (195 Drsvases of the Thyroul Glhnd  Hementann, London

Mustiroom Poisoning
DUJAKRIC D] LA RIVIERE, R Les Porson 5 des amandes Mortmle s Masson et Cie
FOR: \\' W (19231 Trans tmer Phyc, B8, 225
A \l\/ER F ~4 (lﬁ}a) Ued hee, 131
MUTCIL N ( a37) AL
R \\l\]mTT(i\( J (l'V‘XY A Tlimlbook of the Larger Brilsh Dung
Naloral listors b

VANTIRALER,J B and LARLEY, D L (1935)

Entish Museum
Arch intren Ved , 55, T13-51

Carcinoma of the Colon and Rectum
CURNTLT o 1 (th) 2ot Med 71,300
O Ty e,
unhuuu; L Ry P00 Praeess of the Tevtum and Colon Rartliere
i & Cov, n
MILLS WL (0 Clagoraf the Yt Marmson & Sons, 1
RANRIN, F W BARGEN, J 4, and BUIF L & (1933). 'n.- (,uluxl, Rectun and
S, pp 13-39 Nun-hnkbo Thiladelphsa and Lond



602 BIBLIOGRAPHY '

P RPN . e s
4s¢, 109, 101,
. g
ttes
. . ar
; , 676
' .t
' . oW
- b tesk , 78, 1840
Am J Dis Clatih,
Sian
JACUBSOMN, P anAnrs & bep- ) WF Tol. 4k TASY
JANKELSOY
JUSTL K (mn L
KALK. 11 (1931 .
KIEFER,E D (1 .
— (1934}

I PR T X

. 6, 1427
4 Cox, London

Paris
' Tastro-Enterulogie,
NONTAGUE, Y ¥ (1031) fed K\ 140, 670 '
\IORK‘O\' T (1935)  Med Clin '

ESTERLIA, E J, JUHASON, A W', m\sm' ot WILLLTT, T (1935)
4, 533

l'AULS'O\ M (028)
‘

Wiee 3ed

drch Publ 3l 41,78-01
S5 e et



BIBLIOGRAPHY 805

TRUL Y, uws; Rhon 15 scle , 4, 2143
— (1952 Hant Ges , 8, No 41, 203
1 Tavest Dim ) 2,119

ANSCILELL 1T 3 (100 Zavet, 2,270

UELLERSTROM, 8 (1931) Z Jant Ges 38, 5,5

=~V ,\\~L\ E (10  aghth [ntemsd Longe nf Dewntology and Sgphubs,
L

k\(-h\'),ll {1027} Z Hant Ges 24, 5°7

N s
N . 1 KOPFLER M L (114]) New
\ b . Ayph 29,30 0,305

. . . the Rectum nd Colon, 20l od

. . wmeet, 2, 140

. . N ~ Rer Mrd brane d Latreme-

.

PEYION, T R mm Awier J Syp)l 24 30

R\J\\l u Y {1931)  Taduan Med fia-, 69, No 10 54

RAY nv\mu LAVMBLING, and CACHERA (1832) Dl tead Med, Faris,

1
nnm\«)v WL (010) 8 Med 4, 33,13
.&'rm N O U940 4 J Spph, T 1
NS By e al (D) dmer Med T3 116, 2003
Chronic Gicatrizing E.mmus

BARBOUR, R T, anl STOKES, A B (1030 Lwa 1,24
BARRINGFOM-W ARD, 1, , and NORRISIL R F ey et 7
BRONX bW, DARGERT A wnd ¥ RELL 1Y (0 oa l-a,w,,ﬂayau.,.
crot, B GINZBURG, 1 MEOPPINIEIMIR ¢ 1 (192 7 dmer Ved

A.n A

- {19, B
Glihost VT LEELAAN Y (051 7 Digrs T ote, 3,082
HADLILI T, 6 (103 ' )
JACKMAN W 4 (13 F g 22 5
3 [ i

BANTOR,J T (V30 T fmer Mei fs5 103, 0
IKFLY, T %, and 1353 100%0)  $u ! et }m 611y
AARSITILI ~ L (090 \ew kg Vel 4,222

3 uid
\l{nLLs\\umu BN LRy bt 1 Seer 218
Wi LM (93 1 duer Mal to 103, un
\\mum‘ PR It N i e

Diverticulitis and Diserticulosis
BABGIN § 4 (0N 7 Fudorations of the L [ntestue (L the Tress

CRLVIIETILL 1 (18401 Praate d snstemae et de pathologre Tan
IDWARDS B (O Lt 120
B i G 350

A BARGEN £ 3, od UM L 8 (193 The Cobom, Rortam snd
b g 1 R e R 1nmrlpnum\.non s

el N N e b0

STREGs B b md MARNER 0 1927y T rd l 1(');

WL W
Intssusception
BAIIY B IOV BTN e \‘)lnr'.l'r.uIhvn]\un;«r‘ Setel,p a7

FERRIN W 5 snd LINDSAY, B C (120-30) it 4 durg
LANKRIN BV NARGEN T 4, anlﬁl'll‘ L (1983 The €l
10 HFS LY saunders & 09 Thilo Bphn and Loton

‘ ectum sl Anus,



604 BIBLIOGRAPHY

RANKIN and COMEORT, M X (19} J, Teness Riate Med, Ao,
Report on Cancer of the Rectum (1927} Mistry of Health. 1 it vmmmry Olice,
" onden
Polyposls Intestinl.

1a potypose rectocoliue. I B Ballire et Fils, Pans
Eoog et AU

AUGIER, P (1932,
CRIPTS, I 7isem
DOERING, .

DUKFR € :

R. \\I\I\' 1 ‘The Culon, Rectun and Aous,

ToxNEREY, . Nyt Nordish Forl, Arelf
funck, Copentiagen

Simple Polypus
of the Rectum and Colon 2nd el

Apph ton & Co

Actinomycosis c! the Large Intestine
COPL, Z {1738)  JActinomvcusis  Oxfos
DORLIM:, G C, and FCRHOFE, N L ( 1210)  Laneet,
FAIRLEY, N H,and MACKIF, F P (1935) Trass R Sae Trop Med Hyg, 29,80 2,

MUCLR, N ant FELLE 1 (1900) J mer 3ed das, 113,731
OGH VI, W H Qv Bt Med J,
K\\hl\‘ N M, DARGEN, T A, and WUIE, %A (1935} The Colon, Rectum and dnus,
Savnders & Co , Phifaibelphia and London
\\ALI\I;II 0 (1935 Lanect, 1, 121
Tuberculosis of the Large Intestine,
BROWX, J R, and GAITHER, F Il In Tue kredenck’s Practice of Medicme, Mary-

i, 7,776
BROWN, P W, LAURASON, and RAMPS0;

NI L (1932) J Amer Med A21,99,28
PR .
e Samt, 1012, Xo 9

v, 25,

The Colon, Hectur and

Syphills of Colon and Rectum.
DRULGK, € J (1036) i Med J, 49,330
LOCAKILART:-: nu\mEm 3P (1041 Discoses of the Reetuma and Colon  Baullitre,
Tindalt & Cox, Lon
MATNGOT, & (197) - Bra Mo J,
MONTAGUL, J F (2926) Amer J' SJM o254 .
SYMONDS, G (1922)  Proc R Soc Med, 16,12

Lymphogranuloma Ingulnale

6, KV 000) | Lawee, 1, 9%, 2, 150
fx‘!gn & Ay Trane R o Trap Med 37, No 1,33
T, A M,ood RINLOCH, J F (1936) J Hyj Camb 5, No. 25,453

,



BIBLIOGRAPHY 607

VORKE, W ,anl ADAMS, A R D 920 o Twop e Parosit 20,80 3,279-302

~—{193) Bt Med J,3, 150
Appendix ]I

e Pailliere, London
a1

el T achr , 44, 1353

54, 1571



606 BIBLIOGRAPHY

Foreign Bodies in the Rectum .
. 1o Tte tum and Aeus, 2nd ed
! The Colon, Rectum and Anus,

Appendix 1.
wemmi e s e e e g

L 11, N0 5,23
ab Bull , No 133

wal Monugragh

», 19,395

Amer J.Hyg 15,30 2,

MLAYAURD 2 ferste Prag (n 28 Babt Abt 1,130 p 87

71, Nos 517,

e
TR ADT B ASTN N Do s o T Manghen, Snd od, 1, Leipag

643 .
Ann Trop Med Tarastt, 12,

. Yos 34,

mraearmow  sAAneae v e - SDREW, A M (1916) Bet Med J,1,718
. + Hacir , 30, 1089

“ropenhyg , 30, No 5, 207-21

omparé, 4, Ao 4,

Imi, 19,5

Thdpp' 7 bty 32,1 N

Med 4, No 3

) J. Trap et (Hw ) 24,259

w 3,67
k22,315

testinal Protozoa 1n the Near East London









INDEX

A

Abdomen, exsmination ot
Abortion, o
e,

. 4
Dullary drasnters, 100
84

i

eachetun
poseimvadurns+iopre m 101, 107 11>
PN TV B

———~— In hitie
— oty from, 5%, 08 L0

e it s

—— - — purkalngs <!

T T e ot 3t

i e

T T mon i aly« w20

P L T N U

T T T

o —om o somptams o1, 511

T i stment W Tmcnge 140 0.

4

sy 150 234
n lmuw, m

nluhrn "o e
< pusatid 310

Achtortyydela in [topaci. sieatorims 452,

~ n'peltacis, 391 332,982
il aneni

s
339,
s

aprw
/m.,m u\wm:-). i 39, 300, 378
an

"immmmc. I s, 38, 31
"~ murotuur o Kichtiun sl

12 241
Adenoma, Lo 105 39 410467 se1, v,
a9

— ot m
L dunruieed 493
= psndo
Adeno-sarcinora, 451, 454, 40, 494
tiorma, sk, 361245 441, 520

9, 23¢ 301 321

fur dyrenters 63, 74, 101
T for sprae Sae
o L semnmca 341,35 390

e
T pimti rection 415

Seeates Supircund

rol, 154 397
Amluﬂn-ﬂm LN o Rerum, dinzionts by
‘Albargin, 107

minbrla, G, 333 4, 47 0

e b 238
O Saeiiary decery, i
az3

- amdiee

. 330, 33%, 835, 341
5
.\llnrgv m, i u.-s‘ e ace 4

PN

ba cols, se Catam tda
A it wation of 620
TP o Enameta Bl







IND

A
xaymation of,
bortion, nmnmdmnwy 100
—In eattle, g
e chalers,

i hvpuwvrmdlsm e
— i Epri,
Abscess wmw«m, 107

—amitiary,
T ] e
T et 50 183 171, 3

7, a3t 4sn. 10

ot tiver, m«m« £5, 119, 159 140, 203

,—blﬂml mum i 178 a2 nR

e cacbe

T easemot, Fifly u; Jo g
3y,

Twcate Lo
(nchlhlwn 35 i, 19
attens 537
from, wa
'
— maltiple 05 s

208 ns,

2%
ruptore of 236 24 219 215,
ki
- - wmulate
—— ermptomua o

TRl oy St 187 03

1 tmiomnorw 2%

peractsut 14, 234
i ey \lvwm g

= - mepepiococs
e T U e, s
T arpeivi s
ot penle 23
- ot rergomum 153 333
at wiin
.‘{-px.w. LELEL]

= ,..-mS, m n. e
i

Ths 4 a1, a0, 4z
1y roue 3

[NECASH I

b bt 44

~ 12 giantias, 70
£

EX

Acttorypel fn iopatic stostorrhca 352,
- ta pelinsra, 331, 332 352

o aprue,
Achvlla umm. 13898 S sue, 300, 315

Acd,weetit 4a

= fidrchiune, 153 374, 455, 5%, 810
oty e <lostinic acud
Am- ri, 43
e rosacra, 339

Acrandl, 308" 20
riding, e ferand, Tovauol

i iy u: 497, 493,603,810, 822
. soe Aha 1t pormcions
R o
N5 212 319 1
AGenoma ot o Tem 137, 15 417 #0, 4se,
- ot ler, 273
- pedinchinted 453
i,

— fecud

Adeno-carcinoma, 141, 444 430, 491
Adeno-pariiom, 10 34, S, 447,520
Aot e
Adhesloas "5 197, 208, 320, I, 301 s
Adrepatin: o chuiire, 313

1, 55 w5

Agarol, 111 327

Agdiutinatinn tnt x Seratn duagavars b
Rin, 1

Atbaraimtie, o0, 353 405, 4~ T

Atcobot, and b U 198" 2]

— reenterm. L

e wv B340 3u
Pt
5 e

In, i°4

e Fraambn

e et hamata talrizn
Arveblasts,

~ v T m i x'n 195 44 0ot

i et

o
...umm.w.x. m e

o1



612

stsen 67
—— duguosia ct 17, 535

— duratoon of, 160

—dgneerv i, itmabed trom tucilars,

S enmaimgy o, 12y

— fulminating, |
T Fetrorh i) Vurivation of 128 136—130
— bepatir, ser Atacess, Horstitia
— histon of 33t
Nypei

et e, 190
— incubation penod of, 160
— latent, 30

eacacyths u, 67
—— pathodare of: 131, 156
~ provhylassa f, 189
= pulmonary, 24

— recogur
—nlnrm‘ln.hi Bis, 149, 190, 194, 196, 02,
estinnt 1L 1, 10 187, 196

aspects o 1

= smbioms ity nm 119,226, 13%, 150
— symptonss of, 1.
— treatment of

253
with cocciliosie 363
ek panduars S0, 201
—— with sprue, 160,
Amebic uun e 163
splus
Ky I e, 221
Anmia, Addisonian, ser Anamia, p ruiciuns
— atter cholern, 110
- Conliy ¥ AV
—— ergthroblastic, 411
— pperlaomic 352, 340, 333, 379 343, 405,

 trpoetmanl 385, 408, 41
o, 154, Tk, 185, 116, 2, e

‘bac cntﬂry 50, 03,82 10
e
— il

a
iy 4'12 m 3

——m
— lu evliac dimoas
o S e e, 48

"t sdiopathie smmnn.m, 00, 410, 411
—— in Iymphogragnioma, 5i

it

—— in porpura,

i blrerative colitle £36, M1 112 413, 435
= maeroeythe, 330 71374 527

xmm,m 311, 35 375, 37, 393,

e
- microcytu, 283,
T permedun; 33:, w S, s41, 550, 336,
33 o, 3n4, 371, 3ke, 142,52
A Trom st 355
—— par 7

purc,
— .
TS, g3, w45, 35, 247, 330, 356, 301,
267,319, 353

—— tobercalous, 37
Roabrai 31, 353, 393, 393

NDEX

Anaphytaxia, 450

218, 237 200, 201

T 390 0 el £

Anox’ml-l

Anthiomall

Katiormin mm-enm.« fo, 504

Antlmony, fo freaters. 24

—for tulhnnhml‘
mphograion

ettt
Ammmmsune «u
Antltoxin, sev v
f

virus, for u)mnlne ot 434
Ants and ¥prae,
Aas: shcoms oL 411

— R
ROBDE teofsca, 337, 355 364, 313
Aphthaides chnica, 337

sad cohtus, 462, 03

om;
—and eprue, 33
Appendices epiploict, 43, 153
ARbendicinns, end actimom sosss, 497

151 e 15 165,
3

dy u‘nl(‘rv. NG
— an 1 billarziasis, 281, 2

Z= momeny, 39
Arlboflavincals, 223

¢ Curbasone, stavirsol
13318,

— puisonna, m. 3
Arteriosclerosts, §:
ATthriis, dpastnire, 19 33, 43, 62, TL, 48
“— ——treatment of, 10!

m xympnmmmmu. 00

2 Nieerabe oty 412, 441, 442, 4a3, 404
Theomatold, 72 S alsg bols artbr




INDEX 613

Beta no il 299
t 55

Ascarts bbrcodes 223, 21, 43 4.0 325
Addies, Wl balary dhlonters 7o
7 i .
_..m i
e 31

Asplnllan o bt artunty 12, 103
e abacess, 1, 224, 223, 226, 2T 233,

ebissis in 197

:;ulnhtmnmmpy‘ =

‘Azotarrhee, 415

B
B.acldl i, 270 o1
Bl

B ampigans e o
B cholere nus 201
0,50, 3170, 163 17, 1. a2t
T i & B
m P s-.z 31 o
itherkz, 3

B
] a(-v-r,:s b0t 860, 502
térie, 60, 530, 310, 471
o, 253, 207,
festetogtn

e aler

208, 34

7
morgegat, 2%, 551
icoess G suab, 31
Seapotiants Liomenct, 61
Dectophorus, 133
Daratyphoaua, 202, 534 7t
Broteius, s, b 315

ol frsentet s;:
Byacyaneus, sb. 23%, s
S, e Sclae
Shige,

. sonnel, sce Sonne
hompbonl, 2%
sis, 502

typhosus
sacterioph ier s, lomy 315 03 S0m, 317 322
Bael trut 21, 392, 304
rs.x..nun‘awmn &
idlasls, 79, K7, 254,

552
l!alnnlhllum /28, 134 336, 53, 4Tl e
3 alautud
Bandle motha 31
Bandoeng eprie, 10
en's diplursecas 434 441, 45 467

Bariurn encars, dee | nema
Faamed & 1811
Patavia poxder
oree, 10 mx T

1o, un R

=
ol van o 127, 374

—— sad pellaz
I‘dls\vuim, wr ey T 2%
ted by lner sturras

B, 4%

— treatment of, 257

irub

0 133, 17 %5, 485, 401, 404 002 303
‘Blsrmuth sad cohtn, 120
—ZJor amabias, tec B B 1
— por cholen, 330
et o, 268
72:, oltis, X m, 5t Dot

Learos
- cultivation of dnzmer) Lol feom 42
—— esammation o,
ey dvsbitery 59 87, 136
09

s distsse 37

0k vl 412, 508 310
40045 4,135 4 403 ol 47

e uren
Eomackes. msmm EXIH
Balus alba 104,

Bone apd ]u\m.mm LRRTIN

ol

aer ton

Bubo. o dm-nuc aee Lymphogratoms
Bultns, 219

Buliz,
Bongatons, s i1 11,
‘Butrocks, wiltratun of 25




612 INDEX

Amcebiusia end pelius, 327 370 Anaptytads, 13

T 204 ibertatone, k) S, 805
o €7 hos, e Typhard

—at

¥ 329,372, 3587
rvin, mmm;.m fror bacdlare, ,\ngumnh l!emw.h- *

—em Iommlmry o,
—— fulminatung, 163,

7,20 201,293, 31,30

Rnoredaren
S Vo4, i 40

3 52, 1

T fecrranhacal ditnbatin af 139, 136100 Anaxierata, 39 .

<~ bepatic, ee Atecosa erati Anthiomatine, v

~— histary o Anttformin concentratin,

e m Antimony, for bacilliry drientery, #1

~— wnmuniry to, 133, 199 — for pilbarlaes 246, 257, 249, 20

- incubation pénod o, 1o o b hegranilonad, 313

mym 8 Ann iy llne

e G resioiid ul«-nuu i, 454
= puiminary, 365 Aats and fye,

 recommition Anuissahwees oy 414

— relapawin. %5 Ry, 199, 10, 104,196,208, S dma aati oty 252

N1
taof, 252 S 520
‘—v,.umhumncl 163, 404

— frtula
_muuuun o Yo1, 364, 307, 395

Hlillt

v 11
0 hacArY Sysenters: 25, 72, 92, v, 112
20

Amylold disrase, 221 —— in fuod poisonmz
n@mla, Addiooulan, dee A04NGA, purmkiis  —— 10 diver abacess, ¥
~= after (holora, 310 — astin e(qrdnenkerL 24,93, 120
Tty 51 - to reveal amatbue, 1
erythmblast Aphtha tropce, 337, 3
Sy h,ptnhmmve 5 0,374,329, 30, 104, Aphthotdes chromc, 3:
Aplona, 4,3
\glvmrlmlmn 3 403 1L Appeodicectomy,
i amabiame, 124, 85, 193 214, 221, 24 —— hnd sprio, 3
b N dlces epiplaics 43 133 .
nters, 53, b1, 2, 419 ‘actinomvcous, 417,
,..b.h,.u‘i'm.i?f i, 133 T, 162, 10,
i, 2 5, 361, 1o, 185,
i, ) m i bacillary .m.m.r; ot -
= in eirlinc ducae, 4 Sibarcase, 251, 73
T o coite, 440, 4301 un‘ o, w0y i cou
—— In Crobn's diwae 513 s P e sh sty
" 1n cuacdissis, 250, 261 " sod duvertaculitis, 531
T tn Lrmarrhéuts 507  nd ks,
i et stestorriuen, 406, 410, 13— and Iotwtoton 82, -
oy 513 g sprue, 17, 572 m
—mm —— sumul
—— in pellagm, 332 e ereeiood, 5,
= polvposm, €3t Appendicostoray, in’ mabis, 197, 1)
-— in purpura, ¥ 156, 183, 303
mul:»m!trvmh:u 236,410 442,419,453 —— la bacillarF drsentery, J0s
e 3, 0, 43
3, 814, 293, i puivpons, 432,
411 Appte diet, ,Pm,
3 = rmly 3
T Permenus, 332, 337, 3 841, 340 330, Arthonsivests, 312
353, 379,360, 349, 378 342,442,527 Arseiic, for amibiasia o o Carbasone,storarsol
axmmrm Sorue, 3 e, 183, 412 15,3
S Astertascterasts, 371
gl Artiritls, dvsentenc, 19 33, 43, 2, 7L, ¥6
T true, as.. 365, 315, 317, 330, 356, 301, T restmcnt of, 109
—in \yml-mmnnlnmn. 300
ot 37 —up
Toberrulou: i s dautis 411, 44t 903, a3, 414
71, 363, 393, 309 ~-rhewmatond 73 re alip Lol arthritis

HN



*, INDEX

[: -nlen—fYN-\D“‘ e
olerophoge, 337

0Scopy. St
voatel s aih: 3533 a0
erhoss, ses Live

et sl 125

nd e

T indiorie &

Congulation necross of wacuns 47,48 53 7,
156,416

——otlver

ST, 300 406
mn s mm,

ik
olertomy, 164, 140 uv . 02
ottt soite Brmnet e

Ao amcis Jo v an e
o e
T e b et
T e to saneri saphte 49
3

v entery, o0, 67, 74
P nnnl Tolypl 455
d ldcerstive colity 434 110
sls 145, 104

1 530
o
— TS e L
= = polyens i
-z dmx:"z'allu;« o s
T ke

iy m\lluunl ALzosohon opy, ¥
T e PHESOF S )
et e A

1

33

n-hpu!m s e

Ly amsbnan 174,195
e dyeanery Bt

U N )
I s s w0z,
il
et 02 100 16 dn
on

a

-~ afecions ol prsenting Apaenters 421
—— catuer of, see Carerno?

40

615
Caten, uteralon of, 43, 41, 10, S ol
 genirens ot e Gunercun
T Simation of &
ey
T s peihgrs

_,,xmnmm oy ms I duor zut, 200 22,

Pcture.
= syenamof
o vemng of 4,317 Lz st
 twherculogs i, w3
- tumours of,

2 peon ot 81, 151, 331,
Cotopaiy, ot n Cebi, Mcou
Colostomy, 103" 10, 232 $11 450, 402 505,

s7 815, 5,

o

Compisment devton weron w Lk,
- fiadton test, 177 511

Condyommatn ook

Cong, i,

u,n]un:ﬂvms, complieatuns damntirr 62 11,

[
Rientivesalin 415
 treatmeut of, 1
(‘nﬂlllpdlllon m-u, [ TR
" and pellui
D kb, oo, o fos 17 191

ot
- prepration Tor s, ot lowedpy . 13
Cottvatescence, At cilvur atery T, 12 74 90

——attersprue, 313
Comyulsions. dits o carbouste of roth 314
Srates o, &5
Conteybanem
Capmporyhyﬂnuru, 335, 538 .
ramiae, T

Cormea mimioston of, 320 113 513
0 Rration af 310
ot Sl o, s s o
e Entimao <ol
oty S
s B
acillary drveptory o0, 63, 7, 10 50
i ok 301 sm" Soke 517
_,mmm:mm e
i 57
st m.m. nxL «»...cm.u o ai
" el
o1 45 e i A
e
= l,rwhmh
CrrstvGont o, 442
Jmast-Frevtiot



614

[+

Cachexia, 9, 14, 165, 257, 337, 401
tarny. in ama biaxis, INT, 194

dysentery, 1o
50, 4000 463, 444
301
of, 197
e of, 4

Crohn o duease in, 316
dlentammsa in i3
o dammatien of, see Trphinis
. reeption o5
T perferation o6, 19 3
—  shriukage of, 4
Hiberca st ot 492
— wmmounof, 521
aleration of, 43
(“|dum o) liat Quesse, 403, 08
4 lispathic teatarrhara, ‘393,

43,

nd srue 338, 366, 34, 343

and ulechutics calitia, 436
435

a0, 41,

~ in ntestn
Cateulas, bilmrr zu. 55, 4

ren
= ‘and gardias
-} e o
“alomel, o,
Zampolon, §71, 343 303, 394, 350, 402, 414
ancer, sev ( aranoms

To0, 195,

m'sm,s'a 340350, 48
arbon wlmhhvn\h 354,

ot amtabuasa, T 163, w m m, 1
185, 197, 1, 31

g, 519

i

T bl 11 18, 0, 11,401

i Mokt 475, 305 b0

T g1

oA

T S panreas 33

gl 1A

Carobinase,

ittt Thamin v

Eirma ik nfin, s 20,210,014

Clrrl!rl,comnlcmm 10,23 538

—-m of gmochee, 119, 121, IIS )'9 lﬂ, 138,
140,178, 191, X&‘l. 223 532,538

ot hailart Sylerc, 35, 8 5, 0, 75,
vy

— otiiaima

e of cholers, .UI !D WL SlO. 203

o 4

o Al

Ty AR —

& 1 8¢ r\le
St e s
— bilharziass in, 277

DEX-

Cats, emetine b, 133, 1R6
— lheteraphysan in, 292
—— liver alucers in, 159, 505
Gephaslin, 1o, 180

roarie of

—— of flukes, 292
Ce

r2ia, 278, 243

rreomanas, are Tric}
Covicamic aid, goe AcH =
Geylon sare muth, 337

momile,

Cnaparro smarwoss 193
winal, 76, 93, 93, 96, 101, 393,
453,455

"N, 390,

——— i bat be¥, 100

Charcot-Levdén crytals, 3, At
%, 413

209,
240 156 N 2

enopodiumm, ol of 257
Chicago eputemic. 121, 122, 134, 162, 163,
Chicken peliacme, 3

Calidren ama s’ Ja. 123, 197, 132, 240
—— bacliary drsenters in, 33, 44 51 83,

153 106, 165, 16,1140 134,
u:.mJu 185,146,156
~-— billiariass Io, 3
T e el 3

7
e in, 377, 4001, 406
= et in 23, 47431, 434, 433
y pavement skin eniption i 331
— Bkm;‘hlm} tonee o, 370

500, 201, 341

— ﬂmm\n‘l tor, 187
1, bodics In, 37
T e in, 316, B
— summer
T et of ooy 459
Chlika, 105
Chillormastix menu, 23, 51, 545 833, 555

am.wo
361
Chiorid o 20,309, 318

e
see Quinoxy]

Eo o 310
—— and pandiuss, 25
- mumnlsted by Limerhits, 163, 197,27 214

‘cenction, 313,

ca, 09
——nmnmea by ars.nae polsomag, 467
aillary dvsstery, 54, 53, 0, 63,

bilbarziasis, 28

——by

—— vitmo, 303, 310, 508, 574



i .

promeo el el

a7, 45

duodenul ale ¢z, 1
it we nw Dotes

1;* B T S5
J— — and purpua,

I doh 6,73 3e 372 w4 02
o bereiase m. dor

9,81 312 318
H NN T

**nomvl‘lm! o8 of, 71
[ — oo mdicaing emoy b scopr, 8
Congales suc

L 5T, 5%, 81
from palsp, 457, 495

e vy e v
ustes, 40

o een see Chren
incubntion of >
laboratory tetbon 39

et s»

E— s

— il

[aaad.i oty TN
Fhesmatam m, 23
Tos b ¢¢ Sohmuta
colits

% 11

~— shup bonte, by
—— <nalated by amubiass, 174
— S trpe see Soume

e,
n ot 2

Tolmostin, i 198

Sengmplical dutri atyn of 25, 43,155

Bkt

Sy down 81
mataal, 20, 29, 28
mined iitections $0, 51,153

eon) 119

it

s 29, e00 Ll

INDEX

617
sentery, ahip, 24 .
o ~—— theore: snf"ﬂl
‘t‘\‘.u‘ e o
sentlin, e
D o, 201, 108, 108, 201,

PN
*.nuuhm. sy
— in carcimom, 4

—— incolts, 43

“— ip dveentery, b1, T4 11§

Dyamagto. 413 Siu. 317 303 m,w 93
Dysurla drientenics, 22, 57, 59 40, 101

BB vealment, 13365 167, 176, 183, 269,
02, 535, 241
—— e it guanox ¥l i

EPL®

s 235,037, 29,

nm, 36
Ebertieia drsenteriz, 24 e sy
peradvsenterie, 24, srs Flexnér

Berehmaant o 23 4
— ol spruo, 872 373 374, 395
— und steatorrhua,

Eges, 4

= i 270, 278, 2
monPution m, 231 2%
auck, .-mmm;u by

badoms
Emetine, w..,_ rver aperation, 236
b et ey, 1

—tor amwﬂnm 205,180, 199, 243 249, 250,

for e etattie, 207 235 0
—— for balantiduasis, 117

i 388,244
s, 180, 267, 540
Endoscope, sec *»Ymmd Sosny Spaduinm
~—&tining bowal .
slumniem 493
— hatimony, 298
—bagim, 10 lar 111 o, g, e, a4
gty as. b, 0L, 505,
519, 573 524,
&yt e S0 o, 453, 454
— borscuc,
 bonewih i
carbasone, 162
—— chamomils 104 4,1
“—— ehenoporlim 2
wod uver ofl 43¢
o emetine, T2
— etherol, 101
— easol, 1u5

s0l,
| = tor Afacebic dlarthas, 194



816 INDEX .

Crasmp, atokers, Dlarrhasa, o o poon V473
hnent nt, ms. B34, 397 et ales oo i pesuciove m:'mb‘:o)d: o
r i polepot, 41, 431
et Lalies Wu tevica, 379
wy yutmmﬁ i\\n rm!‘\iw, 1 'i:vmmnun of patent with, 3
P2 e beate , 307
anhrﬂll. ISQ w——mahl‘hl. 304 770
. 133, sasmee erurtal, 457
(}’znlh, o o <psutis wms BAOLOAE, 93
—— pancrestale nous, 18, 416
p-mu.vc&mn T Reraond, 35

asd ' 322, 331, 302, X33, 334, 352
c,,u, R et A T e s gt
a3 T e, 147,288

demonstentian of, 171 e
s e toRLITODL of, 174, 21 oG
T b, 448 e
T oty vt e Curers T e 431, 318 581, 333, 337, 338, 35,
I kim0 e 383, 36, 331, 825
v ageilate, 34 A sARRTIEE, 6!‘ 3

santul, 750, 263, 167, 514 o EhpTOLO, 1
p— lmima 34 - trealtuent o!, o3, 195

Ko nise Auiathin, Drveuters

Lrce
= «xemm in Wxﬂuv Apsathrr 40,59, 38 e i arev, B8

pulytoms.
Crtodiagnant, w0, Se6, 415, 413, €35, 633, 494
eimlias disease

g2 coratined. mmm: of mabioss 190

oo
b i geoa
Dekin’s saivtion, xm == mmwhm, I
Dramprensian st e Traps . B toot pois
371, 377, 387, 390 = e 411
peyeation, 2, 6% 101, 308,31 410 e, 344, 355,
Deitviunm, 05, n; i, o i o ontin, oz, 657
Demeatia o togenic, 334
T 38, s Diflostreptocoeria of colitis, 434, 439, 444
Dermatitis in mmyuzm« n«mn'bml' o e
—— 0 pellazrs $3T, 337, 334, ‘Diverticalitts, 14%, 223, 453, 570
swenas 11 3tPOM Iyt AL, 303 ol &
T 54 Crobm' diease, 513
exmatol, se Fuamatt sahoallats IR Saberotonte 503
Diiabetes Snd apror, 333, 533, 317 . Diverticstum, scquiced, 120
Diapheugm, panslyss of, 27 —— Neckely, 518,
Diarrhora, sccimatizarion, 19 Dmelcos vactioe,
B mg,-mz.umm T, 131, 168, 805, 597, 839
< alter cholrma, 310 ~ZZaliasy dysenters in, 33
o 15 e, 103, 19, 15, 902, 30, el 1, 277
A ot dss
= o, 2
powdie b hm.zuﬁ';" 53
[ Shary: 34 81, mh}‘; h'pmmnx 1o, 47¢
— 4, B1, ree 1y sante e o,
27 atantidad, mw " m" = pelbgesn :!;g
e chirone 3 e i 123,
N Bovbiervoms o bt % o4
W1 gy Doarevs e bo. b4
s, 164

et 8
i diserticultid, b2:
mm 1t €iELIE Ereatmagt, 157, 154, 183

— ) 297, 281 500
SRR, TR e e,
il e .1

25
T aghoraais, 510, 51 e e AppEncine, B4, 81



INDEX

Flesner dysetery s e, 93
ot 35,35, 500, 372
= idboniory nistion by, b9
Z prophylaxs of, 3%, 113
S Bragondonor, )’ epidane, &

2, 84
—— ——— chup burne, &
T by Sonie, o4

- _—.,m.d 0, z. Y
ool

j——— m.«mm« cL §3 95,97
Tacchne

i
Flies lynum?n am (:Jb-m, 121,123,199
iysentery, 31 62 b, 111 139, 560
maiodea

‘porsong, 297,

S predeyonay to drietcey 58 o 111
inehiss

g

Forceps for sgmaduscony , 10
Forelgn \mdles e
Founding
Frel-Hoftman reaction & 80§ 510, 511 513
Frat g of 95, 111 125 Tob, 835

P e &

Fuiguration, 160

Fungus. sciemycoti, 427

T Mg oy, 478 e albo Aetmomurer sis

G
Galt-ladger sty bl 3
4 .,.u.w. s

i rhu]em

— n dvuent
G tranesy. m 1.. Al A, 421
Gametocytes, 4
B e 11 197 19 221 10
i badilarr :m,,,,, 11,0, 5
i b marends o7
—— 1p Intuswsception

tn malamial dvscalery,
Gnmwtm.lu:u:‘:m;ner.al 1 s e

st Stestormion
tal e ene Lymplo-

" a1 288, PRl
2o e d s tiona

SRR b s,
Rl el
= ,m,,mnnuz,ym,. sus, 525
GG

619

Glands, ymybate srcoma o,
s oSy 308, o0z, 204
50 Lypriadinans, Lyiapho
gcoma, T
Glaura:
Slossitis, -nd:m}lc. n

‘lnrulmntlu‘l.‘lvhul 50
— peabelmn s’ 356, 301
Giycon
Goltre, zv\l’hlhnlm\r. see Thvrotosicans
i1,
Gnnulom.l. 5, i, 193 516, 817
“ampon tube, 107

e S

H
Hematemesls, 164, 208, 283, 444 413
Haematocrit, 303
L=maturia, 477
zmochromatos!

9, 415

emopateaten S50 357

Temoptysis, 710 11t

remorthage, astue sre H rmatetnens
fmeeal, 373

biasts, 203, 246

ntestinal, &
sl 1% Lo 169,168 161,
13, , 2l
e ety a,-n.m,, 4453, o1, 02,
3177, 8, 1,

i, ~43

s, 1 107,197 .

s famus,
Huaa(ne. To1, > iz,‘.s:‘!nn T,
isease 4nd hepalits,



f1s

Enera tur'to tn 42 428
[ropetede
e

Wrperiialin 530
Ui Lot 30
-y, 4
Jrh e b
= Kaoin Ing 4an
W

e

oy

o vz

i

ywewert 124
e nen 82
t

LS )

A AR
wrand e 660G

et

B ha'\umh\,- K
T ST P
iy 41,

Entarestre cdif, 3 38 21 531 53 5 s,
gapar 2

m-mnaa v‘ RN
= vuion .« 38 30
v

- a.,,...y..rmmn .m T 0 L,

R hpthe X A

ol lpeas 8

i\m\\h\ﬁ‘. 3 omunbusse 197
wonnt
e
- ruberilous 197
ra-cotite s pdomae 11
sy

i corounbiomss ti4
30 WVRAE 23Y
33 poh

"
e a3

Zoslnophits in et Paando-tatceces, 161

b 0%
Costhophila i atools, 61, 61, 257, 237

INDEX .

¥ pididymbe, amrtiane 0,213, 7
e Y stazatn

¥ cEosern e
}rRotim,
,r,u-m-. Dy Sl 3, 38
o purpura 475

e o0
Feytbrobiastrmia’ 1
™t

444
lheﬂn m of fousre, 108

ohageh birts Sa1

, .52 hl' l'ﬂ. 1z, e Ut
h'ﬂ!
Ve rompbaim. 113 o s Catarac, Co
TR, Yrsbones shitiy, Tt
¥
acien L pocrsten, 63
A
e, 80 92,270
Preoliths,
tamion, )
Fascto

Faty -Mm voT 350, 30, 454, 377,39,

o .n..,.,mm ctin oo 4
i et i, ¥
- llml.
= dilian it PN
g IR

‘s cramp, 313
Fischer's doublowontewst pthed, s X-1aT
louble contrust
F1sh. Dukes frum, 20
Fistuiaant Y retlaree. 336

ttharaigl, 243, 240
e carcinontitows A%

~ A dveniwlits, 31
= i Iemphorramiom 53
dn uirw\mz colitia, 4 H 4(1 4‘5
= pectul £ K {91
o vacianl, 197
P T G TN
g((lllis. mh)vllmn of, 571

S dtorentating from aieatem, 30, 8
o e oo, ss2
—~qa drxbdful(. 14

Poror ‘Bed B 35
" iresiment of, 01
Flexner, drusess, 2 53 500
and i

5,
8%, 13

sy
o BeCte A tar, 37
e carrie

S e :nz;m:t dlarctirs, 63
“mm-'at. 188 st o
i omimn of, 136130

iy -4 4




INDEX

Kidneys, In cholers, 308
— in dysentery, & s
i ey o, 46
‘mushroom peisoatsZ, 475
— fnsprue, 919
Kielen, surchuasi n, 120, 131, 132, 157, 185,
165, 173 531, 532, s“ 537 See also C
orsakoff § syadrome, 330
Kruse: Dacils, ace Sorma

Kurchl bark,
hyphoscollasts, 392

L
Laboratacy scinus amatiss [r, 129, 159,537
—— baculary dysentery in,

—— butharuiasis
— cholera in, 303, 505,

Sgeansleina . 508 613
—— rausbroom pewsoning sa, 474
e

Tass in,
\d/‘znmv-ml\tu m &%
Lacrymal

e 35

Camblasis, grc Glardusis
Cathyrism, 3

Lavoris, moath wash, 100,393
Lead porsoning, 141, 4t

omt, 29, 274, see Bainanat

daphresm wem, 215
Fiver, snaoms of v Lbcess
- smmbasie ol e

obyirers
biltorsiy of, 208

bacess, Hepatitia
metabolism, 338

621
Leewe's adrenalin mydriatic resction, 415
Lung, sbacess of, see Abscess
~— bilharzia m, 27

—— (ompression o, 214
——m choler, 206
Lugus exythucistores, 330

Epn gxma. b Ao, Gags
Lymph vessels, blockago of, 344, 373
"~ nfammation of, b11
Lym))hmknnm-, 314, 873, 380, 519
Yemphocytosis,
l_ymphugnn foma ingumala, 334, 435, 448,

—— i ey, 508
Lymphosarcoma, 330

M
Macrophages i amebusis, 157
T Satar 5, 70,80, 89, 555, 15
entery, 5, 7, 80, w
nﬁ“f}?
Magnesium s\dphxu, caumng coltis, 408
Magnolax, 133
i pelaars, 29
o,

ity
o smebuas, 162, 198,
22, 244, 240
E m..r,emmq, 20,29, 33, 76,109,

202, 216, ™,

cmmm-. o

EE
%

M.mmu g

cemite, 335, 340, dos, 409,411, €14
Marrow, bon ax

272 gnd aprue, m !ao 7,358, 383

ubarsasi of 277 250, 262, 284 Nasoage in dyentely, 05,
—— canorr of
— ciboon ot zuz, 08, 227, %0, 22, 284, ’\{mnmu; and dywnury. 68
— concudarn 3
— Gysentery bailli m 43 Megacolon, 165, 352, 306, 405, 408, 408, 410,
T liargement of 13 23 1T e 23, Al
P

ex of, 4 €1na, 3¢ Hemontize Itestioal

quy duuznennun of, 297, # ctolia, 330, 333, 333
= xwuon Sasts, - elanoldes, 293

Eerirophy ot 202, 208 K
—_n R Chalera 300 lotdosta, 221

Caliac dmease 407, 408

In dysentery, 48, o1 toms, sce Deluzm, Hana, Mel

i Chota. \'.‘meem.,r- D Melan
T2 mosbruum s, 470 Mercurbchirome, 108 453

e ogutg 817 513, 498, 4
Bttt w0, s Nictaboldm: basd, m pris 30" Ses atto
Cambobyariie Bl
)xlelmﬂ.;g s s’a&b 01 su4 305, 303 378,
X 402, 41,
Methyient blad G5, 411, 2, 454
i, 403
53,401,014 Mice and and 96, 87,114

S B apera g et e, 394

et ] T Vel
03,
—— in wlcarstive eolitis, 435
— THtamins fn, 323

—— sud plariass, 255

e, 500,
uumun;mm,m"ﬁa fh st

—— in emetine treatment, 234



620

Heart taare fn ok, 310

~— in dyw nte,
e, S5
I chelera,

% Spsricrn. 4

mrcohm 13,41

mnemmpy s,

Helminths, 4,

Tienoch's purpira, 176, 5.6

Mepatev, 30 411

Hepatltls, amu bic, 119, 120, 121,163, 199, 192,
197,201

rec
::zrnh. ding hm;nmxh -
o

Herterd lunmer “Biscane, soe Catiac disewe

Heteroph) lasis,

m:cwgn ) 101, top, 206

Hill dureltea, 402
andeprun 338, 330 372, 402
ndle Lactor fn 330

o aenton
veentery mdnu Rt
Histarning efec 13, 351,

e, 339, 333

i3
£
E§:
e

Tiorse, sch rostome of, 31
— seums i drsentery, 42,97

Hydatid, 22 236, 227 .

Y deartheonta, 11

Hydrolax, 83

Hyperemla stace of bucitary amnum a7
1lypersesthesia, i3,

I berniraninxan, 3

Hyperchlorhydria, 3o, i i, 428

rlob

Iype:
Ilypeﬂhr)nldl!m ‘425,
Hypochlorhvdria in

—in Ausents
—m hllll d\lrnm-u‘ 03

453
‘amublass, 163

332
Spric, 3%, :15 332 308

ifennigors

Ichthyol, 101

o s
llallh, rezional
iy, D4, 100, 103, 199, 435, 450, 460, 401,

o herati
unity to lmmbh:u, m. 199

— m gholer, 303 200,323

to dysentery,

INDEX

Impetigo }tinarams ymewm 337
Incontinenice, s Prces, Urne

Intanti e, m mc o7, 410, 411, 421
Inuanity and 3
31clanchom ] rehona
nsomndn,
Traamiation rectal, 10,
Insulln in cn haw dlicas
in sprue, 337, 372, Sl dos
Tntestine, fhron
Tl
o,

e S 19,350,
—< rrwection t, 499, 4,
= abortireaiting of, un 07, 51

e« sy Coon, Leam

acillary umnuq, s 18
T —in mu..m‘“ 83

—— — In chalers, 311
gt o’ O

rm[vhn;:nmlh:ma, s P

ann’
tntrinsic Luttor o1 Chete, 382, 33, 41, 350,

v anEeption, 49,73, 181, 477, 1% 473,41,
493, 519, 524
Todafceba Butschil. 155,334,311
Todine cyut, 311
= reartion,
T frestmege of amtuin e F 3Ly rer,
of mmmau 40
Todoform, 134, 45
3,150, 103, 215, 213, 7

9,343, 497, 4

olm ol o,

Tsotel, 83, 191, 397, 439, 4
i, 30, o, 539, 9, scr

1sospora

Coverhmrs
Tspaghul, 103
1stra, 1 .
Stehtng, 3
o leena test, 514

J

Ja L 257
James's ponder, 24

apanese
.va.mmc.,mv VIR0, 224, 221, 920, 310, 435,

40, 473,
Selomoriical meutl foncy, 343

ews, colitis in, 424
— Pellagra im, 324

K

KY jelly, 14

hati-uzhr and billey drseatery, 16
—-—and bepatic abscess, 23

rery G 10, 21,
Smaited by pibaretans, 744
430, 43
7
10

S rhe ;17, 393, 439, 462, 433,

mq-y.m. e, 258,
ene

Rasie
iy et tmbe, o
Keratitis, see Gornba
Rho-sam, 193



INDEX . 628

pancreas. culu 413

ek

nwyl\zst
iflory

5 2m 0,28, 00

prenhein
aracholers, 30
Parasthesia, T 188, 393, 371, 125
Paragor 203

Paraidehyde coits, 415

Paralysis, roseral, ot ssane, 310

g

e ——

- Veoomotor, 85
oll, 234, gee Tabsutiden
d sprue, 338

Pel mummm.uc..m
Peltagra, 527, 392
——alcolioilc, 337 330, 333, 34
and ecliac dusvare’ $16. %
e gomie 3330950 3T d
78,
—nw lm—‘\lhm e
foraes i
[ririmyatle N
ZZ iofantile 354, 35
larval, 851, 341" 340
T Il to dpnten 9, 00

Pectoration In amirbisss, ¥, 1k, 1k, 13,
165, tut, 167, 197
o b ary dyaintery 0 62
-3 car o, 441
s, 21 223
ZZ i e ...Nmm.- A e
Perltoneurn, hbross o
Peritonitis, Loutrain hmz i smesdonc s
e bivis 3 160, Tou T
iy
ot sy dysentery 17 60 41 7y
— i csranoin’ (31440
I colitia 1
= i
= i vy bsastomms:

1
Tk 35 a1, s0t
Perleche 351, 41
ermanganate of potash 1)1, 310, $17
et 63
n forte 323
ot i O

ter Sys speuic, 305
trolagar, 1ol 3, 07, 00, 30,521
eiffer's resction

henothiszine

RERb

zlebolomy, hepatic 202,230
el disense, 40

——Zind sprue S50 38 367

l’ho;l‘horyhunn 535, 455, 40n

P thity, 531, 335
Fhrvadermua 31

ey
Fhysopst
P, ...a Enliniuinos, 28
g 1
o,

stem chos, 240, 242
93

revel

Elsnoeois, 79, 294

Plasrme trausision 101 317

Plumndhlm Gatcipaum, 29, see Dyseatery,
ian

Pmmopn-gu.
astwlen, hmmnhmt, 8

Fisniy e

\...\Xxm.»munscw 538 e, 91,203,

Elummes-inson ssndrume 331 b

- ,.,,c;“
e oo
Poly 5

an wleemanc T, 441, 1

L 413, 448,

I
431,50t

~— stoot'in, 5
Poradenttis e H

73, 437 443, 417, 460, 105,

Ty boganloms
Do e St 4% 0 333
Fotuin s asniretor,
Fotistiim for i, 5 2T
e o fmanguate
Freclpitin kn 1713 o
ppuma.:-!

— Gysem
~Z sinetine




622 INDEX .

A et Lttt 4 New
ronts and colts, 472, £23
e Sirar, 35,355, 341, 344, 301,393, Demeasie 'ﬁu?ﬂu',"‘
- ' icolas- acranulby
,f:f:““ G 06, I Nicotinie sers 300 m.m,{u, S, i
reury pomonii, :
" of marnears; 335 33,531,
source of il ra, 30 o
i of dpemiern, 34,65, 9, 70, 111 ]:m_k‘;b:_ 37, 302
Ntiiton, "1"';’:"'“""" — ucerative contir, 4ol

4, Nipectin, 105,
Bl fn, 139,337, 312 Rormcal,sor 60
Py gvuhr’ et Normet's mm..x secum, 432

- Sajob, 2,
—lym pg:ﬁ'ﬂnll]n\‘:n‘u‘;l v o
crastomianss £, 290, 291
Sor Gresty. 161
artres Hengal slensia, § th riction af bowal, 1 srahins, 18, 166,

Morgan®s bacilius, 34,
‘\lor\ip :1.”“! diet, 81, 105 132, 450 har' ntery, 108
oula, 3
Mouse | otesiint teet, 3 e oty atice e —in buh-rum., 342,399
Mou lhn‘xwilnd tery, 100, 109,

R T T e st 818 R

= o In Irmphopranslrna 812, 513
—— i iymiboeare
= inyolpeas 4t e
= = trphie
I T b by amctiaat, 183
i

Ot

Occupational !
Edema, in .m..m.m f55, 157, 60,1

235
“&EM i bac lhrydwznmyy,ly,“ 61,62,33,107
ine i chol ey S0
it n‘m‘"'%"l"" ot g T dan, a3, 47
312,413 ——ia fuclol B2
[oetictomry
3 ~— in malsnal drsenters, 230
— in pellugra, 3

ln purpura; 476

tocariiis
Moslts, 142 o inmonie, 313, 361, 98, 310, 31, 303

Nails, beatle, 13
o Curvature of, {91
Necronis, actiuoipiaty 409 oo e o epne 356, 3 30
—— dur fowrertin it o el

o b 133, 181, 157, 139, 174, ot and e o

=
Oldlum alblcans, snd aprar, 333, 307 See
e in Facliarg’ dpventerm, 4% 52, 17, 89 aln Thruss "

" in tinarziaay, Ol srouiance ot 171

i caremoma, I, —Codliven 423 503, e 1 nema

ot in cholia, 315, 532

s,
T mnbore ayesatter, 219
o ulcerative soltin 437, 134

— of Jaw, 467
hetvon, 415 See alio Congulation o teution taema, e Fuea
e"““ ‘Qmentopex: y, B
Nematod Oncomelania,
htv’lﬂﬁs Allercnol-rl, 310 Oplum, for chnkn, !N 315, 320
2 mercn o dyscniery 2, 1183, B 105, 157
— jn mustiroom oo £or i Tttt 1A, 3
 in purpre, — for matuem,
R Ve ary dpsentery, 51,60, 95, jor et coldls, 433,454, 455, 420
Einy omu.., ek Vit .
Nephr o-arthropathy, hypertroplic pulmouars,
N O
= ot facelates 261 Gsteomalacia, 405, 410, 411
" and pei coporoais, 382, 400, 40%, 169, 410, 411, 412
i amcband, o, 264 S i, &
o Orcygen for tuberenloais, 103
l\euriﬂs remm! 30, 377 myqumoune teat, 147
T en 4 anema 332
e e T, ety r
T T Bllowing dysent
= inemetno mmme-n. m, 13 Pancreas sud darrhaa, 373

= m pernicions auEma, and steatorrbea, 413



INDEX

Schultzs !ﬂutmuhd'ﬂ

Sonty oo peiarms
— and #pre, m. S8, 391
— predispoar ivseatery, 75, 110

b e ra, 1

Semweed macoss, 133,151

Sebosrhara, 3

Sepeemonta, 16,165,245,

Serarm, seclativation tess,

i

—anta dynneem u 42, 45, 63, 74, 92, 93,
5, 111, 113,363

299,872, 419, 491, 504
58

e priniuthe oL 86
-t chon, 819

1,33
 inemons by, in eholers,
T ety 8 3, 338,85, 500, 557,

o tpairamtoma 600
— for musturmom polsaning, 476
= lor ot colie, 438, o3
ZXorm ted, 4

—thepyin dynuzerv. e
Shiga ayumm 2vx o8
ey, b
h

Nee also Serum,
SN et

PR iy
== nw,numge tor, 7

T St 88 st
T ik v s, 50t e
__.___gmgnpmal distnbution of 13-150
o e
TRy

ot

ton ﬂvhhunm?. 209
Ju—. A

Jm— s nX-cumxb )

TT T prtyiast Su 1,

= prnpoﬂmn e ene, < b
15b-15

iy horae, (8

= ot by ~onne 64

T " sprad o 31 4

— e of, A

TS wemed o9 55 8

[mp— Y

T ot aan

3]
et peirghond, 10
Stip-borne daraa, b e e Dy,

Snnnmzr, pum e 16,200 211 217
240, 24
Stgmn(dn opy 40 9 14
b actimonoveonts, 4
wibiaws 192 1 SR,

223 25,

N0

-lr-« e a e t0s e,

i l\‘m)\luclmmlmu.\ ot
BSRECH

o
w 176,258,354,204
T n tabenloss, 602 501

625-
Stgmoldoseopy, postion tr, 14
tochmyn
Stlver salts oz balratudiet 1,1
or solomic yzatsn, 1%

Stros
Sirala i,
snmam,mm 1000
Singapore sore e, 337
Skin, .mwbmsu f 119 134 221, 250
B emnation of, 5, 4
el dseran, 400
L et trement, 181 142
25 Funcuolopnais, 25

33

Drmmtru«,

Faeny U

Sleeve oneration, 2

Slaugbing afbobl 40, 1. 110, 153 154,15,
o

Pigmeutatian,

cn.u. mu mmnmuu. Y

Soaslo m ...,\ )
)xex amabiase, 197, 190 191, 240

A vty coseriens 54,103, 1
T T cheray 315 316, 319
T e ol 150 e 138, 455
jp—— e porsorng, 4
e
Sofuseptacin
Sunnedy’s‘n"‘ry,id. 59,68, 143, 141, 143, 147,
139, 510,
R g
- T Sinemome o, b 554, 672
— — in ammals, 38
—— naseloms b4 70
—— =i chuldren &
T o pesonias, 209, 800
B

- Smalatin food poisoniss, 300

- <preaa by milk,

Sorl
Sp.mmy.,zhnm 4,48, 37, 197, 20, 421,

P
— o sptunct,cotoau, 4te
i Y o 432 SerT
TS e 452 e Tonesmas
peculurn, Hix,
Shrarita iy
St e
smnbl VlKF!cl‘«vlm, 10,174
SHHe IS A
I e
e
rzed, s Seleumacaly

E

sn, 241, 19 250

e i s T ™

fire s, 401, 400

moent o blarish, 3¢

Spruer i T2 e, 20
et ot bowst, 510

T endia, 167




624 °
Proctitls, Milligan's oy, 410, 441, #
roctita, Miligan's graol 1, aee

Troctoscopy, 4. 6, 8, 410

—m e Solin 4 4
—— In Saimonell syuieacs, 729
metalolam, 306
= scnsitivity tn, 423
ropdlnck, 411, 40
Protoras,

Preudomonas yanea, 33
udopolyposia, sce Polypusrs
polypos iy

l‘!:c)lﬂsl!. it b
elas
<, 237, 312

Sr¢ Delirinm, 3fama,

orpuTa. 375, 371 417, 478, 576

yemla, 60, 51, 73, 493

Py elitia sumulated Ly Aty 163
197, 2.

ofram, 0

Py razin -
’)ridlne, 35 v, 3
Pyriter,

Quinacrine, see At

Quinoxyl for ama biasls, 174, 170, 186, 533
b ikt et T, 23 s
—— o balant: has

—— for glardiasis, 201
—— retention en: mata, see Foema
—— test for, 14

R
Radiant heat, 103
ioscapy,
Radiostol, see Vitam
Kadium tor mum\'mlu‘ o

sers o sizmmdoscopy
nD

¥ polyposia,
Fash ot b ikemay aau. 332,335, 375, 317, 938
— quinoxyl, 15
T Save 103
tubercnlaus, 505
t, smabusis in, 533
— antide: rmnnmhctoxm. an
— bahondia in, 847

e ratains, a1, 438, 410, 453, 403,528 Ses
s col.n-. ulcerativ

ogeanaloma; 503, 510
T astinozveoms of, 437

—~— anatomy of, 6, 1

aneer of Derie, 160, 107, 20 1 492

— an. gmtuh of, 5

s, 6, 8 27 e also

INDEX

Rectam fa eolitia, 439
drsenue

Refiexes iy emelins e, 102, 183
o— Ju el

T in by, Sit, o, 37k 312

— in steatar

Rheumatiom and smebises, 211, 217
——and astiony, 244

= And barilary drsentery, 22,62, 71
—— and colitls, 410

ne reatment, 142

4 Jo et pajns
l'(hlnhl! Sad drsent ey, 53
. 329, 311, 313, 136, 353, 397, 406
mck-u. 403 456, 441 453,"s3n, afo, pity
iagworm dissase,

“— in dysenery,
T phandaia, 20
ogers tostaeit ol 1 choten, 313

ol
Rasset b ummu. 140, 143, 150

s
Satad, dancus of, 65,199,208
anp, 16,315, 5, 464 .
— tor cholera, 310, 115, 313
—h’peruvmc,lol :os 316,317, 89
tis, 452,

pum—r4

o~ Tectal, 1ne
—— sacchar 101
— Schaltz a solutton, 432
Sallsbury treatment, 359
Saliva in mercucy poromig, $3b, 467
— in mushroos g, 412

10 sprae, 30, 383, 387,593

rofaic

- o
et z'.n..sa 573
Saiol, 3o 14517
ot dopcioney, 438
al 3

Santonin, 15
343 30,400, 408, 40

Scalas test,

S hick veadtuom arpled to dpnters, 87

Schistosominsis, fe Biiharsana.
s h:mmu!, I 133, 560

b——_urm'ntlng mmz, of, 35,554
Sehoenteln Ssease 470



String wen, 427, 519
Strong's bucilas,
Strongyloldiasls. N
Sugar ourve #e e
o ot Lony
“halern si
= d:(ultry Yarin, 36, 51, 68, 938,

nnd..-xu.wu. et

. ilrance tet, 4

S\llph.gun!ﬂ(ne for culitia, §51
Sorfor dpenterr, 32,51, W, e
Sulphamechas!

S\I.lpnmnmlﬂel Iu mmum,m..; s

fa——ry xy...pmm.no...., 51,515

T ekt o, 418, B

Susbura, 53

Suprareni o o duess: n
S e, 4
T

wkm m..,,., et

<yn«nu 3
yaowis: dysentere il 48
syphuh‘md T s 199 331
si9
o al hilbarziasts, 241
aud care 3
= sl colte, 821 oo
nd oty o, 81

] Fellagm, 3
L S A
—— cembral, 350

Z— of bawel, 01
’r
Tabes mesentenica, 341
Tachycardia f .uamum, i

T e bt ¢

‘ampon tun,
Taanic aeid, D6 450 430 4+
ln, 103

shewr g \otmouy
s

ol s
Y e SN AR
62,83, 372
—— in ool 467
T 1ntood pomsnmanz 0 312
T in growtls, 1%2 19} 834
== iniympbadendna, a10
—_— Y

—;u\,ltment o8 10 105, 435 10

Term:

Forment s ot 4 o
Tetany, 1 dysnuter

= i sentomiias, 592 168 104,
1 41

NDEX

827
Thrombosis, n amabias 115, 183, 204, 208,

b ﬂhrydynnterv, ERH
n bibarzinas 2
T e, b, 827
——m gprue 313
I serudve cohtis 434 120
'l'hmlh See a0 Ordium

Thymol,
-rnymm dumliaa du 470
Toxioe, hlm;h ,‘« Bl tong

s 870
fahes m—«x.mm, 3m

See ales

Tonsillils and wetitin 423 424, 427
01 s
Tonsils and actiamy come, 4
o, it ar e, 163
— = badallrr 4
gty

a2 43,

w2t
5347754 56, 90,

Treparsol, 192
Tricercomonas intestinals, 1% 51,
“Frichiniasis, €12 313

Trich: lats, 25,51 81, 261 S04
ki ‘(rlun»ll

— dQ’ohnIdmxmn S, e 1
——plan

T i pelyron, &

T — in stea

13
= in st cosomian, 291
01

o 201

i
RS v hgt N



626

Sprue end alia drpaae, 103, 4m
ntery, 7o, 373
ml n.kwwmr’
~— and il dy

anh
T e Sitoi 35, 311, 333,
252 3

T ntatrortg, 3
—— a1 strons

373, 379,

grospi ditrbution of, 344
owes, $30, 248, 4017
iucomplete, 361, 364

oteunsic n.nmn. 39,319

f' e, 253, 201
Nopattid testorties, 412
T mtams ol

1 297, 329, 434, 156

mawnnm. whiopatlic, 343, 317, 336, 370, 877,
2, s 0

L 74,74, 300 103, 105, 147, 433,
R o, 4«.:, m 447,303, 306, 516
ot
g ey i
Stierlln 2 e, N

Stomach unmox 20 pelinara, 330

puimidiy
aprien su .’.\u“ £y
.,—-ulurol m

slomqmls‘ i 35, 30,270,573, 39
s, 338, 337, b3, &
ot I S 1 N Y,

—— wmeprue, 33 33

T mpati and b
.—n?.:hu\'ymm:e (AR
T aad o,

P a{‘ w. Stor 847,803, 30, 367, 30,

NDEX

Stop) Pitharers ln, 295

T buter e 452, 331, 551
gt i1l 50

—— chocotate—cohmired, 5
e vlbrm . no (R

30,333, 353
e e my, i 231, 282
100 of, 2, 70, 95, 170, 2

= (mlM. m m...l, sprueiite
— .
T e s o, 15k, 257,2
In-mumcdm R R NN
337,85
—n lmmr, rentorz, 38,87, 30, 84,551,

257, &9, 531, 852
¥

 balintilial drsenterr,
o bikareians, 331, 232
earcinama,
e 7 Wit
n e dreanes (03 407 m.m 3551
4

1,331, 552

e
i fokmibating et d-eoters,
N, Jol, 5};7 i

a,
in hopatbe steatorrhrd, 38, 441, 415,552
in ‘uv atogonous dlarrtics, 378, 413, 534,

_HHHHHHHH

347,392,531,

HeEes musenterua, 370

i

Z—in thyrotoucosis, 43
1 tabervaiomis, sre tool, tuberculous
——intyp)

hoid, 321, 322, 53
iy, 425

T o i
rolugieal propeete

__..,,m,. [kt m. 333, 330, 303/
i, S5, 481 o 15,

e stérhrintion ot 111y

—tomat

T iberrutma 01,502,504,631,862,83,569

ires i, 308
T ebt oty 331, 850, 379, 383, 387
T whatew

sn.uyuox,lsg, 190,10, 100, 237 203
sinal compound 5 V (', 264

m
i
HM
»

wherries, 36
Sutplnenc:lu,l 1.15‘,201,2:-1, 224,233,243
54, 436, 5

Slrlﬂ’\luu”muﬂ 34 165, 169, 197, 31, 437,
414, 449, 360, 463, 626
e e
plmgmzmlomn‘ 508, 310
e, 5
eeaiche, o

— —



INDEX

Py
et 0, 1t 206 10

"1 taod pormns, 247, 300, 31

i tabervulows, o2

5,124, 190,132 161,165 203

 Cholera B0
yscoters, :n‘ S1.02 b s, o 19T 1
i

—— mala

astchmomants e, 55, 00 463
"R s
Wasing o g, 160,62 104 106,21

o, 20T
b 842
T e ysentery 4 4401 7 74 74
i, 2

e

 in cnccrom
i cechac duznl. mr 7
1 Crobi a isease,
— 3 sistals,
1 idopathiz ste nmm,., 92
1n pancreatitus,
i )chruwpnuml s, 378
m i 52

i S16, 301, 308, 9% 370,

— 1 twbereuloss
g S PR

629

Water, as wlective sceat 1n amabuass, 120,
121,125, 1

— il

il dmm-ry, 19, 22

White-cap
Nhtiames dseaser
WS ot tethmee, 287
X
Xeraya, double contrast mwethod, 417, 453, 41,
— exsmmtion bs,

- in daznoma of .\mmumu 228,909, 232
s, 177, 232 235

3 dre -m e
— mvemmmu

e

slceratice u.uu, FSTN
—m mmamuop
i freaimont of sraomveosr, say s
ma, baerum, Banum me
Xerophenalmia, 13

Y

¥ baciilon, #, 3%
npmul distrbution of 136-150

e alvo Marmite, Gidiom

Zenker's peceotis 156
Ziemann's tute, § (
Zlac onuation 433




628 INDEX

Typhold feve ln war 21 Urlne, bilicubin §n, 202 224
ﬁm:pnnrmzmla chvivm miheenin, 57
Emiatey by amal [y 62,185, " uetie ardd in,
e, T st et fn, 300 413
— v h:mlLuv ||11-nwrv. o gty s o 3, 58
— —— ryread by s, —— examination o
Typhus, /0,91 B i
T i, 3,3 310 — arven,
=il 33 == hemodoton i, L0
— i baciars drlevtery, 50
u T in chuera, 307,
= In fulmanating iy dvesters, 6
Uleers, artmomr.otic, 494 i e, S8 s
T smhrbh ol nctur, ane Loctum e m
1

q ——indu
52 o Tt
= eumen in ol ra ~— porshvrios in, ses Coproporphyriouna.
476, 2 Yarphymnun

I emeres 13 w45,
202, 48

— domicral and amchuwis 104,108 223,230 i o, 550
by - mupg oD o, 700, 301, 309, 310,813, 41,
i |

i mylvphmulrnlm-ﬁn 2m
emetinr

Utara, 193

imulated {n amia jasie 197
mmom.nm-l 621

—— helminthic 25

o amabissis, &3, 119, 120, 1

Vacelags, tor o lary dysentery, 99, 111,112,
115
31— forbibamew, 2

'}

138169, 167, 1747097, 2217 T for carmers,
50, 252, 500, 534 — for chulera, 3.6,
comp ared with 7, 50,153 41»ru|«nure«.x:m,4u ]

—_— cilla
—— n pailary drscntery ST 1, ora
L Crahon o prot e hock, 316

Vaginitis, 204, 304
den Bergh 2, 24, 2

0l &
R A
— in bilharzai 242, 298

‘reaction, 4, 202, 224, 22

e It gulitin 433 52, 373
—— In Crahn v disense, 517, 51% Y ilikinine, 54, 3%
o Indnerentite 621633 cana, 330
—— n fo0d powoning, 237, 2 Vioform
— so Irmpliogeanaloms su»« 509, 510 Sirus, o) munme, 37, 435,503
Yiscosine, 474

Nitamin & 7,410

iy e R e

— 310, 3t 313, st lol 308 378
377, 378, 332, 3%, 2.

— 'S
—— €37, 375,
—n B : 35, 505, son, 410, 413, 424, 303

=y
1,412
Nitamins s A e e, 407, 499, 410
~—and dyse: Tl
Y g n...,muo 4
et il
el 327, 335
nm, 413, 414
otta, 43t
o T le Gehciencics of, 340
- Yohralus
tin
Yot .,..m{mwm.c.s, 108

i T e posomme, 313, 467
—n i.mﬂur;‘ e b eh, 8, 69, 101,

o Sl St 207 12

i celrs:

—ed
‘Eﬂ?:,@,,m, b

T Vi in L. .



INDEX

Vomlting o tisrtimbta 831
et trestment; 14, 4l 184, 19
—a zumldyvohnnl
lusia, 200

w poisoutnt, 415
I Tt 80l Seatinvnts 330

189

829

Water, ss falectiva .m.c in amabues, 120,

31 30, 13,
e cholera 302,322,321
—— = in 3l duarrhaa, 308
{hitecan in amabiouleer, 1
Wiliam'

N Rkt toehmine, 267

x
Xerays, double contrat sethod, 447 153, 191,

~— cxummation

— in diamosis itk essothver, 233,
— abiws, 177 232,
s rnlmhlmm KLX

5,237
b6, 27

—dmm, o
ety a3 o 82,85, 137,

Wasting, m amhiasis, 100 162,184 195 211
<ls, a1, 218

— msad
i b Rmentery + 4%t w7 7,760

o bl 264
romoma, {57, 485

Gonc i, 208, 500

—— 1 4 elioe dise e, 405, 407

~ i (ool daeash, 038

— in fistaia

- ;dmm'.melhntnnhvn 39

—in pancreatiias

o |vnmrulortnmn dwrthaa,

— tu pel

=y sl»mr, 35, 348 315, %1, 3o, 368 370,

<

— sa’tober
R o 0

de 408 e
arium, Dariam meal
Seroptiateian 15

Y

¥ baciitus, 30, 30, &
Frmren Renraphical dstrbation of, 186-100

tre, tee Qu.
Yeast .m rie 839 *40
T o gutan dseaze 1) i
— Mor w R
e an Smtn, G

z
Zeaker's pecross 1,6
Zlemana 5 tuhe 43

Zinc lonization, 43



