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2 Problems affecting Intestl~nal Protozoal Infections 

General Remarks on the Protozoal. Infections. 
(1) Entammbacoli. 
(2) Entammba nana. 
(3) Coccidium (Isospora). 
(4) Entamceba histolytica. 

(a) The Possibility of exammmg Healthy Troops with a v~ew to the 
isolation of Carriers. 

(b) The Danger of Amcebio Dysentery spreading in 'England. 
(c) The Advisability of examining all Convalescents with a view to the 

" isolation of C&rriers of E. histolytica. 
(d) -The Length of Control necessary after Treatment. 

(5) Flagellate Infections. ' 
"The Question of invaliding for Flagellate Infections. 
"The Dysentery of the Eastern M~diterranean in 1915. 
:Summary of Matter discussed ~n Part 1. 

INTRODUCTION. 

THE work carried out in Egypt of which this paper forms the 
report was undertaken at the request of Surgeon-General Sir' 
WilliamBabtie, V.C., KC.M.G., at that time P.D.M.S., M.E.F., 
·in consultation with the Medical Advisory Committee. Its object ' 

-- was threefold, namely, an investigation into the carrier problem 
of amoobic dysentery amongst the troops with a view to the p'ossible 
elimination of the carriers; secondly, an inquiry into the best 
method of administering emetin to carriers and actual dysenterics 
with the .object of establishing some uniform line of treatment 
which would give the maximum of good result; and, thirdly, an, 
€xamination of the fly transmission of amoobic dysentery by means 
of cyst carriage, and a determination of the best means of destroying 
the resistant amoobiccysts after their escape from the body. 

-During the inquiry into the three problems named above, 
although our attention was chiefly directed towards the pathogenic 
Entammba histolytica, all the various intestinal protozoa of man in 
Egypt came under observation, and we have been able to gather 
a large amount of information regarding them. Much of this is, 
quite new and it will be set forth in the following pages under 
,different headings. " 

The work was carried out at Alexandria, as Surgeon-General 
Babtie rightly considered this to be the most suitable locality for 
an investigation of this kind amongst troops in camp. We were 
fortunate at the outset in obtaining a very excellent laboratory at 
the Orwa-el-Waska Section of the 19th General HospitaJ, where 
Lieutenant-Colonel Scott, R.A.M.C., officer commanding in charge, 
and Captain Lambkin, R.A.M.C., Registrar of 19th General Hospital 
and officer commanding at Orwa-el-Waska, gave us every assist-
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O. M. Wenyon and F. W. 0' Oonnor 3 

ance. It is not· too much to !jlay that without the help of these 
officers and their: readiness on every occasion to carry out· our 

, wishes, the work we had in hand could not have been so success
fully conducted. For the treatment of the cases we had two 
dysentery wards at our disposal, and we were able to observe 
closely the course of the various infections and the effect of treat
ment. The late' Lielltenant-Colonel Lister, C,M.G., RA.1YLC., 
Medical Superintendent of the hospital, who always showed a lively 
interest in our investigations, very kindly allowed us to take over 
the treatment of all the amcebic' or other protozoal infections, so 
we had ample material on which to work. 

In addi'tio'u to 'the cases which were identified by us in the 
routine examination of all the hospital admissions, we obtained 
a larger number of cases from the examinations of apparently 
healthy men in various camps around Alexandria. As will be 
shown below we founda fairly high percentage of carriers amongst 
the healthy or apparently healthy men and these were brought 
into hospital and given a course of emetin,the result of which 
will be discussed.in another part of this paper. -

The carrying out of the routine examinations of men in camp 
seemed at first sight a very difficult procedure, but, a system was, 
elaborated which proved· to be reliable chiefly owing to the interest 
shown by Captain Sibley, RA.M.C., then Sanitary Officer to one 
of the camp areas, 'Who helped us in every possible way and rendered 
easy what appeared at first sight an .almost impossible undertaking, 
The working of any scheme for the collection of material from men 
in camp is no easy matter. Yet the energy and skill of Serjt. 
E. Weavis"R.A.M.C., specially detailed for laboratory duty, enabled 
us to collect several thousand specimens without any mistake or 
hitch in the proceedings: 

. In order to obtain an insight into the intestinal protozoa of the 
'natives of the country, with a view to the discovery of a reservoir 
of infection, we were kindly given permission by Dr. Kirton, 
Medical Superintendent of the. Egyptian Jails, to examine a series 

, 'of over 500 prisoners in the Hadra Prison, Alexandria. These' 
.observations afforded most interesting results which will be detailed 
below. 

The patients in hospital were under. the care of a medical 
·officer who carried out the treatment: suggested by us. For the 
greater part of the time Lieu'tenant Eastmond; R.A:M.C., was in 
charge' and our thanks are due to him for the trouble he took with 
our cases. ·As will be explained below they were controlled very 
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4 PToblemr affecting Inte$iinal P1'otozoal Infections 

carefully, at least one entire stool from -each being inspected daily. 
We obtained _ detailed histories from all the cases, especially as 
regards the possibility of past dysentery or emetin treatment, and 
the occurrence of any symptoms during the observation was 
carefully noted. In the laboratory work connected with these 
hospital cases which involved blood examinations, bacteri()logical 
culture ,work, colleption of ma;terial and obtaining information from 
the patien~s, we have been very much helped by Cp!. W. J. 
Muggleton, R.A.M.C., who was senior laboratory assistant at the 
"\Vellcome 'Bureau of Scientific Research' before he left for active 
service abroad, in connexion with our work. 

When the hospital cases had completed their course of treat
ment it was necessary to keep them under observation for some 
time. An arrangement was made whereby a section of the 
convalescent depot at Mustapha was set apart for their reception. 
From these cases Serjt. Weavis collected speciinens on alternate 
days for at least one month, so that W\:l were able to note at once 
wben any r~lapse of the infection occurred. Major Fisher, R.A.M.C.,. 
Officer Commanding the Convalescent Depot at Mustapba, made all 
arrange-rnents for the reception of our cases; and we are greatly 
indebted to him for the trouble he t06k and the care with which 
our wishes were carried out. 

We wish also to express our indebtedness to Colonel Beach, 
C.M.G.,A.D.M.S., at Alexandria, for the interest he took in our
inquiry and for the help and assistance he constantly gave, 
especially in smoothing our patb in the carrying out of what were 

-sometimes rather di'fficult and i~tricate negotiations. Finally, we 
wishto acknowledge the help we received from Colonel .8andwith, 
C.M.G., whose wide Egyptian experience and, the position he beld 
as Consultant Pbysician to the' Military Hospitals in _ Alexandria, 
rendered his assistance and encouragement most valuable. . 

PART I. 

THE INCIDENCE OF PROTOZOAL INFECTIONS AMONGST BRITISH 

TROOPS AND NATIVES IN EGYPT WITH SPECIAL REFERENCE, 

TO THE CARRIER' PROBLEM OF- AM<EBIC DYSENTERY. 

The examinations for intestinal ,protozoa were carried out upon 
several classes of men, including healthy British troops on full duty 
in camps round Alexandria, healthy British and British West. 
Ind,an cooks !3mployed in the same localities, British convalescents 
in the convalescent camP at Mustapha, healthy native prisoners in 
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O. M. Wenyon and ,F. W. Q'Oonnor 5 

the Hadra Prison, British prisoners in Gabarri Prison, the per
manent Royal Army Medical Corps staff of the Convalescent Depot 
at Mustapha, the Royal Army Medical Corps staff of the Orwa-el
Waska Section of ,the 19th General Hospital, and all the ,cases 
admitted to the Orwa-el-Waska Hospital for dysentery and other 
intestinal disorders, the majority of the latter coming from various 
stations in Egypt, but; some being invalids from Mesopotamia. 
The various findings in these several groups will be discussed 'below, 
but first of all we will describe the methods of our examinationf? and 
the value of these in determining a correct percentage of the va.rious 
infections. 

Method of collecting Matetial. 

In the case of hospital patients there is no difficulty in obtaining 
samples of the stool for examination. We'arranged that the entire 
stool was brought for inspection in a bed pan, a much In ore satis
factory procedure than when only a small sample is sent from the 
ward in a tube. An inspection of the entire stool gives a much 
more accurate idea of the condition of the patient.' Whim only 
small samples are sent small quantities of blood and mucus are 
liable to be overlooked and one fails' to get a correct notion of the 
character of the entire stool. In order to do this it is essential to 
have some room or lavatory near the laboratory to which pans can 
be brought for inspection. 

, When it comes to the colleetion of material from men in camps 
or prisons much greater difficulties have' to be encountered. These 
can only be surmounted by interesting the men in the proceedings 
and it is essential to have some reliable person in authority to ca.rry 
out the arrangements and to control the men. We were fortunate 
in having the services of' Serjt: Weavis, who carried out his 
duties admirably'. Arrangements were' made through the sanitary 
officers of the camps or prisons who saw that a special latrine or 
screened area was set apart for the purposes of collection. ,\Vithin 
the enclosure were arranged in a row a series of "stool closets," 
which are small zinc pans each supported on an iron ring on four 

,metal legs. There is a wooden seat round the pan. We found 
that a couple of dozen of these were ample for workillg purposes .. 
The men from whom samples are to be collected are, paraded, 
preferably directly after breakfast, near the enclosure. They ~re 
then instructed, numbered off and told to use the stool. closet 
corresponding to: their numbers. The men are ordered not to 
micturate into the pan, into which only falCes are to be passed. 
Each man is given a collecting tube with a metal spoon attached 
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6 Problems affecting Intestinal Protozoal Infections 

to the cork or some other receptacle and when he'has eased himself 
he takes a sample of the stool on the metal spoon and places it in 
the tube. During the proceedings it is necessary to have an 
orderly, who understands the work, Oll duty ,in the latrine to see 
that the men carry out the process properly and do not attempt to 
mix up the, samples either by accident or intentionally. The men 
carrying the tubes line up outside and the name of each is written 
on the tube while the serjeant obtains any information such as 
history of dysentery, previous foreign service and so on. Mean
whi"le a number of cleaners are occupied with the zinc pans and 
when they are properly cleaned and dried they are replaced and 

,another series of men instructed to repeat the procedm::e. In this 
manner in a yery short time it is possible to collect reliably fifty' or 
sixty specimens. It is not possible, ,of course, to collect a sample 
from every man paraded, for a certain number of men will be unable 
to oblige. , The" defaulters" can be again paraded with a fresh lot' 
of men the following niorning. This method of collection we have 
used regularly and it has yielded very good results. The men who 
were found to be carriers of E. histolytica were ordered into, 
hospital for treatment, and though this was done on the evidence 
of a single sample collected in the manner described above in no 
case did an error arise in the matter of bringing the wrong man 
in~o hospital. . 

, W ehave described the method in some detail, because, whim it 
was at first suggested that we should collect samples from healthy 
men it was thought that the difficulties to be overcome would be 
insurmountable. Furthermore, the method could be employed for 
the collection o£samples for many other purposes, as, for instance, 
examinations for typhoid carriers. 
, In all ,the examinations of men in camp we have examined only 
single samples from each man. We recognize tbat in so doing a 

'number of cases of infection are missed, for the protozoal infections 
of ttle human intestine are very irregular as 'judged by the appear
ance of the protozoa in the stool. 

The Value ofa Single examination ~n determining Infections. ' 

If one looks through the protocols of the, cases of E. histolytica 
infection at the end of this report it will at once be seen that 
many protozoal infections which' were not apparent at the first 
examination of a patient's stool appeared later on, This was 
true of all the protozoa found in the intestine. On several 
occasions cases which have been treated for a lamblia or other 
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. q. M. Wenyon and F.' W. O'Oonnor 7 

infection have, during the control, suddenly given evidence of 
an infection of E. histolytica. Such observations prov~ to us 
clearly that.asingle.examiIlatiQn of any <individual may give .an 
erroneous view of. the iinfection. In order to arrive at some idea of 
the error we undertook the 'examination of a group of healthy men. 
The pei'manent Royal AimyMedical Corps staff of the Mustapha 
Training Depot were chosen for this purpose. A series of ninety
two men were examined for a number of days. It was intended 
origin~lly to examine them all every day, but owing to the changes 
in the staff and i.he movements of troops this was impossible. 
However, some of ·themen were 6xamined twelve tirnes,.others 
eleven, others ten, and so on durIng the twelve days, and the resuits 
have been arranged in Table I, in the order of the' number' of 
examinations. In the first column have been placed the complete 
findings resulting from all tl;le examinations and ·in the twelve 
columns following the result of the daily examinations~ Thus case 
Thomas was found to have E.' coli cysts (Kc.c.), E. histolytica 
cysts (E.h.c.), free amffibffi (E.f.), lamblia cysts (L.c.), E. nana cysts 
(Kn.c;); and E. nana free (E.n.f.). On the first 'examination, 
however, were found only E. coli cysts, lamblia cysts and E. nanrt 
cysts, and it was not till the sixth examination that E. histelytica 
cysts appeared. It will be noted that the 'majority of cases 
examined yielded results of this kind. Thus looking at the 
E.histolytica infections alone it will be seen that this parasite 
was. found in twelve of the ninety-two cases, but that in only four 

. of these was it found at the first examination. If we are to' accept 
this finding it would mean that all the .figures resulting from a 
single examination would have. to be multiplied by three in 
Ol;der to arrive at a correct result. Whether this is too high an 
estimate future investigations will show, but" it seems to us that the 
findings of a single examination are far below what they really 
should he and that to triple the figures would give a result much 
more nearly accurate. The findings amongst the various groups 
to be described now are all based on the single examination with 
the possible exception of a very small number of the hospital cases 
which have belen examined two, three, or even more times. It will' 
be realized that the figures, though they may appear high,arevery 
much lower than they would have been if the examinations had 
been repeated. 

One important point requires mentioning~nd that is the 
possibility of the· errors ofa single examination being less when 
the organism is the actual cause of disease. For instance,when 
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TABLE L-A SERIES OF CASES TO ILLUSTRATE . THE ERROR INVOLVED IN ASINGLlIl EXAMINATION-INFECTIONS WHICH ARE NOT 
APPARlIlNT AT THE FIRST EXAMINATION APPEAR LATER. THE COMPLETE FINDING APPEARS IN COLUMN A, THE DAILY FINDINGS IN 
COLUMNS 1. TO 12. 

___ . _~ __ 1 __ 2 ___ 3 __ 4 __ 5 __ 6_'_7_1_8_1~~4_1_10_1_1_1 _._1~_ 
Pavis . . . . ~:tc. = :; = :; ~ + t + = 1- ~ = :; 1 = = 
Howard ;. .. Kc.c. + I.. / + + _ _ - I' - - +'+ + I' + -

E. f. - . . - - + - + - - - - + 
Beaumont . . E.c.c. - + + - + + + + - . . I - + + + I,' - + -

Bamford .. 
Thomas 

Reenie 
Licrave 

Well wood ,. 
Hewlett .. 

Price 
Ferrie 

Bailey. 

Baker 

Fursk 

Kf. - - .- - - - .. + + - - -
'. Te.t. c. - 1 - + + - I - - • • I - - - - -

Tet. f.' - I - + + - .1' - - .. - - - - -

.. E.D.C. - - - - - - - .. - + - + 
; . E. c.c. + + + + + + - + -+- - - ,I - + - .. + 

E.h.c. - - - - - ++ - + + + .. -
E.f. - - - + - + + - - - .. -
L.c. ++! + + - + + + ++ + + .. + 
E.n.c. +++ I - + + ++ ++ - I ++ + 1+++ .. .+++ 

-, Kn.f. - + + + - + - - - - - - .. -
i 

.. - +'+' 11 - +- +- - - -! - - +-+ +- -

. . E.c.c. - - - - - - -
Kf. - - I - -'- ++ - + - I - - + -
Kc.c. + + -+- + ;. + + + + .. + .. + + + 
Kc.c. 
Kf. 
Kn.c. 
Trich. 
Tet.c. 
Tet.f. 
'El.c.c. 

.E.f. 
Kc.c. 
.E.f. 
E.n.c. 
E.f. 
E.D.C. 
Kn.f. 
Tet.c. 
Tet.f. 

+ 

·1 
,+++1 

1- •• 

++ 

+++ 
+++ 

++1-

+ 

+++ 

+ 

+ 
+ -

+++1+++ 

+ 

+ 

+++ 
+ 

+ 

+ 

+++ 

+ 
-+-

+++ 

+ 
+ 

++ 

+ 

+ 

+ 
++ 

+ 
+ 

+++ 

+ 

+ 

+ 

+ 

+ 
+ 
+ 

+ 

+ 

+++ 
.. " 

+ 

+++ 

+ 
-+-+ 

++ 
+++ 

+ 
+ 

+ 

++ 

+ 

+++ 
+++ 
+++ 

+++ 

+ 

++ 

++ 
+.f-+ 
+++ 
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Hare L.c. +++ +++ +++ +++ ++ + + 
E.n.c. + + + 
E.n.f. + + 

Jones Kc.c. ++ ++ + 
K£. + 
E.n.c. +++ ++ 
E.n.f. + + 

McLaggan 
Green Kc.c. + + + + + + + 

E.n.f. +++ 
E.n.c. ++ + ++ + ++ + + + +++ 

Bartholomew E.c.c. + +-+ ++ + 
,E.f. ++ ++ ++ +++ 

Oooke 
Downs . E.c.c. + ++ ++ + + + 

E.h.c. ++ +++ +++ +++ ++ 
E.f. ++ +++ + 

Jenkins E.n:c. +++ + ++ ' ++ '+ + + ++ + 
E.n:f. ++ 

Ball E.h.c .. ++ ++ + + + 
Kf. + 

Ba!lance E.c.c. + + + +. 
E.n.c. ++ 

Oherldine .. E.c.c. +++ + + + + + + + 
Kf. + .'. 
E.n.f. ++ 
Tet.c. ++ +++ +++ 
Tet.£. +++ 

Jackson Kc.c. + + + 
E.h.c. + 

Reader E.c.c. + + .+ + 
E.f. + + + + 

Briggs' 
Miller ' E.h.c. + + + ++ ++ ++ ++ 
Oarsom ., E.c.c. + + + + + + ++ 

:.- E.f. ++ + + 
Watson, O. K£. + 

, Wa:tson, A. Kn.c. + + + ++ + + 
E.n.f. +" 

I Hewitt ' 
Oable I 

I 

-
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'l'ABLE I;....:.-Coittiiiueil. 

- A 1 2 3 ' 4 5 
6 I 7, I 8 

9 I 10 I' 11 12' 

-------- --------- ---- " _____ 0 ____ 

-' ---, -] -- -;---, ----, 

R.B.C. I R.B.C. 
Hollow E.f. +++ + + +++ I ++ +++ +++ 

Trich. + + ++ I 

Allen E.c.c. + + ++ 
Kf. + + 

Parry E.c.c. + 
E.f. ++ + + 
TeU. +++ +++ 

Clarke E.c.c. +++ ++ + ++ + 
E.f. + ++ +++ + + +++ 

Williams .. 
Draper 
Kewley Kc.c. + + + ++ + 

Kh.c. ++ 
E.f: ++ + + + 
L.c. ++ 

Bass 
Bennett 
Mullen Kc.c. + + + + 

Kf. , 
Kn.c. ++ '+ + +++ + I' 
E.n.L + +++ 

Bond E.c.c. +++ ++ + 
E.£. + 
L.c. +++ ++ +++ +++ +++ 
E.n.c. +++ + 
E.n.f. 

Sheather E.c.c. ++ ++ + + + 
Haddack E.c:c. + 

L.c. + +++ +++ +++ +++ +++ 
Kn.c. ++ ++ ++ ++ 
E.n.f. ++ ++ 

McDonald E.c.c. + 
Kf. + 
E.n c. ++ 

Robertson .. E.c.c. + + + 
Carr E.h.c. +++ +++ + +++ +++ +++ 

KL ++, + +++ ++ 
E.n.c. ., ++ - + +++ +++ 
_E.n.f. 
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E.c.c. 
Kh.c. 
E.f. .;;::;; 
E.n.c. 
Kn.f. 
.L.c. ' 

" 

ABBREVIATIONS:, 

E. coli cysts. 
E. histolytica cysts. 
Unencysted entamcebre (either E. coli or E. histolytica). 
E. nana cysts. 
E. nana free. 
Lamblia cysts., 

L.f. Lanibliafnie. 
Tet.c. Tetramitus cysts. 
Tet.f. Tetramitus free. 
Trich. Trichomonas. 
R.B.C. in E.f. line = entamceba 

corpuscles. 
with included red blood 

, . 
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12, Problems affecting Intestinal Protozoal1nfectibns 

lamblia is the cause of I diarrhrea with mucus, it is present in 
enormous numbers and there is no chance of missing it on first 
examinations. It is only when it is not/produciIlg symptoms that 
it is likely to be overlooked. ' Similarly, if E. histolytica is giving 
trouble, the probability is that the amrebffi or its cysts will be found 
at once. These errors therefore in the single examinations do not 
appear, or· appear to a much smaller e~tent in those cases where 

. the organism looked· for is the actual cause of tr~:)Uble. The error 
is the greatest in the search for carriers, and it is a consolation to 
know that if any infection is missed it is unlikely to have been the 
cause of trouble to the individual himself at the particular time, 
though it must never be forgotten that the E. histolytica carrier is 
the constant source of infection for others. 

It should be mentioned that the records in Table I are based 
on thorough and careful' ex,:aminations: For example, the time 
spent on the daily examination of anyone case was not less than 
ten minutes and in most installCes at least two or three films· were 
subjected to a close scrutiny. 

Examination of Various G1'OUpS of lYlen Jor Protozoal 11IJectio1ts. 

(a) Healthy Troops.-An examination of a large number (1,979) 
of healthy men on full duty Was undertaken with the object of dis
covering the percentage of carriers of various protozoa, especially of, 
E. histolytica. The samples for examinatlOn were collected in the 
manner described above. The following groups were examined :-, 

Metras camp, 1,013 men. ' 
Mustapha Convalescent Depot, permanent staff, 312 men. 
Cooks of Sidi Bishr camp, 279 men. 
Cooks of Mustapha Convalescent Depot, 119 men. 
Cooks cif camps at Mf1,zareta, Metras, Docka, Mex and Gabarri, 

191men. 
Royal Army ,Medical Corps staff of Orwa-el-Waska section, , 

19th General Hospital, 65 men. , 
In the first table (Table II) the E. histolytica fiD;dings alone are 

set forth. The men in each group' are divided into three classes 
according as to whether they had served in Gallipoli and Egypt, 
Salonica and Egypt, or in Egypt alone. The cases exap1ined are 
arranged in 'two columns representing a previous history of 
dysentery or not. Each man was carefully questioned as to 
whether he had had dysentery, and though it is impossible to verify 
the men's statements or to draw a distinction between past bacillary 

! ' 
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O.M., Wenyon and l? W. O'OonnoT 13 

or amdibic "infections, still it is possible to obtain sOlIle idea as to , 
the influence a previous dysentery has on the incidence of carriers 
of E. histolytica., It ,will be seen, at any rate, that, by far the 
greater number of carriers, gave no history of dysentery wha.tever., 
'Of the . healthy men who had served in both Gallipoli ann 
Egypt there were examined 246 who gave a history of previous 

. dysentery and '1,137 who gav'e no such history., Amongst the 
former there were found to be 16 carriers of E. histolytica, giving a 
percentage of 6'5, while amongst the latter there were 52 carriers 
giving a percentage of 4'5. Of the men who had served in Egypt 
alone only 20 gave a history of previous dysentery and amongst 
them no carriers were found, but of 568 who' gave no history of 
dysentery 26 were carriers yielding a percentage of 4'5, a result 
which is identical with that obtained from ~he similar group of 
men who had served both on the Peninsula and in Egypt. This, 
fact would seem to indicate that the incidence, of infection was not 
greater on the Peninsula than in Egypt. The 'men, however, who 
gave a history of dysentery yielded a higher percentage of carriers 
than those who had n,o such history. . ' . 

) 

TABLE n.-HEALTHY MEN EXAMINED IN ALEXANDRIA FOR OARRIERS OF E., his
tolytica ARRANGED WITH REFERENCE TO "PREVIOUS HISTORY OF DYSENTERY, 
STATION AND SERVICE. 

Where stationed I P. D. Per I 
cardeJ Per Total 

Camp Carriers cent N.P.D. cent per 
cent 

----------'--r---,---------
,Metras (1,010) .. Gallipoli and 164 4 2'4 846 37 4'3 4'0 

Egypt ' 
Permanent Staff, Gallipoli and 12 ' 0 0 47 8 17'0 13'5 

Mustapha (312) Egypt 
Egypt only. _ 5 0 0 248 10 4'0 3'9 

Sidi Bishr Oooks Gallipoli and I 51 8 15'7 103 12 11'6 13'(} 
(279) Egypt 

" 
Egypt.only .. : 4, 

I 
0 0 96 5 5'2 5'0 

Salonica and: 3 0 0 22 2 9'0 8'0· 
Egypt I 

}Iustapha Oooks Gallipoli and 9, 3 33'3 26 1 4'0 11'4 
. (119) Egypt I 

Egypt only. _ 0 0 0 84 6 7'1 7'1 
Mazareta, Metras, Gallipoli and I 11 0 0 72 4 5'5 4'S 

Docks, Mex and Egypt 

I Gabarri' Oooks Egypt only .. I 2 0 0 106 2 1'8 1'& 
(191) 

1l-1 I 13 R.A.M.O. Staff, 19th Gallipoli and I 9 1 0 0 4'5 
General Hospital Egypt 

I (65)" Egypt only •• I 9 0 0 34 
'1 

3 9'0 7'0 

P.D. = Previous dysentery. N.P.D. = No previous dysentery. 

. I 
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14:. Problems affeCting Intestinal Protozoal Infections 

The highest _ percentage for E. histolytica was found afuongst 
cooks employed at Mustapha Convalescent Depot and at Sidi Bishr 
camp. The coqks of Sidi Bishr camp showed It higher percentage 
of protoz~alinfections than any other group of healthy !Den 
examined. 

The total number of healthy men examined was 1,979 and the 
complete findings are shown in the last column of Table.IU. 
These may be taken as representative figures for tlie healthy troops 
ill Alexandria, as the men were taken in groups from very different 
areas. It must not be forgotten that the figures are based on ·the 
result of a single examination. 

TABLE IlL-THE VARIOUS PROTOZOAL INFECTIONS ~'OUND AMONGST A BERIES OF 
1,979 HEALTHY TROOPS EXAMINED IN ALEXANDRIA IN THE EARLY PART OF 1916. 

Permanent Cooks em. I . Cooks at i 
R.A.M_C_ Troops in R.A.M.C_ 

ployed at I M~~~~:~a, Cooks at ;otaff,19th Staff, Mlls. 
General Metras tapha Con. Mustapha, Docks,' Sidi Bishr Total 
Hospital Camp valescent Convalescent Gaharri and Camp , Calllp Camp . Mex Camps I .' 

-------------------------
Total examined 65 1,0.13 312 119 191 279 1,979 
E. histolytica .. 6'1 4'0. - 5-7 8-4 3'1 9'6 5-3 
E_ coli .. .. 17-0. 15-8 27'8 16-0 23-0 25-4' 20.'0 
Entamceb::e (un. 0 0'3 .1-9 5'0. 3'6 1-8 1'3 

diagnosed) 
I E. nana .. 0. 0 0. 1-6 '0 0.'7 0-5 

Lamblia .. 0 4-3, 5'4 6'0 7'8 4'6 4-8 
Trichomonas .. 0 0-49 1-6 .1-6 1'0 2'8 I-I 
'Tetramitus .. 0 0-39 ,0-6 5-0 2'6 2-1 

I 
1'1 

I_ cysts .. .. 4'3 2'0 3'5 2-5 2-0. 6'4 3-0. 

The other protozoal findings in -these various groups are set: 
forth in the second table (Table IlI)_ It will be seen that the'
infections in the various groups agree fairly closely. IAs was to be' 
expected, the commonest protozoon is E. coli. The second' is 
E: histolytica, while lamblia comes next. Tetramitus and tricho
monas occurred in equal frequency. Undiagnosed entamoobm 
(unassociated with cysts and not including red blood corpuscles) 
are placed .in a group apart; The iodine-cysts were fairiy, 
regularly encountered, as were the small amoobm which we haye 
called Entamceba nana. 

(b) Convalescents.-It was thought that some insight into, the 
various protozoal_ infections would be gained by examining c~n-, 
valescellts from various diseases in the Convalescent Depot at 
Mustapha. Accordingly, we examined 328 convalescents, with 
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O. M. Wenyon' and F. W. 0' Oonnor 

'the results set out in the second column of Table IX. It will be , 
seen that the percentages ,of infections did not differ to any extent, 
though they wer,e generally higher than those we found, amongst 
the healthy men, and, furthermore, they resembled very closely 
the findings made by one of us in London last year amongst, 
55!) cases' which had been invalided from Gallipoli' and the Eastern, . 
Mediterranean (Table IX). It will be seen that the London cases 
gave slightly higher percentages all round. Another notable feature 
is the absence"of any coccidial infections amongst the Egyptian
cases. Apart from the difference in the coccidium infections, the, 
variation in the two results ca~ be explained by the fact that many 
of the ,London cases were examined more than once, and infections 
not found on first examinations were encountered at subsequent 
o,nes. From what has been said, above regarding the fallacy 
attending the single examination, it is perhaps surprising that 

, the results agree as closely as they do. The Mustapha cases were, 
, only examined once. 

Of these convalescents 217 had served on the Peninsula, and of 
" this number 58 gave a history of p~evious' dysentery, )\'hile157 
had no such history. The percentage of E. histolytica carriers. 
amongst'the former was 12'0, whilst amongst the latter it was 7·S .. 
There were 111 convalescents who had not been on the Peninsula;, 
and they had all served in Egypt alone except 11 who had been 
at Salonica.. Only 8 gave a previous history of dysentery, and ,no, 
carriers were found amongst them, whilst the remaining 103' who 
had no 'history of dysentery yielded 4 carriers. These results are 
shown in Table IV below. 

TABLE IV.-THE CARR;ERS OF ,E. histolytica AMONGS'], A SERIES OF 328 CON
VALE'SCENTS IN MUSTAPHA CONVALESCENT DEPOT, ALEXANDRIA, ARRANGED WITH 
REFERENCE TO STATIONS AND PAST DYSENTERY. 

P. D.I CarHers Per ce~t I' ! T tal 
Where stationed N.P.D. Carriers Per cent I per

O 
cent, 

------------ ------
Gallipoli and Egypt .. 58 6 12'0 159 .11 7'0 7'8 
Egypt only, or Egypt and 8 0 0 103 4 4'0 4'0 

Salonica 

(c) Hospital C~ses.---:Those included un4er this heading are 
cases which were admitted to theOrwa-el-Waska section of the 
19th General Hosp!ital for dysentery, diarrhooa, and other intestinal, 
disorders., In pr~ctically all these cases the entire stool was 
.examined, and the character of the stool noted. The great, 
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16 ,Problems affecting Intestinal PTptozoal Injections 

, majority of those described as blood and mucus were from cases 
of bacillary dysentery, while only a few (6'1 per cent) were from 
cases of amoobic dysentery. In Table V given below the findings' 
in the 961 cases tabulated are arranged according as to whether the 
stool was formed, unformed, liquid, or blood and mucus. ~n th'e 
latter case it does not necessarily mean that the stool consisted of 
nothing but blood and mucus, but that blood and mucus was present. 
In the majority, however, as these were cases of bacillary dysentery, 
-blood and mucus was alone present, or formed the bulk of the stool 
in the manner characteristic of this: disease. The percentages in 
the four columns show clearly that protozoa were most common in 
the unformed or liquid stools. It is,perhaps, surprisibgthat the 
encysted forms of E. coli- and E. histolytica'were more often 
found in 'stools of this kind-than in the formed stool. As was to be 
expected," free forms of E. histolytica with included red blood 

: corpuscles were only found in the case of the blood and mucus 
'stools yet encysted; E. histolytica were found fairly frequently in 
this type of stool. (Ip an examination made subsequently to ~he 
tabuiating of these results, an activeentamooba with included red 
blood corpuscles was found in a stool which was unformed, and 
which contained no blood or mucus either macro- or microscopically. 
Similarly trichomonas was found on one or two occasions i!J. 

'bacillary dysentery stools consisting of nothing but blood and' 
mucus examined after the table was completed.) 

TABLE V.-THE RESULT OF THE EXAMINATION OF THE 961 HOSPITAL CASES 

ARRAN<'!.ED~ ACCORDING TO THE CHARACTER OF THE STOOL (IN PERCENTAGES). 

Formed I 'Unformeu I LiqUi~ I Bl~~~:;dl 'Total 

------------
Total cases 140 393 263 165 961 
E. histolytica cysts .. 3'0 ,S'3 1'1 0'6 2'2 
E.histolytica free (R.B.C.) •• 6'1 1'0 
E. coli cysts 6'2 14'0 12'0 3'0 10'4 
Entamreba (undiag~osed) 3'8 1'9 2'0 
E. nana 0'7 5'0 5-0 ' 0'6 3'0 
Lamblia 2'8 10'0 6'0 3'0 6'0 
Trichomonas S'6 5'7 3'0 
Tetramitus 3'6 3'0 3'0 2'8 
I-cysts .. 0'2 0·4 0'6 0'3 

'If we compare these results obtained from hospital cases mostly 
admitted for intestinal disorder with the findings in healthy men 
and in convalescents (see Table IX below), the most striking feature; 
is the low percentage of E. histolytica and E. coli infections, while 
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o. M. Wenyon and F. W. 0' OonnoT 17 

the flagellate infections are higher, especially in the .case of the 
unformed and !iquid stools. This. does not necessarily mean that 
the flagellates are the cause of theunformed or liquid stools, though I 

they may be in some cases. With trichomonas, and to a lesst3r 
extent with tetramitus, which has a recognizable encysted stage, 
there is a difficulty of recognition in the formed stooL It is almost 
certain that if the stools of the' healthy men, which are mostly 
formed when exami:g.ed, were rendered liquid by the administration 
of salines, then the percentage of recognized flagellate 'infections 
would be increased. This is borne out by the fact that in the case' 

',' of the E. histolytica carriers' which were b~ought into hospital for 
, treatment, flagellate infections were Ollly recognized in many cases 

after ·the patients had been treated with sali~es. An examination 
of the charts produced at the end of" this paper, and giving the 
histories of these E~histolytica carrier cases, will sho.w how 
frequently the flagellates appear as the stools become soft. All the 
cases refe.rred to, }t must be remembered, were carriers of· 
E. histolytica, which were' found during the course of routine 
examinations of healthy . men. . 

'As w,e have already remarked; the majority of the 165 cases 
showing blood and .mucus were undoubtedly cases of bacillary 
dysentery: Definiteamoobffi with, inbluded red blood corpuscles 

, were found in only 6·1 per cent of these cases. The remaining 
93·9 per cent of cases were probably of a bacillary nature making 
bacillary dysentery over sixteen times' more frequent than amoobic 
dysentery. This was quite in agreement with the experience of 

• other ;hospitals in Egypt during the period covered by this report. 
Bacilliuy' dysentery was everywhere much, more common than 
'amoobic dysentery, which was a comparatively rare disease in spite 
of the fact that such large numbers of carriers of E..' histolytica 
existed. . 

(d) British Prisoners in the Military Prison, Gabarri.-An 
. ~xamination was made of 168 prisoners in the military prison. 
The findings in this case are of interest, for it was noted that the 
rpaj'ority of the men were suffering from some intestinal disorder
the stools of as many as 138 of the 168 men being. abnormal in one 
way or another. A bacteriological examination made by Capt. 
Campbell, R.A.M.C., bacteriologist to the 19th General Hospital, 
of the stools. of :ten cases taken at random yielded definite 
dysentery bacilli (mannite fermenting) in three,and bacillus 
Morgan No. 1 in four. The protozoological findings which are 
shown' below did not afford any explanation of the condition of 

2 

by copyright.
 on M

ay 22, 2023 by guest. P
rotected

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-28-01-01 on 1 January 1917. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


18 Problems affecting Intestinal.'Protozoal Infections 

the men. Many of the men were passing dysenteric stools, others 
had chronic diarrhooa, and others were passing abnor~ally loose 
motions. 

The proto~oa found ,are distributed very much' as they are 
amongst the cases examined in hospital. (Column 5, Table IX, 
below). The,E. histolytica infections are lower, but the figure 
1·.8 should most certainl.y be increased at the expense of the 17·2 
for the undiagnosed amoobre. It is noteworthy that the, flagellate 

, irifections amongst these men are almost identical with those found 
amongst the hospital patients. "The E.na,na infections were higher 
than in any other group exa;mined.> The percentage of cases 
infected with blastocystis is high C 41·0), but it was only in this 
group that a special ,note of the occurrence of this organism was 
made. 

Though the men in Gab;rri Prison were supposed to be healthy 
men, the condition of their stools showed them to be otherwise, with 
the result that they 'were more in line with the, cases a,dmitted to 
hospital for dysentery, diarrhooa, or other intestinal trouble. 

Amongst these men again, as with the hospital cases, the general 
looseness of the stools explains the higher percentage of flagellate 
infections. 

It is, perhaps, worthy, of note that a very large proportion of the 
prisoners showed in the stool a large spore-bearing bacillus. This 
was found in at least 30 per c~nt of the cases examined, and was 
frequently present in such numbe~s that the microscopic field was 
covered with the bright refractile spores. Tlie bacillus was isolated, 
and Capt.'CampbeU, R.A.M.C., identified it as Bacillus rnega.:. 
ther'ium. It was often present in large numbers in stools containing 
mucus; the mucus'itself appearing to be a very favourable medium 
for its growt.h. Whenamoobre were present, the spores of the 
bacillus, were frequently ingested by them. 

Ce), Healthy Natives.-It was evident as a result of examinations \ 
made by one of us in England during the,latter part of 1915, and 
by both of us inEgypt, that the British·troops in the Mediterranean 
war area were becoming heavily infected with various intestinal 
protozoa. We have shown that this infection is probably largely 
due to the flies which readily take up these protozoa from human , 
excrement and deposit them upon articles of food. It is evident 
that for such an infection to be possible a reservoir must exist, and 
the native seel1).ed the most probable source of this infection. 

In order to test this theory it is, necessary to examine ,the' 
natives of Egypt, and we were able to do this owing to the kindness 
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O. M. Wenyon and F;! W. O'Oonnor' 19 

of Dr. Kirton, who gave us permission, to examine a number of 
prisoners in Hadra Prison, Alexandria. We examined in all 524 
prisoners, with the results set out in the table below (column 6, 
Table IX). As the helminthic infections' were so common in these 
men we 'have th_ought it worth while to include them also (Table VI). 
, . It will be noted that the E. coli and E. histolytica infections are 

high while the flagellate infections are low. The I-cyst infections 
are also high. As the results are all based on a single examination 
it is evid'ent that the actual infections are really considerably higher 
than our figures indicate. Nevertheless, the percentages are high 
enough' to justify the conclusion to be drawn. As many as 
13'5 per cent 'of the men were infected with E. histolytica and 
48'6 per cent with E. coli. The I-cyst inf~ctions were even a little 
higher than the E. histolytica. It is evident, therefore, that the: 
number of healthy natives infected with E. histolytica, E. coli and 
I-cysts, is sufficient to account for the spread of these infections ,to 
British troops in and around Alexandria, especially wh\en we 
remember the part pla)Yed by flies ill'the transportation of these 
protozoa and the manner in which the natives deposit their fmces 
broadcast over the land. , " 

We examined a certain though s~all number' of actual human 
fmcal deposits collected from corners a:pd open spaces in Alexandria 
and found, as was to be expected, that the percentages of infections 
were not lower than those obtained amongst the prisoners in 
Hadra Prison. It is evident, therefore, that the native carrier is 
the source of ,infection' for E.histolytica and ot,her intestinal, 
protozoa. The scarcity of flagellates amongst these natives has 
already been mentioned, and it may be that in" the case of th.e 
flagellates some other reservoir exists, possibly some animal asso
ciated with man. It is noteworthy that we have found both 
trichomonas and lamblia in cats in Alexandria, while these flagel
lates are known to occur in rats and mice. So far no proof bas 
been obtained as to the identity of these with the parasites of the 
human intestine. 

To return to the prisoners of Hadra Prison, it is interesting that 
very few indeed of these men had any sign of intestinal disorder. 
They had a uniform ,diet, and this had the effect of producing a 
curious uniforinity and monotony in the character of the stool. In 
the case of only three/of the men could the stool be described as 
abnormal, and in ,one of.these, a soft unformed stool, tetramitus was 
found . 

.A classification of the prisoners .examined was made according 

\ 
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20 Problems affecting Intestinal RrotozoaZ Injections 

to the length of time they had been in prison. It was found that' 
the infections amongst those who had been in jail one week only or 
under this time were not lower than amongst those who had served 
longer periods. It was evident that the infections could not be the 
result of life in jail-in other words, ·that the infections were not 
jail infections. This is borne out also by the result of our examina
tion of f!Bcal deposits taken at random about the town 'Yhich has 
been referred to above. 

TABLE VI.-HELMINTHIC INFECTIONS AMONGST 524 HEALTHY NATIVE PRISONERS IN 
THE HADItA PRISON, ALEXANDRIA. 

_____ ' _ ~_o. _I Per :_t _____ . _____ ~::_J Per rent 

Trichocephalus 68 12-9 Tamia saginata .21 4'0 
Ascaris' 265 50'4 Tamia soli711n 3 0'57' 
Ankylostoma.. 55 10'5 Bilharzia •. 19 3'6 
Oxyuris 5 0'98 H. heterophyes 2 0'38 

, 

(f) Native Cooks.-In addition to the examination of, native 
prisoners in Hadra Prison, we examined a series of eighty-seven 
native cooks who' were employed in an army bakery, and the Hotel 
Metropole, which w,as used a~ a restaurant by soldiers employed in 
Alexandria. The natives were of a better class than. the native 
prisoners in Hadl'a Prison, and their infections conform more to the 
type found amongst, the British troops. The amcebic infections 
were lower, and the flagellate, infections higher than among the 
prisoners. The results of this examination are shown in column 
seven of Table IX below. 

The helminthic infections were also lower than amongst .the 
native prisoners. 

TABLE VII.-HELMINTHIC INFECTIONS AMONGST EIGHTY-SEVEN NATIVE COOKS IN 
ALEXANDRIA. 

Ascaris 
Anky lostoma 
Trichocephalus .. 
Strongyloides .. 

No. 
3 
3 
3 
1 

Per cent 

(g) BJ:itishWest Indian Troops.-Only forty-eight of these. 
natives of British West India were examiued, and they were all 
employed as cooks at Mex Camp, where the British \Vest Indian 
troops were stationed. '1'he protozoal infections give figures which 
are considerably' lower than those of the natives of Alexandria 

by copyright.
 on M

ay 22, 2023 by guest. P
rotected

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-28-01-01 on 1 January 1917. D
ow

nloaded from
 

http://militaryhealth.bmj.com/


O. M. Wenyon and 'F. W. Q\Oonnor 21 

examined in the Hadra Prison, and resemble more the results we 
'obtained with the British troops (Column 7, Table IX below); The, 
helminthic_ infections were, however,' higb, and we have added Ollr 
findings in this direction. ' These results ~re shown in th~ .following 
table :-'-

TABLE VIII.-HELMINTHIC INFECTIONS AMONGST FORTY-EIGHT BRITISH WEST 
, , INDIAN SOLDIERS IN ALEXANDRIA. 

Trichocephalus 
Ascaris 
Bilharzia (se. h.) 
Ankylostoma .• 
Strongyloides .. 

No. 
15 
12 

1 
8 
1 

, Per cent 

31-2 
25-0 

2-0 
16-0 
2'0 

TABLE IX (COMPOSITE TABLE).-PROTOZOA FOUND AMONGST CONVALESCE~T AND 
HEALTHY TROOPS IN ALEXANDRIA AND LONDON AND NATIVES IN ALEXANDRIA. 
(PERCENTAGlll OF INFECTIONS). ' 

I Con- Con- ' _I Hadra British 
Healthy valescents valescents Hospital Ga~!1rrl Prison. Native West 
troops Alexan- London cases PrIson ~atives cooks Indian 

di'ia I cooks 
I ------------------

I 

------- ---
Total examined .. 1,979 328 556 961 168 .1 524 87 48 
.E. histolytica .. 5'3 - 6'4 10'8 3'2 1-8 13'7 11'5 4'1 
E. coli .'. .. 20-0 31'7 39-0 10'4 12'6 148'6 20-7 ' 18-7 
Lamblia .. .. 4'8 I 5'4 16'0 6'0 6'0 ! 0'57 7-0 4'1 
Trichomonas .. 1'1 I 0'67 1'6 3-0 2'4 )g,19 I-I 0 
Tetramitus' .. .. 1'1 I 0'9 0-7 2'8 3'2 1'1 0 
Ooccidium isospora •• 0 ! 0 2-7 

I 
0 0 

I g 0 0 
Coccidinm eimeria .. 0 0 0'2 0 0 0 0 
Entamoibre (undiag- 1'3 1'8 0 2-0 17'2 I 057 1'1 O. 

nosed) , 
Iodine cysts .. ' .. 3'0 2-0 5'2 0'3 '0 . 14'8 7'0, 4'1 
E. nana .. 0 0 1-0 3-0 12'0 I 0 0 0 I , 

In the case of the London convalescents who were examined- in 
London by one of· us (C. M. W.) during the latter part of 1915,. the 
small amooba now entered as E. nana was in the original report 
entered as Amceba limax. As win be explained below this diagnosis 
was most probably erroneous. Coccidium (isospora) was found 
once, and the flagellates Tricercomonas intestiJLalis and Waskia 
intestinalis several times in Alexandria, but _as they were not found 
at the first examination of the cases, they are not included in the 
table, 

General !lemarks on t7~eProtozoal Infections. 

The results of the examinations of the various groups described 
abov.e are set out in; tabular form in Table IX. 

(I) Entamceba coli.-It will be seen at once thatE. coli is by 
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22 Problems affecting Intestinal ProtozoaZ InjeCtions 

far the commonest protozoon of' the human intestine in Egypt 
as in all other countries when~' it has been sought. Amongst the 
British troops it was found most commonly in the ,case of the 
convalescents, 31'7 per cent of those examined showing this 
parasite.· The convalescents from the Eastern Mediterranean 
examined in London during the latter half of the year 1915 . 
showed at similar high percentage of E. coli infections. It is 
difficult to explain why the convalescents (mostly from dysentery 
or other intestinal disorders) should show a higher percentage than 
healthy men· ofa non-pathogenic amooba like E. coli. It is possible 
that a damaged intestine is more liable to become infected w'ith 
this protozoon, though why this should be so it is difficult to 
imagine . 

. The high percentage of E. coli infections amongst the natives 
of Alexandria has already been referred to above. It is interesting 
to note that the forty-eight British West Indians examined show a 
lower percentage of "infections than any other group of healthy men 
examined, The low figure in the hospital cases and the men in 
Gabarri Prison, who were mostly suffering from some !intestinal. 
disorder, is to be explained by the soft or liquid character of the 
stool, as has been noted above. If a series of diarrhceic cases are, 
examined it can be stated as a rule that the figures for the amoobm 
will be below the average for healthy men, while those for. the 
flagellates will be above. 

(2) E,ntamaJba nana.-The small amooba which we have .. called 
E. nanawas found to be a common parasite in Egypt. It was 
some time before we were able'to identify the cyst of this amooba, 
for ·in the first two or. three months we were accustomed to regard 
it as of a vegetable nature. It ,was for this reason that tue amooba 
was not notediri any of the natives in Hadra Prison in the 197 
healthy men, nor in the 328 convalescents. The amooba ,was cer
tainly present but was neglected by us when in the encysted state, 
or was regarded as a small form of E. coli or AmaJba limax when 
free. In the other groups examined subsequently it was const~ntly 
present, and attained its highest percentage.in the case of the men 
in Gabarri Prison. As will be explained below, the small amceba. 
ide[ltified as A. limax in the case of the London convalescents, was 
in all probability E. nana. 

(3) Ooccidium (Isospora).-Infectipn. with this coccidium was 
only met with once in the case of an E. histolyticl~ carrier who was 
being controlled in hospItal. The oocysts were first noted about a 
week after the beginning of the observation. It is remarkable that 

\ 
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fifteen cases of this infection were met with in London out of 
, , 

556 cases examined, while in Egypt only one was seen out' of a. 
much larger number bf examinations. It seems that coccidium 
infections were fairly common in Egypt during the latter part of 
1915 when they were being found in England, and this may be 
explained by the fact that ,the men in both places had then come 
recently from Gallipoli where the infection may have' been acquired. 
The scarcity during the first six months 0(1916 in Egypt may be 
due to the fact that the infection had in most cases died out. 
There may, however, be some sea.sonal incidence of the infection. 
As the figures in the tables are based on the single examination the 
one case· of coccidiosis does not appear, as it was only foung at a 
later examination. ' 

(4) Entammba h1'stolytica.-O~e of the main objects of the 
investigation we undertook in Alexandria was the determination of 

\ the 'percentage of carriers of E. hist6lytica amongst healthy troops. 
From what has already been stated and the figures shown in 
Table IX, it will be seen that there is a high percentage (5'3) of 
carriers amongst the healthy British troops in Egypt. '1'he figure 
would be higher if allowance were made for the error of the single 
examination on which the figure 5'3 is based., The carriers were 
no more numerous amongst men who had served in Gallipoli, as we 
have already shown above. This fact would seem to indicate that 
Gallipoli was not more heavily infected with E. histolytica than 
Egypt, which has been known to be an endemic~entre for amoobic 
dysentery for upwards of forty years. 

The convalescents examined in London and Alexandria showed 
a higher percentage of carriers than the healthy men, while the 
hospital cases, on account of their frequently liquid stools with their 
flushing properties, gave a much Jo:wer figure. It should be 
remarked here that many', of the hospital cases which gave a nega.,. 
tive result when .the stool was liquid gave a positive result later 
when the stools became formed. , As the figures are, those resulting 
from the single examination, the findings of subsequent examina-
tions were not included. ' 

The presence of such a large number of carriers amongst healthy 
, men was not suspected, and came as j a somewhat startling revela

tion. The percentage was highest amongst tpe British troops in 
the case of cooks, employed at Mustapha and Bidi Bishr camps. 
It is difficult to explain whyphis should be so unless the flies which 
swarm about the cook-houses are sufficient to account for it. The 
origin of all these infections is undoubtedly the native, as shown by 
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'24 Problems ,affecting Intestinal p.rotozoal Infections 

the high figure obtained in the case of the prisoners in Hadra 
Prison. ' 

The carrier problem of, E. histolytica raises many important 
questions whicq will be dealt with below. ' 

,(a) The Possibility of examining Healthy Troops, with a 
View to the Isolation of Cal'1'iers. 

Provided there were means at our disposal for the separation of 
all carriers, and that the examination did not involve any great 
delay, it would undoubtedly b~ advisable to separate and treat with 
emetin all carriers 'of E; histolytica. , At the present time, however, 
such f1 course is absolutely out of the question, for we not only have 
no means for undertaking examinations on such· a scale-examina
tions which are often difficult even for a practised observer-but it 
would be quite unjustifiable to detain such a large number of 
healthy men for the time required for examination and treatment, 
Even supposing that all the carriers amongst the troops were 
separated and treated in a country like Egypt, we are no better off", 
for the source of' infection is always present in the shape of the 
native and the fly, with their insanitary habits. In the Alexandria 
district the course was adopted of examining all the cooks employed. 
This involved a great amount of laborious work which was 
admittedly incomplete, as only a single examination was made. 
'Still, this was a distinct advantage, as all the carriers which were, 
thus identified were separated, and most of them were euredby 
emetin treatment.' There was nothing, however, to prevent the 
men re-infecting themselves, and in order permanently to keep 
down the number of carriers amongst any group oimen, it would 
be necessary to examine them regularly at stated intervals. It 
seems, therefore, that in'a country like Egypt very little can be done 
in the way of isolating carriers of 'E. histolytica from amongst 
healthy troops, and one could not possibly advise that it should be 
undertaken on a large scale in time of war. ' 

(b) The Dange1: of Amwbic Dysentery spreading w England. 

Another aspect of the question is the possibility of the spread 
of amoobic dysentery to countries in which the disease does not 
already exist, and it has been suggested that troops which are to be 
moved from an area where the disease is endemic should be 
examined and the carriers detained. Here again the amount of 
work which would be necessary to carry out such a project shows 
this to be quite impossible in time of war except' in the case of 
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small drafts. But in a country like England is, there any real 
danger that the disease will qe spread in this manner?, Cases of 

'amcebic dysentery contracted in England ar~ not unknown, though 
they are far from common. It seems very improbable' that the 
disease wi'll establish itself there, for though it is only recently that 
the c'arrier problem of amcebic dysentery has attracted attention, it ' 
must not be forgotten that ca~riers have been constantly entering' 
England before the present War, and that troops have often returned 
from countries in which the disease is endemic. The~e have 
undoubtedly, been large numbers of carriers amongst such men, 

" though np one has considered it worth while':to ex;amine them, froRl 
this point of view. There must have been inthe past every possi
bility that the disease would establish itself in' England if, the 
conditions favourable for the survival of cysts ,outside the body' 
and their transference to other individuals had existed. :r'hough 
isolated cases of illfectionhave occurred, the disease has been 
exceedingly rare. This failure of the disease to ,establish itself must 

'be the reRult of many factors, the' most important of which are 
undoubtedly the existen<:;e of a good sanitary system ftnd the ,com
parative absence of flies, while climatic conditions undoubtedly 
play a prominent part. In England, even in rural districts, where 
,the .sanitary arrangements are often far from perfect, the infected 
material is not spread broadcast over the land as it is in countries 
like Egypt; while ,flies, though very numerous in certain localities, 
arf~ never so universal as they are in warm countries; which are ,the 
natural homes of the disease. 

With the establishment of large camps in ruraL. districts of 
England, we may expect some temporary increase in the local cases 
of amcebic dys~ntery, but the disease is unlikeJJ: tp gaiq a per
manent footing i'nthe country, for the Hritish carrier will neveJ; in 
th~ long run aid the spread of 'the -disease as does the insanitary 
native of Egypt. 

, I, 

, (c) The Advisqbility of examining all Convalescents with a 
View to the Isolation of Carriers of E. histolytica! 

With such a high percentage of E. histolytica carriers amongst 
healthy men in Egypt, it is evident that at least the same per
centage o~ carriers: will be found amongst convalescents. This has 
actually been the qase amongst men who have been invalided not 
only for various, intestinal diseases, but for quite other conditions. 
'M~n convalescing' from many different diseases are constantly 
being invalidect from Egypt, Mesopotamia, and ,other areas iri which 

" 
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amcebic dysentery is endemic. The great majority of these men, 
when they reach England have recovered from their illnesses, and 
many of them are able to return to duty. Acertain number, how~ 
ever, 'are still ill. In the case of those men who have recovered, it 
would seem quite unnecessary to institute examinations with a view 
to isolating the carriers of E. histollltica. These men are in the 
position of the healthy troops who are still on full duty, and 
amongst, them the carriers are almost, if not quite, as numerous. 
If these men are clinically fit to return to duty, there does,not seem 
apy just reason for detaining them longer, for they will in no way 
increase the percentage of carriers amongst the healthy troops who 
have been removed from are~s, in. which amcebic dysentery is 
endemic. In our opinion there is at the .present time no· justification 
for detaining a man just beca~se he has been accidentally found to 
be a carrier of E. histolytica in the course of routine e?Camination, 
even though he was invalided for dysentery in the first place. ' 

With men however who are ill, whether their condition leads 
one to suspect that E. histolytica is or is. not the cause of. their 
illness, 'the question is a different one. Such cases' can be suitably , c . . 
treated with emetin if E. histolytica is present. In these cases 

. therEf would be no unnecessary detaining of healthy men. 
It seems to us therefore that in dealing with convalescents at 

the present time from the point of view of E. histolytica infections 
the test should be a clinical one. If the men are clinically fit they 
should be discharged to duty, whereas if they are not fit an 

I E.' histolytica infection should always be looked for and treated, 
for it may be the cause of trouble, and involves no unnecessary. 
detention of men who would be otherwise returning to duty, It 
is not ~f vital,importance at the present time that ;tll convalescents 
any more than all healthy troops should be examined for E. his
tolytica infections. 'The quick return to duty is far more important: 
Examination is only necessary in the case of men who are still ill 
and unable to return to duty. A man should be regarded as 
clinically fit if h~ shows no sign of the disease from which he 
suffered, is able to take full diet and undertake light duty and at 
the same time passes a normal stool, that is to say a stool which is 
macroscopically normal. It seems to us quite ur;mecessary and a 
waste of time to examine the healthy stools of such men with the 
object of detectingE. histolytica or other protozoal infections, for 
the finding of E. histolytica cysts in these men does not mean that 
they have had or are soon likely to .have amcebic dysentery any, 
more th~n the healt~y men who?av,e not been invalided. Further, 

I 
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although we fully recognize that the convalescent cyst carrier may 
be a source of danger to others, the same is true of the much larger 
number of healthy and unsuspected cyst 'carriers whonl it is of 
coprse quite impossible, to detect, far less examine. 

(d) The Length of Cont1"ol Necessar.y after Treatment., 

As there cannot be any question at the present time of elimin-
ating all the ,E. histolytica carriers from' amongst the troops it is 
unnecessary to control any healthy carders which have accidentally 
come to light, after the completion of:a;course of treatment. As 
will be shown in the section devoted to/the treatment of healthy 
carriers, it is possible to cure' the infection in practically, every 
instance by the combined subcutaneous and oral administration of 
emetin.' This refers only to the healthy caniers, the great m:ajority , 
of whom have no history of dysentery. When a history of 
dysentery ,has been obtained it is in most instances impossible to 
decide whether it was bacillary or amrebic There are however 
)lnhealthy carriers. These are' cases which suffer from chronic 
amrebic, dysentery. They have repeated ,attac,ks when blood and 
mucus appear in the stool along with acti ve amrebre, with included 
red blood corpuscles. Alternating with these' are periods when 
dysentery is not evident and the stools mayor may not be normal, 
though generally they are soft and mucoid. Microscopic examiria
tion at this time reveals the same condition (cysts and free amrebre) 
as in'the healthy carrier. 1'hese chronic amrebic dysenterics are most 
difficult to c,ure and, as will be shown below, the majority relapse 
sooner or later:' Such c'ases are quite ·incapable of going back to 

,duty and they have to be watched carefully for some weeks after 
any course of emetin treatment,' for the latter is very misleading 
in giving a 'sense of f!1lse security, as in nearlyjlVe~y case it brings 
about a tempm'aTY cure. " 

In dealing with convalescents from dysentery or other ,intestinal 
disorders in war time we would therefore suggest the following 
rules. 

(1) If the case has clinically recovered and is able to take full 
diet and perform light duty and passes a normal stool, it is /not 
necessary to submit the Istools to microscopic examination for the 
detection 'of E. histolytica or other' protozoa; Such' cases ,if 
examined would yield a: certain number of 1 E. histolytica carriers; 
but these would be hardly more numerous than the carriers amongst 
a group of healthy men who had not been invalided. These men 
can return to full duty. 
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(2) If the. case has not recovered,being still ill or passing 
abnormal stools, microscopic examination should be carried out and 
anyE. histolytica infection treated, as this may be the cause of the 
trouble.' 

(3) Supposing, however, it is decided to isolate and treat all 
the carriers amongst the dysentery convalescents, this is not 
to say that it is necessary to control the healthy carriers after 
treatment. In nearly ev~ry instance the treatment as explained 
below will lead to a permaI;lent cure, arid it is only a waste of time 
to detain for purposes of coiItrol men who were not suffering from 
their' infection even when it was present .. In the case of men who 
have suffered from repeated attacks of amoobic dysentery and are 
chronic amoobic dysenterics a careful control of at least one month 

. after treatment is complete is indicated. As will be shown below 
the treatment of, such cases is very unsatisfactory. 

(4) Flagellate Infections.-As regards the flagellate infections 
.the most noticeable feature is the fact that the highest percentages. 
found were amongst the hospital cases and the men in Gabarri 
Prison. As we have already explained, these two groups resembled 
one another as regards the characters of the stools. It might be 
urged that this is an argument in favour of the pathogenicity of 

. the flagellates, but it seems more probable that the flagellates have 
become evident because .the stools are liquid or soft.· Evidence 
in this direction is to be obtained from the E. histolytica- carrier 
cases which were taken into hospital for treatment and were 
examined every day. These men were to all intents and purposes 
healthy men passing normal stools. During the course of treat
meut, on account of the administration of salines or emetin, the 
stools became liquid or unformed, and with this change flagellate 
infections which had not been evident in the formed· stools often 
made their appearance. .It will be noted 'that in the tables the 
two flagellates, .TricercomQnas and Waskia, which are described 
below, do not appear. This is due -to the fact that though they 
were found in carriers of E. histolytica it was not at the first exam
inations when the stools were normal but only later in the 
observation when the stools had become soft. It seems quite clear 
that the percentage. of flagellate finds in a group of healthy men 

·.would be considerably increased if the stools were' first rendered 
liquid or soft by the administration of salinesfor a Mw days. 

The Question ofinvaliding for Flagellate Injections. 
At the present ·time, there are being admitted to the hospitals 

. III many of the war. areas cases of intestinal disorder which are 
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associated with flagellate infections of the intestine. Many of 
these cases are finding their way to England and others are being 
discovered there, and it becomes a matter of importance t.o decide 
whether such infections are to be regarded in the~selves as a, 

'. sufficient cause for the invalidirig of a man. Microscopic examina
tion of the stool for protozoal' i'nfections has never been undertaken 
before to the extent it has reached in the present War. Fonnerly 
this branch of examination was completely neglected and it is only 
during the last year or so that the subject has attained any 
illiportance. But very few, even of' those who have taken an 
interest in tropical diseases and'have been accustomed to. te~ch 
this branch of medicine,have ,had any previous knowledge of the 
subject apart from 'the fact that am 00 bffi produce aform of dysentery 
and that the flagellates may be' found in diarrhooic conditions. 
Since the commencement of the War, 'however, the interest in the 
intestinal protozoa of, man has extended very much, arid many 
microscopists have taken up the study of these protozo~ and are 
able nowtb differentiate between the various intestinal amoobre 
and flagellates of man . 

. We think there is a danger that undue importance will be 
attached to the m,ere preserice of protozoa in the intestine. It is 
an undoubted fact that from the point of view of efficiency the vast 
majority of men showing protozoal infections are quite normal and 

. capable of undertaking their regular duties. This is . true even of 
the majority of carriers oiE. histoiytica, a protozal organism which 
may lead to most serious consequences. . . . 

It seems to us that the mere fact that a man is found, in the 
course of routine examination, to be infected with lamblia, 
trichomonas or tetramitus, is no justification for certifying him as 
a carrier who must be isolated and treated: We recognize that. a, 

c'ertain small percentage of men showing these infections are ill, 
but quite apart from the possibility of the flagellates being the cause . 
or the only cause of the malady from which they suffer, these ~en, 
must be invalided on clinical grounds,and treatment may then be 
directed against their flagellate infections.if these are thought to be 
the cause of the trouble. The test therefore, in our opinion, of 
every case of flagellate infection must be a clinical one,and so soon 
as any man's symptoms clear up, even though the flagellates lamblia, 

;tl:ichomonas andtetramitus' are still present, or are known to have 
only temporarily disappeared from the stool, the man should be 
discharged to duty. Unless this rule is followed very soon, the 
hospitals and convalescent camps will become filled with men who 
are quite capable of performing their duties as good soldiers. 

.( 
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30 Problems- affecting Intestinal Protozoal Infections . 

It does not seem to be thoroughly realized ·that as there' is 
a.l)ormal bacterial. flora of the hU,man intestine so there may be a 
normal protozoal fauna.· Just as the majority of the intestinal 
bacteria never cause any trouble whatever, so most of the intestinal 
protozoa live in the gut without doing any harm and without 
. producing any symptoms.· If this fact was properly understood 
there would be less· risk of every protozoal· infection being regarded 
as a source of danger. 

"l 
The Dysentery of the Eastern Mediterranean in 1915. 

It is now uniyersally known that dysentery was the cause of 
invaliding of large numbers of our soldiers from the Peninsula in 
1915 and the impression gained ground that, at any rate during the 
first few months of tlle campaign, the dysentery was mostly of the 
amoobic. type. It will be admitted that the epidemic was quite 
unexpected, and at first arrangements for adequate diagnosis of the 
cases did not exist, so that. all the errors which will be discussed in 
this paper must inevitably have. crept in. In the majority of cases, 
those who had to do with the diagnosis had very little or no previous 
experience of the intestinal protozoa of· man, and were unconscious 
of . the difficulties to be encountered in distinguishing. between 
pa:thogenic and non-pathogenic entamoobre, or even between 
entamoobre and some of the large macrophages and other cells 
encountered in bacillary dysentery infections. It seems certain, 
therefore, that the prevalence of a'moobic dysentery must have been 
considerably exaggerated. 

That amoobic dysentery did actually occur is an undoubted fact~ 
for Captain Archibald, who had had cOJ?siderable previous experience 
of the disease, met with it fairly commonly in his laboratory at 
.Mudros. Further, many of the cases were clinically of the am~bic' 
rather than the bacillary type, as Captain Campbell who was 
working at Cape Hellas informs us. Evidence in another direction 
is obtained from the results of one of us (C. M. W.) who examined 
in London a larg() number of c.ases invalid.ed ·from the Peninsula 
in the latter .part· of .1915. Amongst these cases there was a per
centage of over ten of carriers of E. 'histoZytica and protozoal 
infections were generally high. These men had mostly come direct 
from Gallipoli, so that E. histolytica infections .must have been 
common on the Peninsula. 'Captains Archibald and Hadfield, 
working at Mudros, East, state (JOl:JRNAL OF .THE ROYAL ARMY 
MEDICAL CORPS, June, 1916) that of 518 dysenteric stools examined 

I. 
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362, or seventy per cent,' were due to amcebic infections. The 
authors in explaining their method of diagnosis state,thatentamcebre 
containing. phagocyted erythrocytes were regarded as pathogenic, 
a view with which we entirely agree, but they do not assert that. 

, all their cases were diagnosed on this basis, nor do they tell us in 
what proportion of their cases the non-pathogenic E. coli was 
found. Furthermore they state that the evidence was obtained 

· by the direct examination of the amcebre or their cysts. . Now it 
• would be interesting to know what was the number of cases 
diagnosed by the _ occurrence of cysts in the stool. As will' be 
explained below, the presence of the cysts of E. histolytica in the 
stool, though it proves. Infection with this amceba,. does' not 
necessarily mean that the case is or has been one of actual amcebic 
dysentery. Other forms of dysentery occur in cases which are 
carriers 6f E.histolytica, and in such there is produced a dysenteric 
stool in which cysts of E. histolytica may be found. The section 
of the above report by Captain Campbellon the work ~one at Cape 
Hellas sho'ws that sixty-five per cent of the stools with blood and . 
mucus contairied' amcebre, but he says definitely that phagocytosis 
of red blood corpuscles was noted at times. It is evident therefore 
that in many cases the amcebrefound by him must have been E. coli, 
which, judging by the results obtained .in London, were more than 
three tirpes as cqmrhon as E. histolytica in men on the Peninsula. 

In other laboratories in the Eastern Mediterranean, cases of 
amcebic dysentery were met with, but none of these with whom we 
have discussed the" subject are willing to admit that amcebic 
dysentery was present to the extent that has been made ont: 

· Captain Campbell tells us that the conditions- were not necessarily 
the same all over the Gallipoli war area. He suggested that foci 
of amcebic infection might exist and that in this manner discordant 
results would be obtain,ed. 

The results obtained by Ledingham, Penfold and Woodcock, at 
King George's Hospital in London (British Medical Journal, 
November 13, 1915), throw some light on this question. Cases 
returning from Galiipoli were examined both bacteriologically and 
protozoologically. In one series representing cases'which had 

,left the Peninsula, in June, July and August, dysenteric .stools 
occurred in ,fifteen' cases and dysentery bacilli (chiefly Shiga) were 
recovered from aU'o! these, while E. histolyticaoccurred in none. 
'this result is difficult to explain if it· is assunlCd that amcebic' 
dysent'ery was n;tore I prevalent than bacillary during the first 
months of the campaign~ In a.later series of cases these observers 
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found by the agglutination test that 47'5 per cent gave evidence of 
past bacillary dysentery~ while none were amoobic. Evenallowing 
for a possible' reduction ',of amoobic infection by emetin, it would 
seem that bacillary dysentery was IDore common on the Peninsula 
during the \leady months of 1915 than has been supposed. , 
, The general, character of the outbreak on, the Peninsula in its 

'epidemic form is so contrary to what we know of amoobic dysentery 
that one' hesitates to ascribe the bulk of the dysentery to the_ 
E.histolytica. It seems more probable that many factors were 
at work; ,some of them not yet identified. We feel therefore that 

',there is a tendency to over-estimate the amount of an:loobic dysentery 
on the Peninsula during the summer months of 1915, ,though we 
recognize that this disease undoubtedly was,an important factor in 
the invaliding of. our troops from this section of the Mediterranean 
area. 

Summat·y of Matter discussed in Part 1. 

(1) The collection of samples of stools from healthy men in ' 
, camps for purposes of bacteriological and protozoological examina-
, tion can be successfully carried out, provided a definite system 
is established. Such a method, which yielded all that was required, 
is described in the text. ' 

(2) The examination of a single sample from any individual for 
intestinal protozoa gives a result which is far frorrireliable. In a 
series of cases' examined with a view to the discovery of the error, 
the number of E. histolytica infections resulting from repeated 
examinations were three times as' great as the result obtained at 
the fitstexaminatioil. If, however, the protozoal organism is the 
actual cause of any intestinal trouble at the time of examination it 
is usually present in large numbers andisrarely missed on the first 
examination. 

'(3) Amongst 1,979 healthy men in camps 106 were found to be , 
carriers of E. histolytica, giving a percentage of 5'3. 'Of these, 
1,383 had served'on the Peninsula as well as in Egypt, and of them 
246 gave a history of previous dysentery, giving a percentage of 
carriers of 6'5, while 1,137 gave no such a history and there was 
only a percentage of carriers of 4'5. Of 568 men who had served 
only in Egypt, and who gave no history of previous dysentery the 
Eer,centage of carriers was the same, namely, 4'5. 

(4) Amongst 'the 1,979 healthy British troops examined in 
Alexandria, the percentage of protozoal infections generally was 
lower than amongst convalescents from dysentery and other 
intestinal troubles examined in Alexandria and London. 

\ . 
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(5) The commonest protozoan found in healthy British troops 
in Egypt was E. coli (20 per cent), E. histolytica came next (5'3 
per cent), and then Lamblia intestinaUs (4'8 per cent). Tricho
monas ~n~estinalis and Tetramitus mesnili were found with equal 
frequency (1'1 per cent). E. nana, a new entamooba, was fairly 
common (0'5 per cent), while iodine cysts occurred frequently 
(3'0). These figures are all subject to the error involved in the 
single examination method. 

(6) An examination of 328 convalescents from various diseases 
(chiefly dysentery or pther intestinal disorder) in the Mustapha. 
Oonvalescent Depot gave percentages of infections very similar to 
those obtained in the 'examination of a similar series of cases in 
England in 1915. The percentages were generally higher than 
amongst the healthy troops .. 

(7) An examination of 961 cases admitted to the Orwa-el-Waska 
Section of the 19th General Hospital. between January and July, 
1916, showed a lower percentage of E. histolytica and E. coli 
infections than amongst the healthy and convalescent. men in 
camps. The flagellate infections (lamblia, trichomonas and 
tetramitus), however, were higher. This is explicable on the 
ground that many of the cases were suffering or had just suffered 
from diarrhooa, a condition which tends to get rid of amcebic 
infections (temporarily) but tends to reveal a flagellate infection 
which is not easily detected in the formed stool. 

(8) An examination of. 524 healthy natives in Hadra Prison, 
Alexandria, showed a high percentage of infectIon with E. 
histolytica (13'5), E. coli (48'6) and cysts (14'8). The flagellate 
infections were low. In only three of the 524 cases could ·the 
stool be described as abnormal. Similar results were obtained 
in the examination of human frecal deposits collected in and around 
Alexandria. • 

(9) It is evident that the native of Egypt is acting as a reservoir 
of infection for the intestinal protozoa with which the British 
troops have become and are becoming infected., 

(10) Lamblia and trichomonas have been found to occur III 

Alexandria cats. These animals, with rats and mice, may act as 
res~rvoirs of infection. 

(11) The introduction of carriers of E. histolytica into England 
'at the present time as a result. of the movements of troops is 
unlikely even under existing conditions to be followed by severe 
~utbreaks of amoobic dysentery. In the past carriers have 'been 
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constantly returning to England without any se"Vere outbreaks 
resulting. 

(12) It is impracticable to examine large bodies of healthy 
troops with a view to eliminating the carriers of E. histolytica. 
The majority of the, carriers are perfectly healthy and we know 
nothing of the percentage of these carriers which actually pass on 
to a condition of amoobic dysentery. Nor do we know to what 
extent a carrier is likely to hand on his infection to another. It is 
dear that there are many healthy carriers' of E. histolyticq, for 
everyone who actually gets amoobie dysentery. ' 

(13) In th~ ,case of men invalided for intestinal disorders and 
are still ill, if E. histolytica is found to be present, the condition 
can be ,treated, and if clinical recovery takes place this can be 
followed, by discharge to duty. Wh~n ~very able-bodied man is 
needed for service in time of war it is n,ot reasonable to detain any 
one just because he happens to be a carrier of E. histolytica. The 

'number of undetected carriers amongst the healthy troops is far 
greater at the present time than amongst those invalided for one 
cause or another. ,It is unnecessary to examine all recovered 
dysentery convalescents with a view to detecting the carriers of 
E. histolytica or other protozoa. 

(14)1£, hqwever, it be decided" to identify by microscopic 
examination and to treat every healthy' E. histolytica carrier 
amongst any group of convalescents or healthy men it is we'll to 
remember, that after treatment it is unnecessary to keep all the 
cases under'microscopic control in order to s~eif relapse will occur, 
for the results we have obtained show that the carrier is almost 
certainly cured by a proper course of emetin unless there has been 
.a history of repeated attac:Jks of dysentery. 

(15) Similarly men with flagellate infections unless clinically ill 
:should not be invalided,from service. 

,(16) As a result of inquiries we h~v:e made and the examination 
of men who had returned from Gallipoli it appears to us that 

'amoobic dysentery was not as common on the Peninsula during the' 
summer mo~ths of 1915' as has sometimes been supposed. 

(To be continued.) 
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