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PREFACE.

The Ankylostoma and Bilharzia Consultative Committee has felt for some time the necessity
of publishing a progress report, and as this would be incomplete without referring to previous
work, it has been thought advisable to collect such information as is available concerning what
has been done for these diseases in Egypt up to the present date.

The present report covers ten years, including the years of the war, and in considering the
results obtained in the various phases of the work, the time at which it was done should not be
overlooked, as at the beginning of this period the more exact methods of diagnosis and treatment
were not yet available and during the war the work could only be carried out under considerable
difficulties.

The year 1913 marks the first serious attempt by the Government to deal with Ankylosto-
miasis in Egypt, and thanks to the financial aid of the Ruﬂlit:.ft:ller International Health Board,
the eampaign was carried out on a larger scale than was originally planned by the Egyptian

authorities.
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In writing this report, the files kept in the various Sections of the Department of Public
Health dealing with Ankylostomiasis and Bilharziasis have been consulted and facts worthy of
record selected from a large mass of ordinary correspondence dealing with administration and
personnel. The intention was to have made the reports on the work of the different hospitals
follow a uniform plan, hut this was not possible in every case, as the necessary ﬂ&ta were omitted
" by some medical ‘pfficers.  On the whole, iowever, this plan has been athered to. -

The large number of cases;examined and treated at the Trgvgilmg Hospitals and Annexes
testifies to the ability and perseverance of the young medical officers in charge of the work. The
number of intravenous antimeny injections given during a day by a single medical officer
sometimes exceeded 400 and the medical office ers, as a result of the large number of intravenous
injections given by them, hecame so expert that 150 patients could be injected in an hour without
difficulty.

The report has been compiled by Dr. M. Khalil, who is in charge of the research side of the
work and to whom the thanks of the Committee are due for the very conscientious way in which
he has gone into the question.

It is hoped that due eredit has been given to all concerned im carrying out the wm-k reported
in these pages and that a faithful account of their work has heen included as far as was possible.

The Ankylostomiasis and Bilharziasis treatment centres have been most successful and the
number ‘of patients crowding the various Annexes testifies to their popularity. There is an
urgent demand for Annexes at other centres of infection, and it is hoped that the Provincial
(Councils, realizing the enormous benefit Bilharziasis and Ankylostomiasis treatment, will provide
the necessary funds for the establishment of such treatment centres.

The Minnfiya Provincial Couneil has already led the way by establishing an Ankylostomiasis
and Bilharziasis treatment centre under the supervision of the Department of Public Health.

The extent of the present undertaking is of course insignificant as compared with the

magnitude of the problem in Egypt, but a good beginning has been made and the interest taken
nowadays in Ankylostomiasis and Bilharziasis by responsible authorities is a most hopeful sign.

C. Toon, Chairman,
Ankylostomiasis and Bilharsiasis Consultative Commitice.,
January 1924,
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PART I,

Historical Review on Ankylostomiasis and Bilharziasis
in Egypt up to 1913.

Introduction.

Up to 1913, when a scientific ad visory committee was formed in the Department of Public Health
to advise on Ankylostoma work in the provinces, no united effort had been made to check or
ameliorate Bilharzia or Ankylostoma infections in Egypt.

At various periods in the past there were individual efforts to study and investigate these
diseases in Egypt, resulting in brilliant discoveries regarding their wtiology, epidemiology, and
pathology. It is safe to conclude that our present knowledge of these diseases is mainly a
combination of the work done in Egypt at different periods with some additions from abroad.
Outstanding names amongst the investigators are : Bilharz, Griesinger, Pruner, and Looss, the German
investigators ; Leiper, Bandwith, Symmers, and Madden, amongst the Fnglish, and Sonsino, the
well-known Italian parasitologist. It is to the eflorts of these investigators that the country owes
a deep sense of gratitude in affording a sure basis for the proper understanding of these diseases
a8 a necessary step to combating their ravages.

Ankylostomaasis tn Egypt.

Ankylostomiasis iz endemic in Egypt. There is no evidence of itz being introduced from
other countries, and thus it was probably present in ancient times. A disease resembling
Ankvlostomiasis is said to have been depicted by the Ancient Egyptians, but it is as yet doubtful
if its causal agent was recognized at those remote periods.

Ankylostoma worms were first found in Egyvpt by Pruner in 1847 at the autopsies of Egyptians
in Cairo. Till that time these parasites were considered as harmless organisms, It was Bilharz
(1853) and Griesinger (1854), both teachers at the Cairo Medical School, who first connected the
parasites with the extremely prevalent chlorosis noted in Egypt. The disease, for lack of tiolo-
gical factor, was then known as * Egyptian Chlorosis,” or * Egyptian Ansemia.” It was regarded
by Bilharz and Griesinger to be the cause of more than one-fourth of all deaths in Egypt.

The valuable observations of Bilharz and Griesinger were not followed up, but the interest
in this disease was revived by Sonsino in 1878. This was followed by a period of great activity,
both in the clinical aspects of the disease carried out by Sandwith and in the zoological aspect
of the parasite and its life history by Prof. A, Looss.

The researches of Prof. A, Looss resulted in his discovery of the dermal method of infection
by Ancylostoma larvee, one of the most far-reaching discoveries in parasitology in recent years.
His monographs on the anatomy and life history of Ancylostoma duodenale published in the
Records of the School of Medicine, Cairo, are outstanding landmarks in the history of the disease.

In the early years of the present century an effort was made by Bandwith to treat Ankylosto-
miasis cases at Qasr el "Aini Hospital, Cairo, on a large scale.

Up to 1913, however, no exact knowledge as to the incidence of Ankylostomiasis in Egyptian
ﬂﬂagea was available. It was 'l.'.lI':Il:r mdirectly inferred that the infection was x'l-'ldaspmml judging
from the incidence of infection In cases ﬂeehmg medical advice at Qasr el “Aini Hospital from
different provinces of the country.

Bilharziasiz in Eqypt.

Bilharziasis had been traced definitely to ancient times. Ruffer (1910) demonstrated
Bilharzia ova in sections of kidneys from Ancient Egyptian mummies of 1250-1000 B.c. Hmmaturia
was one of the diseases recorded by the Ancient Egyptians and prescriptions for the treatment
of the condition have been discovered in medical papyr. Itis, however, doubtful if the parasitic
nature of the disease was recognized.
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It was Bilharz in 1852 who first discovered the Bilharzia worms in the portal system and
connected them with the endemic hmmaturia common amongst the Egyptians. Subsequent
to Bilharz's discovery several attempts were made to discover the life history of the Bilharzia
worms and of the method of infection of the human host. Sonsine, from 1874 to 1884, examined
a large number of the snails of Egvpt for the evidence of an intermediary stage of Bilharzia worms,
He was unsuccessful in his attempt, although his researches were wvaluable in determining other
cercarie in Egvptian fresh water mollusca. The subjeet was next taken up by Looss, who
endeavoured for many vears to discover the intermediary host which he suspected to be a
molluse, but he was also unsuccessful. This led him to infer that no molluscan intermediary host
was essential in the Bilharzia cyele and that man himself acts both as a definitive and intermediary
host, but his experimental attempts at proving this inference gave negative results.

The question of finally elucidating the life history of the Bilharzia worm was left to Leiper,
who in a zeries of brilliant and well thought out investigations carried out in Egypt between 1915
and 1918 definitely elucidated the life history. He was also able to prove that the urinary and
intestinal varieties of the disease are due gc*nr-mih to two different HPEUI‘,:E Schistosomum hee-
matobium and Schistosomum mansoni respectively, thus finally supporting the views of Sambon.

Up to the time of the discovery of the life ]llﬂtur_‘,r of the parasite no curative treatment was
known. MacDonagh (1915), in his book on the  Biology and Treatment of Venereal Diseases,”
stated that he had succeeded in curing cases of Bilharzia infection with tartar emetic. This
statement attracted no attention, and it was the detailed reports of Christopherson upon the
treatment carried out at the Khartoum Civil Hospital that introduced the drug into general use.

No exact data as to the extent of infection with Bilharzia in Egypt were available before 1913,

although it was concluded, from the high percentage of incidence among patients attending general
l][]::-].‘lliilh that the disease was possibly the most widespread serious malady in Egypt.

The following records are, however, significant :—

Larry (1812-1817), in his “ Mémoires de f_lururgh: Militaire et Compagnes,” stated that the
symptoms of the disease, especially  hiwematuria,” were frequent amongst the French troops during:
the Napoleonic Expedition to Egypt (1799-1801).

(Friesinger (1866) recorded that in 32 per cent of 363 autopsies at Cairo he found evidence of
Bilharzia infection.

Sonsino (1874), in a series of 91 autopsies in Egypt, reported the incidence of Bilharzia
infection in 46 per cent.

In 1894 Kaufmann recorded from 500 autopsies that of 368 males 40 per cent and of 131 females
11-5 per cent, t.e. a general average of 33-3 per cent, showed evidence of Bilharzia infection.

In 1910 Ferguson stated that his observations, based on considerably more than 1000 post-
mortem examinations at Qasr el ‘Aini Hospital, revealed the presence of Bilharziasis in no less
than 40 per cent of Egvptian male subjects between 5 and 60 vears of age. Ferguson, as a result
of post-mortem examination of 500 male subjects, ascribed the cause of death in 8 per cent of all
cases to the effects of severe Bilharzial infection.
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PART 1L

The Inauguration of the Anti-Ankylostomiasis Campaign.

The first serious effort to check the ravages of Ankylostomiasis in Egypt was undertaken by
the Department of Public Health towards the end of 1913 on the initiative of Lord Kitchener. In
his annual report of 1913 Lord Kitchener, referring to Ankylostomiasis and Bilharziasis, stated :
“. ... itis high time that serious steps should be taken to prevent the continuity of infection
t]w.t has been going on so long in this country.”

A Bcientific Advisory Committee was formed consisting of the following :—

Profs Arthnr Fooss ™ i L B 0 S i L o President.
e T Barpuson | ol ok nent en taen cams wan Lo SSCTRIOTY.
e I e |
ISRV DR BN B e T G s e sy I emnbers.
ari el s e S |

The function and purpose of the Committee was to co-operate as a seientific advisory body
with those directly responsible for dealing with Ankylostomiasis in Egypt. The Committee’s
terms of reference were :—

(@) To recommend the general course of treatment to be adopted and to make suggestions
as to special modes of treatment required for particular types of cases,

(b) To indicate any problems which might still require scientific investigation as a basis for
efficient prophylaxis.

(¢) To specify those data which may be collected by the working staff in the course of routine
treatment and to deduce from these information as regards the incidence, distribution,
ete., of the disease in Egypt.

(d) To publish a scientific and analytical report of all the results obtained.

An Ankylostomiasis Annexe was established at Qalyib. This was practically a travelling
tent hospital with accommodation for 100 in-patients. The organization was carried out on lines
gimilar to those of the Travelling Ophthalmic Hospitals in Egypt. The treatment was entirely
free and voluntary, people who could afford treatment in their own houses were not admitted.

The whole field work was placed under the direction of Dr. MacCallan, Director of the
Ophthalmic Hospitals of the Department of Public Health. It was fortunate that such a choice was
made in view of the accumulated experience of Dr. MacCallan, who was successfully superintending
similar hospitals for ophthalmic diseases throughout Egypt. This ensured the success of the
Ankylostomiasis campaign from its beginning.

Mudification in the Scope of the Work.

In addition to combating Ankyvlostomiasis, it was found advisable to add to the work of the
Ankylostomiasis Field Hospitals the duty of collecting data as to the incidence and symptoma-
tology of Bilharziasis and Pellagra.

In order to appreciate the good cause of such an addition, the endemic diseases of the country
must be referred to. In Egypt there are four widespread diseases causing incapacity, chronie
illness, and death of a high percentage of the population. These diseases are Bilharziasis, Ankylo-
stomiasis, Ophthalmia, and Pellagra.

Ophthalmia was the first disease to be combated on a large scale, thanks to the magnificent
initial gift of Sir Ernest Cassel of L.E. 40,000, the income of which was to be devoted to the relief
of eye diseases in Egypt. The Egyptian Government has since undertaken the organization of
ﬂPht]-;g,Inuc Hospitals, both travelling and stationary, all over the country. The value of the good
work done is highly appreciated. throughout Egypt, and the Ophthalmic Hospitals now mprcsent
an integral part of the Department of Public Health.
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Bilharziasis and Pellagra, at the time of the inauguration of the work (1913), were both diseases
the means of spread of which were unknown and no certain cure for which was available.
Ankylostomiasis, on the other hand, was curable in a high percentage of the cases, although there
was considerable difference of opinion as to the efficiency of the many drugs advocated. The
method of infection, thanks to the work of Looss, was known, although how it oecurred in nature
and the details of prophylaxis were still left to be worked out.

It was thus the duty of the Committee to carry out treatment for Ankylostomiasis whilst
studying on a large scale Bilharziasis and Pellagra.

1.—Report on the Campaign from December 1913 to April 1915.
(Extracted from the Reports of Dr. MacCallan.)

Plan of Work.

To the work conducted in Egypt there were two main features: (a) Hospital Work, and
(b) Survey Work.

The first was directed to relieving the sufferers, the second to locating the areas of heaviest
infection and the danger points in those areas from which the infection was spread, The survey
work also attempted nmrl:entnlh to establish, by clinical examinations, the degree of prevalence
in Egvpt of two other diseases : Bilharziasis and l*ﬁilagm

Travelling tent hospitals were established at convenient centres to which the inhabitants were
mvited to come for diagnosis and treatment, Infected persons were usually kept in the hospitals
as in-patients until a complete anthelmintic conrse had been administered.

Extent of Operations.

The hospital work was confined to two provinces, Qalyubiva and Sharqgiya. The following
tent hospitals were in operation :

Town, i Provinee, | Date of Opening. Date of Closure,
e ® | = e Chas
Qalyub il Qalyubiya ... ... ...| 13-12-1913 10-5-1914
Qalama e e I R 1-8-1974 10-8-1914
PR, o neiah st B e I e = 26-4-1914 April 1915
Bilbeis... ... e e e e o Shargive .. .. o 5-0-1914 w1915
Minyet L] {l.uuh e pe | 5-0-1914 ol 1915

The Rockefeller Foundation Grand.

The Director-General of the International Health Commission of the Rockefeller Foundation,
Mr. Wickliffe Rose, visited Egypt in February 1914 and made a careful study of the experimental
arrangements for treating Ankylostomiasis. As a result of his recommendations, the Commission
granted a sum of 30,000 dollars (L.E. 6,000) on the condition that the Egyptian Government paid
an equal amount. Thus the sum of L.E. 12,000 was available during the financial year April
1914-March 1915.

The I!l'l:]gﬂ'lfll.‘ul'[ gift of the Rockefeller Foundation enabled of the proper Larr}qng out of
the campaign on a larger scale than was originally anticipated.

(a) Hosprrar WoRk :—

The number of persons microscopically examined for Ankylestoma infection during the
period from December 13, 1914, to March 31, 1915, was 20,281,  Of these, 10,876 (608 per cent)
were found infeeted,

The number of persons admitted to the hm;utn]a was 11,280 (89-2 per cent) of those found
infected.

&
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10,694 (85 per cent) of those admitted were given full treatment and 450 (4 per cent) were
discharged before the completion of the full course of treatment.

The patients who completed the full course of treatment were notified to return to the
hospitals for re-examination one month after being discharged. The total number of persons
who were thus re-examined was 1,859 (174 per cent) of those who received the full course of
treatment. Of these, 1,632 (87-3 per cent) were found to be still negative for Ancylostoma ova. The
greatest pains were taken to make a large number of re-examinations with the greatest possible
care. 156 cases were re-examined thirty days after discharge, and in each case the fwces were
centrifugalized and examined by a practised physician. Two slides for each negative case were
examined. 17-4 per cent of the patients were found tostill have ova in theirstools. Evenin the case
of positive specimens, only one or two ova were found, showing that the infection was very mild.

Microscopic Examination for all Parasitic Worms.

In addition to the microscopic examinations for Ankylostomiasis, specimens of urine were
exanined microscopically for Bilharziasis. Other ova of intestinal parasites were incidentally
recorded in addition to Aneylostoma ova. 17,987 specimens of fieces were microscopically
examined. The findings were as follows :—

10,876 showed Ancylostoma ova ... ... ... .. ... 60-8 percent.
3,548 showed Oxyuris ova ... ... ... .. ... .. 19-8 4
2:087 ahowad ASCATIE OVE' ... ... v cen eee oaee 1T o

10,400 specimens of urine were examined for evidence of Bilharzia infection and Bilharzia
ova were detected in 5,821 (56 per cent) of the cases.

Clinical Examinations for Diseases other than Ankylostomiasis.

Patients admitted to the hospitals with Ankylostomiasis were subjected to miscrocopic
examinations for Bilharziagis and Albuminuria and to clinical examinations for Pellagra, Oedema,
enlarged liver, dilated heart, and enlarged spleen. The total number thus examined was 10,397,
showing the following results :—

— — _—

I ot

Disease or Marbid Condition. | plt};::lli:;“

! rE— T
Bilharziasis ... o e e R R e T e e I A
Albuminuria {t:utu.l:l e LA 53-8

Albuminuria (without red hlnud u}rpu.'s: |Eﬁ in urine or B]l}mr-

zia ova)... 1-8
Enlarged apleen R e e L ey ]/ 2eD
Pellagra N O T Ty ) Py i gy (W (Fe) .47 )
TR I L L SRR B LB e S SN | T
Enlarged liver 83
Oedema 35

Hemoglobin Index of Ankylostomiasis Patients.

Hemoglobin tests (Talquvist’s) were made of the blood of 8,606 ratients when admitted
to the hospitals for treatment for Ankylostomiasis.

The average percentage of hemoglobin on admission wos 44,
The average percentage of hemoglobin of 4,031 patients, one month or more after treatment,
was 44,
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The range of the hemoglobin index in two series was as shown in the following table :—

Om Admission. ﬂr:a“:: I'Tn:::“:[';?:hl
Kumber. Per Cent, Number, Per Cont.
Total hemoglohin teste made 9, GG 10 4,081 1040
Hemoglobin index :-

100-91 pour cent — - —_ —
g0-81 - ., = e 12 0-3
80-T1 = i3] (-t 101 2:5
T0-61 -, i T42 77 B12 15-2
G0-51 i 2,769 28-6 1,261 31-3
50-41 e 3,065 3l-6 1,017 25-2
40-31 £ 1,708 17-6 788 19-6
80-21 .. = i 8-0 158 3-8
20-11 -, T 283 3-0 a9 15
I0-1" . 5 285 29 23 0+6

Age of Patients treated for Ankylostomiasis.

The majority of the cases treated were between the ages of eleven and forty years.
number and percentage of each of the age periods was as shown in the following table :—

Age Periods Numbor, Per Cent.
e r—n B B e L T —
1- 5 years 22 0.3
6-10 1,434 14-8
I 3 521 37.1
16-20 ,, 1,578 163
21-40 3,407 35-1
(yer -l[! wmr.u i34 G0
Toran | HM —-

Per Capita Cost of Examining and Treating for Ankylostomiasis.

The

During the period under consideration, it was thought necessary to treat all the cases as
It was necessary to feed and attend to these cases

in-patients in the travelling hospital tents.

at the expense of the authorities undertaking the campaign. For these reasons the per capila

cost was necessarily high, especially at the beginning of the work.

Up to March 1915 a total of 34,173-46 American dollars (about L.E..6,835) had been expended

in Egypt for examining 19,281 and fully treating 10,694 persons. This gives an average of 177
American dollars (L.E. 0-355) per person examined, and of 3-20 American dollars (L.E. 0-640)
per person treated.

Since the expense was shared equally by the Egyptian Government and the International
Health Commission of the Rockefeller Foundation, the expenditure brone by the Commission was
(-89 American dollar (L.E. 0-177) per person examined and 1:6 American dollars (L.E. 0-320)
per person treated.

Methods of Treatment of Ankylostomiasis.

1. Treatment by Thymol: 3 doses,

First day of admission :—

Detection of ova in feces,
Physical exanunation arui clinical note taking mngnamum sulphate t-'w'l:- ounces
in evening.
Inet : dinner only at midday.
/
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Second, third, and fourth days:—

Thymol 4 grammes (60 grains) in cachets.
Magnesinm sulphate two ounces.
Diet : dinner and supper.

Fifth day :—

Diet : breakfast only,
Discharge.

2. Treatment by Clewn Chenopodii,

This treatment was applied to children or others who were unable to take thymol cachets.

First day :—

Midday meal.
Magnesinm sulphate.

Secondary :—

7 am. : adult dose Olewm Chenopodic 24 drops on sugar.
9 a.m.: adult dose Oleum Chenopodii 24 drops on sugar.
11 a.m. : adult dose castor oil 70 grammes, chloroform water 45 drops.

Third day :—

Repeat treatment if no previous ill effects.

Fourth day :—

Repeat treatment if no previous ill efiects.

Fifth day:—
Discharge.

N.B.—(1) If there are symptoms of intoxication after the first dose of olewm chenopodii the
treatment should be abandoned and a careful note made as to the signs of intoxication observed.

(2) If an evacuation of the bowels has not occurred by 1 p.m. an enema of soap and water
should be immediately given, This should be followed by sodium sulphate 30 grammes whether
or not the enema has been successful.

(b) SurvEy Work.

Survey work was begun on October 1, 1914, and continued to April 8, 1915, when both hospital
work and survey work in Egypt had to be abandoned because of the European War.

The aim of the survey was to determine the extent and degree of infection with Ankylosto-
minsis and to locate the danger centres from which the disease was spread. Incidental observations
were made concerning the incidence of Pellagra and Bilharziasis,

The stafi assigned to the work consisted of five physicians, two of whom served as micro-
scopists, a laboratory attendant, and a night watchman.

Two of the fourteen provinces of Egypt were selected for the survey. Shargiva was selected
as a typical province of Lower Egvpt and Asyiit as a typical province of Upper Egypt.

The Province of Sharqiva lies in the region of the Delta, to the east of the Damietta Branch
of the Nile. It has an area of approximately 1,316 square miles and its population at the 1907
census was 879,646 -density of 668 persons per square mile. The Police districts of this province
vary in density of population from 333 to 1,297 per square mile. The province embraces within
its limits every kind of soil : low and marshy lands, well-drained land producing cotton of a high
grade, and land which, merging into the eastern desert, is high and poorly irrigated.

®
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Asyiit Provinee is situated approximately 200 miles south of Sharqiya and consists of narrow
alluvial plains on both sides of the Nile. It has an area of approximately 764 square miles and
its population at the 1907 census was 876,584, a density of 1,145 persons per square mile. The
various districts comprising this province range in density of population from 926 to 1,452 per
square mile.

During the survey only males were examined owing to the difficulty in inducing females to
submit themselves for examunation. The survey of rural areas in the Province of Asyiit was
based entirely upon the examination of boys, who could be examined with less difficulty than men.
The difference of incidence of infection amongst boys and men was found to be appreciable only
in the town inhabitants, where it was the custom to examine 100 men and 201 boys.

IncineENceE OF ANEyLosToMIAsIS IxFeroTion 18 Asy(r axp Smargiva Provizces.

Asyilt Provinoo, :! Bharqiva Province.
DnsTiieT. —_— — I IHSTRICT,
s bt £ 250 St [ oo |t
i1 1] S G0 433 72.2 (| Hehya ... ... .. .. 885 579 654
Mallawi .. il e G0 R 673 f éar.,umg R B 2 L by 713 G- 5
Abnlby:An, sl DRl GO 330 545-!3\' B34 480 oE-T
Baffia: oo i GO 286 475 \'!Lnynt. el Qﬂmh 085 |+ bB45 bh-3
Manfalfit...  wapeh G G 213 35:3 I Bilbeig' ... we oo )01,087 508 48-5
ADTTIE o i G0 202 | 33:7 | Kafr Bagqr ... .. . B14 323 39-7
Rarlt R B 147 | 182§
TOTAL .o wee| 4,411 2,020 | 458 TOtAL:  .ov o] HTED 3,157 55-0

Comparison of Infection.

Population of the two provinces surveyed... 1,756,230
Number examined... .. 10,153 (0-60 per cent).
Number infected with :'mlr} Iﬁstmnmﬂs 5,175 (51-0 per cent).

A glance at the above table will show that infection with Ankylostomiasis is more evenly
distributed throughout the Shargiya FProvinee than throughout Asyiit.

Comparison between the incidence of infection of rural with town population is interesting.
This was carried out in Asyiit Province as shown in the following table :—

InsTRICT. Population. Number examined. | Number infécted. Per Cent.
Yl 1 Town 44, 106 301 12 4-0
T ** | Rural 85,165 505 135 26+7
Manfalit | Town 14, 50K 10K 19 19-0
et | Rutal 117,664 505 194 384
it | Town 5,700 100 39 39-0
Bl bl g S 142,442 500 394 78-8
A { Town 20,249 1040 55 A5-0
Ml e et e | Rural 152, 606 500 W9 73-6
Abnilb | Town 6,878 1040 44 440
G e o s e i 1, 87,840 500 201 58-2
Abu Ti Town 12,024 104 26 260
ot Rural 122,455 500 176 35-2
Badiri Town £, S0 1001 44 490
BUBTL.: v e e e e me] 55,655 L) 237 470
= b s
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Method of conducting the Survey.

For securing specimens the custom was to request the village headman by telephone, one
day in advance, to have the required number of boys or men on hand at his house, at a fixed hour

on the following day. Each person was supplied ‘with a tin box in which, in the presence of a
wliuge watchman, he had to place a specimen of his fmces. The boxes were later returned
personally to the Cﬂllml,or who numbered them serially and then entered them in survey ‘cards,
one for each individual, bearing the number of the box, the name of the village district in which
he lived, and the clinical data relative to other diseaszes.

Technique of Microscopic Ezamination.

From each specimen box a portion, the size of a bean, was taken and placed in a test tube with
water and thoroughly shaken. The emulsion thus formed was strained through coarse gauze
into a centrifuge tube, one end of which had been previously corked, and twenty-four such speci-
mens were placed in correspondingly numbered sections of the centrifuge. After rotation the
supernatant fluid was drained off, and by removing the cork, the last I]]‘npﬂ were obtained. This
was divided into two parts, mixed with an equal quantity of methylene blue, and spread on two
slides. Bearch was then made for ova under a microscope equipped with a travelling stage. No
specimen was considered negative until two slides had been examined each for the period of five
minutes. When ova were found by one physician, the fact was verified by the second physician
looking down the other’s microscope.

A test was carried out on seventeen specimens examined by the centrifugal method which
were cultivated for larvae. Two, which were positive to the microscope gave a negative result
on cultivation, and one which had been found negative was found positive by cultivation.
(N.B.—Recent work not yet ]Juhhhhe,d on cultivation of Ankylostoma fweces showed that 16 per
cent of the stools during summer in Egypt maintain an acid reaction, and in these no larvie reach
maturity. The larve die directly after hatching. The addition of calcium carbonate in small
amounts to fresh stools ensures the success of cultivation. M. Knaviv.)

The results of the survey represent the absolute minimum of infection. In view of the large
number of specimens examined the results cannot be absolutely accurate, for a certain number
of the eggs will escape detection. Another source of error may be found in the unsuitability and
insufficiency of specimens supplied by boys. For example, out of twenty such specimens taken at
random, five were in such small quantity as to prejudice the result.

Presence of Ankylostomiasis amongst Prisoners.

Two groups of prisoners were examined, one group in Shargiya and the other in Asyit. The
result was as follows :—

Numbor Nuomber
examined. infoctedd, Pec Dl
Bharglya ... . .. . 341 2854 | T4:5
| k=
LT e e SR e e 103 | 141 Ta-1
] —
TOrs: ..o s Bl | 205 740

The results as regards prisoners is more accurate than in the case of the general population
in view of the work being controlled in all its stages.

Hezmoglobin Index.

In the entire survey work in Egypt, 2,923 specimens of blood were tested for hemoglobin
by the Talguvist scale with an average index of 61 per cent.
For men the index was ... ... ... w. .o o e 60 per cent.

For boys the index was... .. ... . .o .o we 01 i
For prisoners the index was ... ... ... .. .. .. 60 =
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For special groups of persons in schools and ophthalmic hospitals the index was 63 per cent.

For Asyiit Province only the indices were :—

Average andeX L. Gl Gl Gaeat mal gt ekt s s DT DAT T
BOYA, G asi i v i il - i et O St ) o
Prisomars @ 5 TUANeGE Sk el e el g et 2

BummMary oF Resvrrs oF HEmooLoms Tests,

‘ Per Cent of Hoemoglobin Tests by Groups.

Hummary D:i.\'ini.mLt ,I::;I”:::HL:!_ - -

of Hemoglobin Scale, globin ‘Tests. | | Other Sehbals
[ Mon, Ehoye, | Prisoners.  [and Ophthalmic
| Hospitals.
{

0— 40 per cent . ... : -3 ‘ 3-5 -5 -4 1-9
41— 60 .t S2-0 | 47 -8 a4 33-9 31-7
61-100 - | 61-7 | G- 60-1 56-7 BG-3

|
|

2.—Prevalence of Pellagra.

Only a cursory examination for Pellagra symptoms was made, i.e. dermatitis on face, neclk,
hands and feet and enlarged parotids. The survey was conducted during the autumn or winter,
when Pellagra was seldom prevalent, so that the disease was not diagnosed unless it was very
obvious. .

Of the 10,153 persons examined, 250 (2-5 per cent) were recorded as showing Pellagra
Bymptoms,

Amongst 4,411 persons examined in Asyit, 80 (2:0 per cent) were recorded as pellagrous.

Of the total of 543 prisoners, 14 (26 per cent) were recorded as pellagrous.

3.—Prevalence of Bilharziasis.

A crude estimate of the prevalence of Bilharziasis of the bladder only was obtained in both
provinces by listing as infected all those who stated that they had noticed blood in their urine.
No microscopic examination of the urine was made. There is no doubt that that procedure grossly
under-estimated the real condition of affairs.

Of the 10,153 persons who were questioned as to hematuria, 2,073 (20-3 per cent) were classed
as infected.

In Shargiva Province, 6,082 persons were thus questioned, 27-7 per cent were classed as
infected.

The highest rate of infection was in Markaz Minyet el Qamh, which was 42 per eent; the
lowest was in Markaz Faqis, 16-9 per cent.

In Asyiit Provinee, 4,411 were questioned as to haematuria, and of these 443 gave a positive
answer, i.e. 10 per cent.

The highest rate of infection was in Markaz Malliwi, giving 36-2 per cent, the lowest in Markaz
Asyiit, giving 1-2 per cent.

Presence of Birkas.

It was shown that the presence of birkas (ponds) does not bear an important relationship
to the spread of Ankylostomiasis.

y
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4.—Experience gained from the Hospital ami Survey Work of 1914-1915.

The work of 1914 lﬂli demonstrated fullv the prmilmlullw of treating Ankylostoniasis
on a large scale. The survey has provided us with definite information as to the incidence of this
disease. :

The whole work was a pioneer atiempt at field work in Egypt and its success encourages
further attempts in tho same direction,

The undertaking was, however. very expensive, when it is compared with similar work carried
out in other countries. This was due partly to treating all infected persons as in-patients.
The cost per individual examined was also high.

As the work is increasing, the cost is becoming very low, comparing favourably with the per
{ﬂp-am cost in other countries, ﬂ.]thullgh in the case of H:Iiharzhmlb at least twelve intravenous
injections of tartar emetic are given to every infected case,

The method of examining for Aneylostoma ova in the survey was the standard method at that
time. It has been superseded nowadayvs by the flotation method. It i= probable that the
results arrived at in the survey undec-estimate by 10-20 per cent the actual condition of affairs.
The exclusion of women and in many cases of men in the survey reduced to agreat extent its value.
Although it is a difficult task to secure specimens from women in Egypt, vet the difficulty could
be overcome.

The figures for Bilharziasis are based solely on guestioning the patients as to the presence of
hematuria. This, in (he light of our present knowledge, is of little value as an indication of the
real condition of affairs,

In view of these drawbacks a survey basad on our newer methuds of examination is urgently
required,
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PART Il11.

Resumption of the Campaign in 1919.

1.—The Premature Closing down of the Campaign (1913-1915) due to the Great
European War.

The extension of hostilities to the Near Fast and the beginning of the Dardanelles Campaign
unfortunately paralysed much of the work in Egypt, as a great demand was made on hospital
accommaodation for British wounded.

The work in the Ankylostomiasis tent hospitals was discontinued on April 8, 1915 All
the equipments were despatched to Alexandria together with all ophthalmic hospitals to form the
Stationary Public Health Department Hospital at Glvmenopoulo, of 630 beds, for the care of
wounded soldiers,

Meanwhile all Ankylostomiasis work in Egypt was indefinitely suspended. When things
returned to normal towards the end of 1919, Prof. Day, cne of the original members of the
Ankylostomiasis Consultative Committee, revived the interest in combating this diseaze. In view
of the discovery by Christopherson at Khartoum in 1918 of tartar emetic as a specific cure for
Bilharziasis it was thought advisable to include treatment of Bilharziasis in the programme of
the Ankvlostomiasis Annexes.

Upon the suggestion of Prof. Day an Annexe was attached to Qasr el "Aimi Hospital under
his direet supervision. This Annexe was useful in definitely establishing the principles of
treatment to be carried out and in acting as a teaching centre for the physicians to be detailed for
such work in the provinces.

The two main objects of the Qasr el “Aini Annexe, as put by Prof. Day, were :—

(1) To test the practical value of out-patient treatment of Bilharziasis as regards the

attendance of patients and the efficiency of routine treatment.

(2) To find the best methods of specific treatment and the minimum dosage and

attendance necessary for the average case.

Re-establishing the Ankylostomiasis and Bilharziasis Consultative Commiitee.

The Chairman of the Ankylostomiasis Committee of 1913, Prof. A. Looss, being of German
nationality, was obliged to leave the country at the beginning of the war. The Secretary,
Dr. A. Ferguson, Professor of Pathology, School of Medicine, Cairo, died on February 21, 1920.

The second Committee was appointed by the Department of Public Health about the end
of 1920 under the chairmanship of Dr. C. Todd, Director of the Public Health Laboratories. The
members of the Committee were :—

Dr. MacCallan, Director of the Ophthalmic Section, D.P.H.

Dr. H. B. Day, Professor of Clinical Medicine, Qasr el "Aini Hospital.

Dr. MacCarthy Morrogh, Director of the Hnspifals Section, D.P.H.

Dr. Nessim Daoud, P.M.O. of Qalyib Hospital.

Prof. Hindle, Professor of Biology, School of Medicine.

Major Thomson, Director of the Epidemic Section, D.P.H. .
Dr. W. Hastings, Director, SBection I, D.P.HL

The Committee held its first meeting on January 19, 1921, and the lines of action against these
two diseases were laid down as :

Treatment.

Investigation and Survey.

Propaganda.

Experimental work in connéetion with soil and water pollution.



Birn's Eve View oF Qarvis ANNEXE.
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With regard to the type of investigation and survey necessary it was decided that the problems
requiring elucidation would be best tackled by the institution of a complete and intensive survey
of a small centré, preferably in the close vicinity of Cairo. The details of the work in this direction
are given later in Part IX of this report.

2. Provincial Ankylostomiasis and Bilharziasis Annexes.

The Annexes were started at Government expense hoth as l‘ﬁﬁ'dﬂlb construction and upkeep.

In order to economise in administration expenses, the Annexes were established as far as
was possible close to an already existing Government general hospital 20 as to form an extension
to it as far as general administration was considered. The senior medical officer of the Annexe
is, however, in charge of all technical work carried out there as well as the internal administration
of the Annexe.

(a) Tae CoNSTRUCTION OF AN ANNEXE.

A plot of land of about half a feddan (2,100 square metres) is selected in a convenient place
close to the general hospital. The land is generally a cultivated plot and is rented from the
proprietor for the purpose.

A fence enclosing the area is constructed of matting supported by wooden posts.

A series of tents are erected within and arranged in two groups at different parts of the
enclosure, one group for males and the other for females. Each tent holds about twenty stretcher-
beds upon which the patients rest after receiving the treatment. A large tent is also provided
as a waiting place for patients.

In a suitable part of the enclosure there are two wooden huts, one for each sex. where a sample
of freces or urine can be collected for examination in a special receptable given to each patient for
the purpose.

At another suitable part of the enclosure, a wooden hut is arranged as a doctors’ room, in which
also the clerical work is carried out and the ledgers and the patients cards’ are kept.

Next to this is a big wooden hut having an impervious roof and divided by a partition into
two rooms. In one of these, samples of excreta are prepared and microscopic examination carried
out. The other room has two doors, one for the entrance of patients to receive injections and
the other for their exit.

A wooden hut with an impervious roof is reserved for storage of drugs and equipment of the
Annexe.

A tube well is sunk at a convenient place in the enclosure and the water is pumped into a
high storage tank from which a pipe is led into the examination room.

At the far end of the enclosure there are two huts, one for each sex, each containing two closets
arranged on the pail svstem. The contents of the pails are taken to a special incinerator, mixed
with straw and burnt. The waste water is led into a percolating cesspit. In some Annexes the
contents of the pails are removed daily hy a local sewage company.

Below is a bird’s eve photographic view and plan of the Qalyib Annexe which may be taken

as a type of the others.
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At the present time (January 1924), there are five Annexes at work and one under construction.
The Port Said Annexe was established for & short period in 1923 but was closed down owing
to the lack of patients suffering from these diseases in the vicinity.

The Annexes referred to above were opened on the following dates :—

(1) Qasr el "Aini ... ... ... December 1919

(2} Qalyilb ... ... ... ... July 20, 1920

(3} Mansiira ... ... ~.. ... August 1, 1920 ... ...} 8tll open.

(4) Benha re. | emer i, ST Bartembar 15 EOR0

(3) Tanta el Ll P B | A b B PR

{6) Port Said viv s wse March 1, 1928 .. ... Closed down on 31-7-1993.
(7) Damanhir cv wes wo.  Under construction.

The towns in which these Annexes are established are shown on the accompanying map.
No Annexes have vet been opened in Upper Egypt.

(6) SHORT IDESCRIFTION OF THE ANNEXES.

(1) Qasr el "dini Annexe.

This Annexe is attached to the Qasr el "Aini Hospital in Cairo. It is constructed of a number
of tents pitched in the hospital grounds. All out-patients who are suspected to be suffering from
Ankyvlostomiasis or Bilharziasis are referred to the tents. The patients come from all over the
country. One medical officer is in charge of the work under the supervision of Prof. H. B. Day,
the Professor of Clinical Medicine at the Medical School.

(2) Qalyib Annecxe.

This Annexe is erected on a plot of land adjoining the Qalydb Hospital. Qalyib town is close
to Cairo, being only ten miles distant from it. On account of its proximity to Cairo it was chosen
to be the centre of investigations in connection with Ankylostomiasis and Bilharziasis.

Patients attending the Qalyib Annexe come from 118 villages in the neighbourhood having
a population of 604,258. In spite of the crowded area a comparatively small proportion of the
people avail themselves of the Annexe. They often seek medical advice in Cairo, either at the
general hospitals or at private practitioners.

Most of the patients attending the hospital suffer from Ankylostomiasis. Intestinal
Bilharziazis is seldom met with.

(3) Mansiira Annexe.

This Annexe iz erected close to the Government Hospital in the same town. The town itselt
lies on the eastern bank of the Damietia Branch of the Nile to the north of Cairo. Patients
attending this Annexe come from thirtv-seven villages in the neighbourhood having a population
of 159,766, Bilharziasis is more prevalent than Ankylostomiasis amongst the patients attending
this Annexe. Intestinal Bilharziasis iz more frequent here than-in any other Annexe.

(4) Benha Annexe.

This Annexe is erected close to Benha Government Hospital at Benha. Benha town is only
thirty miles to the north of Cairo and twenty miles to the north of Qalyib. Patients attending
this Annexe come from the three neighbouring provineces, Qalyiibiva, Minufiya, and Shargiya.
Sixty-one villages contribute patients to this Annexe. These villages have a population of
220,808. Ankylostomiasis is the predominant disease amongst the patients while intestinal
Bilharziasis is not frequent.

(5) Tanta Adnnexe.
This Annexe is erected in Tanta, the principal town of Gharbiya Province. Tt lies a little
distance away from the Government Hospital. Tanta town is practically midway between Cairo
¢
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and Alexandria. Patients attending this Annexe come from thirty-four villages in the neigh-
bourhood having a population of 159,766. Bilharziasis is the predominant disease amongst the
clientele of this Annexe. Intestinal Bilharziasis is fairly common though not to the same extent
as amongst the patients of Manstira Annexe.

(6) Port Said Annexe,

This Annexe was open for five months only. It site and the causes of discontinuation of
the work at Port Said are dealt with later on in this report.

(7) Damanhir Annere.

This Annexe is still under construction. The site chosen is a little distance away from the
Damanhir Government Hospital. Damanhir town lies on the main railway line fmm Cairo to
Alexandria, about foriy miles from the latter city. A preliminary investigation in a village in
the neighbourhood showed a preponderance of infection with Bilharziasis. Intestinal Bilharziasis
is fairly common and will probably approximate to the percentage found in the patients atten-
ding the Mansiira Annexe.

{¢) ROUTINE FOLLOWED AT THE PROVINCIAL ANKYLOSTOMIASIS AND
BILHARFIARIS ANNEXES.

Registration of Patients.

(1) A nominal daily roll is entered in a register book giving the name, age, sex, and address
of patients, a serial number being assigned to each patient.

(2) An attendance card is given to each patient to be presented whenever he returns for
treatment or re-examination.

(3) A treatment card is assigned to each patient. Ankylostomiasis cards are yellow and
Bilharziasis orcs red. The treatment given is entered on the cards together with the result of
examination.

(4) Index cards are arranged alphabetically according to the patients’ names for identifica-
tion in the event of a patient losing his attendance card.

Ankylostomiasis Division,

On registration, the patient is given a bed pan into which he passes a stool for microscopical
examination. Ankylostomiasis cases are seen by the Medical Officer who takes a drop of blood
for estimation of the hwmoglobin and enters the results on the treatment card. Patients who
are too weak for out-patient treatment are admitted into the general hospital.

The treatment is as follows : oil of chenopodium is put in gelatine capsules each containing
0:5 ce. The ordinary dose for an adult is 1-5-2 ce. (three to four capsules). The patient who
has been given a purge the previous evening is given two capsules in the morning, sent tolie down
one and half hours, when another one or two capsules are given. One hour after this last dose
castor oil (30 cc.) is given, When the bowels have acted the patient is aliowed to go home. He
is instructed to return in about four days when the treatment is repeated. He is usually supplied
with an iron and arsenic mixture to take for one week, and instructed to return. At his third
visit the treatment is again repeated, another bottle of iron mixture is given to him* and he s
instructed to return after two weeks for re-examination.

Thymaol iz given in cachets after heing well ground up in a mortar and mixed with an equal
amonnt of sodium bicarbonate. Fach cachet contains 0-5 gramme of thymol. The adult dose is
3 grammes (six cachets). A saline purge should precede and follow thymol treatment. Three
treatments are given in the same way as the chenopodium treatment.

Patients found on microscopic examination to be harbouring Teania saginata or Ascaris are
given the appropriate treatment.

Patients found to be harbouring both Ancylostoma and Bilharzia worms are treated first for
Ankylostomiasis, and after these parasites have been expelled, tartar emetic is given. It was
found that such patienis do no' recover well from Ankylostoma antemia if a depressant drug
(antimony) is given at the same time,
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Bilharzia Division.

At the first attendance the patient is requested to furnish a specimen of urine or stool,
according to the symptoms of the case,

Selection of Cases—Pregnant women, patients obviously unfit, as well as cases of Pyuria
without living Bilharzia ova, are not given tartar emetic.

The Drug wsed.—Sodium antimony tartrate is the drug generally used. In expert hands it
is safe to use a small syringe (2 ce.) and 6 per cent solution, i.e. 1 grain in 1 ce., the injections being
made directly into the vein. The photographs given below represent the procedure followed.

Should any antimony solution escape into the tissues, it causes immediate burning pain. If
this happens the fluid is aspirated by withdrawal of the piston and hot fomentations applied.
Such accidents are rarely met with in the Annexes as a result of the experience gained by the
Medical Officers.

Dosage and Course.—For an adult the routine course consists of twelve injections given every
alternate day or three times a week, not counting Fridays.

—— - — —
e e —

|
| Graiine of Antimony SBodium Tartrate,

| First Time, |Second T'rmﬁ.i!_ Third Time.
1
First week ... 1 I | 2
Second week ... ... ... 2 b 2
Third week 2 2 | 2
Fourth week 2 2 2

For children and women, smaller doses are required, the full dose being 11-11 grains. The
dose should be reduced if persistent giddiness or repeated vomiting occurs.

The Use of Emetine.—This drug is used for young children and others when it is found
impossible or unwise to attempt an intravenous injection. HKmetine can be given subeutaneously
but not more than 1 or 14 grains should be injected into one site.

Precautions —

{1) Antimony solution must be made in sufficient quantity and sterilized properly. One
bottle only should be opened at a time, and should not be kept more than three days.

(2) Patients must be inspected after having the injections and any symptoms noted.

(3) Patients should be informed that the medicine has a weakening effect and that they must
not try to do as much work as usual while undergoing treatment.

Attendance.— Patients must be warned when beginning the course of injections that they
must undergo the full treatment for four weeks, otherwise they will not be cured and the disease
will return. -

Re-examination.—After having talen eleven injections, the patient’s urine is examined and
the result recorded. After finishing the course, the patient is told to return for re-examination
in' three months’ time.

Cases with Complications.—Cases of Pyuria after finishing the tartar emetic course may be

injected with urotropine, o



Upper Photograph.-—Intravenous injection with Tartar emetic at Qalyiib Annexe.

Lewer Photograph.—The needle inside the vein, Syringe held for photographing.
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Upper Figure.—APPARATUS USED FOR THE DETEcTION OoF Axcynostoma Ova ny THE Froatatmiox Metmob.
From left to right:

(1) Glass-stoppered bottle for emulsifying the feees in concentrated salt solution.

(2) Conical Erlenmeyer flask into w hich the fwcal emulsion is poured till it is full to the neck. The

surinf_(- area of the fluid is very small in comparison with the capacity of the flask,

(3) Copper wire gieve 100 mushes to the linear inch for siev ing the fweal emulsion and thus o gotting rid of debris,

(1) Glass rod for stirring the fecal emulsion in the sieve.

(5) Glass funnel in which the copper wire sieve is put while filling the flask.

Lmeer Figure.—ArparaTUs USED ForR THE DETECTION oF ANeviostoma Ova By Tne Froaramos Mernop.
From left to right :—
(1) Faecal emulsion placed in sieve and stirred.
{2) Erlenmeyer filled up.
{3) Platinum loop for lifting the surface flm.
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(d) Lagoratory Work.
Collection of Specimens :—

Urine.—Specimen glasses must be clean and kept upside down when not in use, otherwise
the examination of specimens is made difficult by the amount of dust which collects in them,
especially on windy dayvs,

Stools.—The attendants must be instructed to send for examination the part of stool
containing blood or mucus, when present.

Rowtine.

Epecimens must be examined as fresh as possible. It is advisable to examine first any stools
containing blood or mucus.

Exammination of Stools.

With a little experience smears can be examined without a cover slip. If it is thought
advisable to use a cover slip no pressure should be exercised as it ruptures the Bilharzia ova. The
type of Bilharzia ova found should be entered on the patient’s card.

Stools of patients suspected to be suffering from Ankylostomiasis are examined hy the smear
method. If no ova are detected, the floatation method must be used.

A small portion of the feces, the size of a bean, is emulsified in a saturated solution of ordinary
salt (NaCl) by shaking vigorously in a stoppered bottle or test-tube. This emulsion is then
filtered through a small copper wire sieve (100 meshes to the inch) into a conical Erlenmever flask,
which 1s then filled to the brim with saturated salt solution. This is left to stand at least fifteen
minutes, during which time the ova will have risen to the surface. The toplayer of fluid is removed
by dipping under the surface with a wire loop and tapping it off on the centre of a slide. Three
or four dips will remove the surface layer. Do not spread out the fluid too much. Examine under
the low power of the microscope. The apparatus is shown in the accompanying photographs.

Any ova will be readily seen, as most of the fwccal material has been removed. Remember
that the ova are floating on the top of the fluid, which must be forussed, and not on the surface
of the glass as in ordinary preparations.

Ezamination of the Urine.

With a fine pipette transfer a drop or two of the deposit from a conical urine glass on to a
glide. There is no need to use a cover glass. Bilharzia ova are easily detected under a low power
of the microscope.

When Bilharziasis is suspected on clinical grounds but no ova are to be found in an ordinary
examination made as above, the urine 18 centrifuged and the deposit examined.

In re-examination, the state of the Bilharzia ova must be noted. Living ova are clear with
refractile miracidia inside, the organs of which are casily seen. Dead ova are discoloured, shrunk
with a granular content. They do not hatch living miracidia when put into water.

A.—REPORT ON THE WORK OF THE ANKYLOSTOMIASIS AND
BILHARZIASIS ANNEXES DURING 1920.

(1) Qasr BL AINI ANNEXE, 1920
(Extracts from Professor Day's Report.)
The Annexe was opened in December 1919 and has been well patronised since then.

931 cases of Bilharzial infection were treated from Decemhqr 1919 till November 1920,
134 cases of Ankylostomiasis attended during the same period,
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Bilkarziasis.
The majority of the Bilharziasis cases suffered from urinary disease, as is shown below : —
Bladder infection. . ...; :c. s cwn o BIB
Inteatinal indection | .. . st iiren ane e 20
Bladder and’ intestinal ... ... .. .. .. 20
TGy S R e gt R e 1

Torar. ... ... 831

A large number of patients ceased to attend as soon as their symptoms were relieved, as
usually occurs within a week or two of commencing treatment with tartar emetic injections
intravenously.

On the other hand, most patients with septic eystitis as a complication were diligent in
attendance, though little benefit could be procured, and took as many injections as was deemed
necessary.

The attendance of patients for tartar emetic injection can be judged well from the following
table based on an analysis of the first thousand cases \—

Rejected as unsuitable for treatment ... ... ... ... ... .. .. 68
Patients refused treatment 4
Patients treated with colloidal antimony AR SRR S e ey 4
Patients receiving less than 5 grains of tartar emetic ... ... 313
i : =10 ., o T 215

3 i 10-16 " 5 i wes 146

4 15-20 |, 1 i Wi g 92

o : 20-256 ., i + 55

o 25-30 .. " P 84

‘s over 30 grains of tartar emetic ... ... ... ... 10

ToraAl' '..." ..."1.,000

=}

An intensive course of tartar emetic injections, 4-5 in number (a total of 8-9 grains), was found
to be sufficient to kill the ova if given in the first ten days. The late results of the cases were
unsatisfactory.

Treatment of Bilharziasis with emetine, introduced by Diamantis and Erian, was given a
trial and was found to be effective. The high cost of emetine militates against its routine use
for out-patients ; but it is a most useful alternative to use under certain conditions such as :—

(a) For voung children or others whose veins are too small or inconspicuous for intravenous

injections.

(b) For patients who exhibit an intolerance for tartar emetic or where an error in technique

has resulted in abscess.

(¢) For cases of Bilharzial dysentery complicated by amacbiasis.

(2) Qary(s ANNEXE, 1920

The Annexe was opened for work on July 20, 1920, From the beginning it was well patronized
by patients. !

1,264 new patients applied for treatment at the Annexe, either for Bilharziasis or Ankylosto-
miasiz or for both. Of these, 4C9 (33 per cent) were found to be negative, on microscopical exam-
ination, for the disease from which they were suspected to suffer, according to their complaints.
Ova were detected in 855 cases, of which 208 were suffering from Ankylostomiasis and 647
from Bilharziasis. The average number of new cases seen at the Annexe was 95 per working
day. The Annexe had an accomi:.odation of 78 beds for the patients to rest on, after the adminis-

tration of the treatment. P
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Billharziasis.

More than half the patients, forind to he suﬂen‘ng from Bilharziasis, discontinued the
treatment after a variable number of injections.

1,435 microscopical examinations were made on specimens submitted by patients completing
the prescribed course of twelve injections. Bilharzia ova were detected in 541 patients (37-7 per
cent) who returned for re-examination at varying times after the completion of the course.
There were no figures available to show in what percentage of these positive findings the ova
were living or dead.

The average attendance of a Bilharziasis case was T7-6 times, thus having practically this
number of injections of tartar emetic.

The average number of injections given daily was thirty-seven. 'The number fluctuated
according to the season of the year, weather, or work in the fields. The highest number injected
in a single day was 67 cases, on September 6 ; the lowest was 4 on September 13.

A certain percentage of the cases which discontinued treatment, resumed it after a lapse of
time but a8 new cases,

Ankylostomiasis.

The average attendanee of the 208 cases found on microscopical examination to be harbouring
the Ancylostoma worm was 2-7 times. This is a fairly good result, as on an average the Ankvlos-
tomiasis case was given three treatments, necessitating his attendance three times.

No data are available as regards re-examination of cases after full treatment was administered.

(3) MaxsCra ANNEXE, 1920,

The Annexe was opened for work on August 1, 1920. There was a good attendance of
patients right from the beginning.

The Annexe was equipped with seventy-eight stretcher-beds for patients to rest on after the
acdministration of treatment.

During the five months of 1920 in which the Annexe was at work, 968 new cases presented
themselves for examination and treatment. Of these :

77 (8 per cent) were found on microscopical examination to be suffering from Ankylostomiasis.
690 (72 per cent) were found on microscopical examination to be suffering from Bilharziasis.
201 (20 per cent) were found to be negative on microscopical examination to the disease

from which they were suspected to be suffering.

The average number of new cases seen at the Annexe during that period was eight daily.
Bilharziasis.

Amongst the 779 new patients who were suspected on clinical evidence to be suffering from
Bilharziasis, 89 were found to be negative on microscopical examination. The average attend-
ance of Bilharziasis cases was 6-6 times each. The full course of treatment was twelve injections.

Patients completing the full course of treatment were advised to come later to have ther
excreta examined. 402 such examinations were made and Bilharzia ova were detected in 335
specimens, t.e. 84 per cent, and 67 specimens were negative to Bilharzia ova, ie. 17 per cent.
Unfortunately no data are available to show in whai percentage of positive cases were the ova
living or dead. Taken as they are, these results were discouraging.

The average number of injections given daily was 37. The highest number given on a single
day was 83, on September 4, and the lowest number was 1, on November 14.

Anbylostomiasis,

~ The average attendance of the 77 cases found on microscopical examination to be suffering
from Ankylostomiasis was a little above three times each. Thisis a good average attendance for
Ankylostomiasis cases,
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(4) BExna AxNxEXE, 1920.

The Annexe was opened for work on September 1, 1920. Although it was the last Annexe
to open during the year (working for a period of four months only) the total number of new cases
that sought examination and treatment was higher than in any of the other Annexes, showing
that the district was in great need of such an establishment. This is the more soas Qalyib Annexe
iz in the same province and is only twenty miles distant from it. The Annexe was equipped with
64 stretcher-beds for patients to rest after the administration of treatment.

L'lurmg the four months in which the Annexe was open, 1,395 cases presented themselves
for examination and treatment. (M these —

635 (45-5 per cent) were found on mieroscopical examination to be suffering from Anky-
|[.‘r::-h}l'l'lhlblh

563 (40-3 per cent) were found to have Bilharziasis eggs in the excreta.

197 (14-2 per cent) gave a negative result on microscopical examination for the parasite
they were suspected to harbour.

The average number of cases seen daily at the Annexe during the period under review was
about 14 cases, but as many as 43 new cases presented themselves for examination and treatment
in a single day.

Bilharziasis.

The average attendance of a Bilharziasis case was 63 times, receiving as many injections of
tartar emefic.

Of the patients completing the full course of treatment and advised to come later for
re-examination, 127 turned up and were examined. 55 per cent were found to be negative for
Bilharzia ova and 45 per cent showed eggs in their excreta. Unfortunately there is no record as
to the state of these ova, whether they were living or dead.

The average number of injections given daily was 35. The largest number given in a single
day was 90, on December 29 ; the lowest was 1, on the day of opening (September 1, 1920).

Aukylostomiasis.,

In this Annexe only, the Ankyvlostomiasis cases exceeded the Bilharziasis ones, quite in contra-
distinetion to the other two Annexes and the Qasr el "Aini Annexe.

The average attendance of the 635 cases in whom Ancylostoma ova were detected was about
two visits each. This is less satisfactory than that of the other Annexes.

No data are available as to the result of re-examination of cases after full course of treatment.

BE.—REPORT ON THE WORK OF THE ANKYLOSTOMIASIS
AND BILHARHIASIS ANNEXES DURING 1921.

(1) Qasr EL "AINI ANNEXE, 1921,

During the vear the work of the Annexe had been more than doubled. 4,188 new patients
were admitted, about 10 per cent of these were females,

Bilharziasis.

3,520 patients attended the Annexe during the year. Of these :-——

95 per cent with bladder disease.
4 & suffered from pure Bilharzia mansoni.
@ received no injections.
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Of those receiving tartar emetic injections, the attendance was as follows :—
28-9 per cent received less than 5 injections.

274 5 received between 5 and 9 injections.
343 - received between 10 and 14 injections.
94 received 15 or more injections.

Thus it may be reckoned that 40 per cent of the cases took a sufficient quantity of antimony
to kill the parasites.

The regular course consists of twelve injections containing 22-5 grains of tartar emetie.

Three injections a week on alternate days was the routine course. An analysis of the results
shows that both the rapidity of effect and permanent cure are less dependant on the total amount
of antimony given than on a regular tri-weekly sequence of injections.

Sodium antimony tartrate was substituted during the vear for the potassium salt. On the
evidence at hand there does not appear to be much difference in toxicity or effect.

A great many experiments were earried out in the hope of finding a ‘:-'ltl.:-btltutf: for antimony.
Of the metals, copper gave satisfactory results in vitro, but though used in fairly large doses on
patients (after testing on animals), only a very moderate effect was produced on the ova.

Anlylostomiasis.

568 patients attended the Annexe during 1921. The examination of stools of 554 cases gave
the following results :—

Number of
[T
Ankylostoma infection, pure or mixed R T T N SRR LT
Ascaris only 8
Tape worm only 2
Oxyuris only 1
H}templwes 1
Chronie dysentery :—
D3 § i et bl i e b e 8 e Mo e SR A T R O T o e o a8
SRR 0 e e ey v e SR e R 15
i e e B P A P L L R 14
Negative cases e R e L L BT T R [

23 per cent of the patients whose stools were examined failed to return for treatment. Of
those who returned a large proportion was satisfied with only one treatment, as shown below :—

188 received one treatment,
30 received two treatments.
36 received three or more treatments,

As one dose of anthelmintic is beneficial in ridding the patient of a great proportion of the
parasites, it was recommended that oil of chenopodium (or thymol) should be administered to
every patient suspected of Ankylostomiasis at the first visit without waiting to examine his stools

beforehand.

(2) Qary(n ANNEXE, 1921.

The number of new cases attending the Annexe during 1921 showed a steady increase,
especially as regards Ankylostomiasis cases. For statistical purposes new cases attending the
Ankylostomiasis Section were counted separately although they might be treated at the same
time for Bilharziasis. The total number of new cases attending both sections during 1921 was
6,108, Of these, 54 per cent were examined for Ankylostomiasis and 46 per cent for Bilharziasis.

On microscopical examination of the excreta of the 6,108 new cases according to their com-
plaints, 4-1 per cent gave negative results ; 512 per cent were positive for ‘Lnkvlmmmmm‘i and

44-7 per cent were positive for Bilharziasis.

The average number of new cases presenting themselves for treatment daily was 21 cases.

The greatest number of new patients attending in a single day was 59, on September 5. The
lowest number attending in a single day was 1 case, on December 21,
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Bilkarziasis.

The number of Bilharziasis patients attending the Annexe during the year was 2,726 new cases.
These attended for injections 19,590 times. On an average a Bilharziasis case attended seven
times for tartar emetic injection. Thiz was little lower than in the year before.

Patients who completed the course of treatment were advised to return for re-examination.
137 patients were examined at the end of four weeks. Of these, 74 were found to be positive for
ova and 63 were negative. Unfortunately no clue as to vitality of the ova seen was recorded.

Eleven cases were examined after three months from the completion of the course of
treatment and all were found to be positive for ova. Here also the condition of the ova was not
stated.

The average number of injections given daily was 60. The highest number of injections
administered in a single day was 176, on SBeptember 7 ; the lowest was 18, on December 27.

Ankylostomiasis.

Amongst the 3,203 new cases that were suspected on clinical evidence to be suffering from
Ankylostomiasis, the infection was verified by microscopical examination in 3,128 cazes ; the
rest, 165 cases, were found to be negative for Ancylostoma ova, i.e. 5 per cent.

The average attendance of the Ankylostomiasis patients was 2-3 times. Ankylostomiasis
cases were required to attend three times for treatment.

4,076 examinations were made on cases that completed the Ankylostomiasis treatment.

These cases were advised to report themselves for re-examination after two weeks and after
three months from the completion of the treatment. The result of the re-examination was:
94-3 per cent found positive for ova and only 5-7 per cent negative. Treatment was repeated in
all positive cases.

(3) Maxsira ANNEXE, 1921.

The number of new cases atiending the Annexe during 1921 showed a steady increase over
the number of those attending during 1920.

6,124 new cases attended the Annexe during the year.

The excreta of 33 per cent of these were microscopically examined for Ankylostomiasis and
67 per cent for Bilkarziasis. Ten per cent of the new cases were found to be negative for the
respective parasite.

The average attendance of new cases per day throughout the year was 21, practically the
same as in Qalyib.

The greatest number of new patients attending.on a single day was 81, on July 16 ; the lowest
was 2, on January 16.

Bilharziasis.

The number of Bilharziasis patients attending the Annexe during the vear was 4,079. Of
these, 213 were rejected after microscopical examination being done when no Bilharzia ova were
found in their excreta.

On an average a Bilharziasis case attended {or injections 7-8 times.

Patients who completed the course of twelve injections of tartar emetic were advised to
return for re-examination. 1,188 such cazes were examwined after four weeks, umi of these,
71 per cent were found to be negative for ova

Fighty-nine cases were re-examined after three months from the completion of the course
of treatment, and of these 16 (18 per cent) were found to be still passing ova in their excreta. It
18 not stated, however, if these ova were living or dead.

In view of this apparently large percentage of cases of persistent infection, it is necessary to
direct attention to the fact that in Egypt patients return for examination only in case their

symptoms are not relieved. Cases with advanced Bilberzial mfection with septic urinary
apparatus are not relieved by the tartar emetic course, Calcified ova continue to reappear m
the urine by ulcerating through the mucous membrane,
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The average number of intravenous injections given daily was 102. The greatest number of
injections given in a single day was 318, on July 16; the lowest was 6, on January 2. The total
number of intravenous injections administered during the year was 30,487,

Ankylostomiasis.

Amongst the 2,045 new cases that were suspected on clinical evidence to be suffering from
Ankylostomiasis, the infection was verified microscopically in all but 398 cases, 1.e. 19 per cent,
who were rejected. '

The average attendance of the positive cases was three times each, which was quite satisfactory.

Patients completing the course of treatment were advised to report themselves after fourteen
days and after three months for re-examination. 6,067 such microscopical re-examinations were
made which revealed that in 14 per cent no ova were detected, whereas in 86 per cent Aneylostoma
ova were found.

{4) BExHA ANNEXE, 1921,

The number of new cages attending the Annexe during 1921 was very much higher than in
the case of the other Annexes, 11,885 cases sought relief from Ankylostomiasis and Bilharziasis
at this Annexe during the year.

Of the total number, 6,025 (50-7 per cent) attended for Ankylostomiasis and 5,860 (49-5 per
cent) attended for Bilharziasis,

Of the Ankylostomiasis cases, 1,217 cases (20 per cent) were rejected as the result of microsco-
pical examinations revealed no Ancyvlostoma ova in their stools.

Of the Bilharziasis cases, 852 (14 per cent) were rejected as no Bilharzia ova were detected
in their excreta.

The average number of new cases presenting themselves daily for treatment at the Annexe
during the year was 40 cases. This was practically double the average number treated at Mansiira
or Qalyib Annexes during the same period.

The greatest number of new cases attending in a single day was 137 cases, on August 21 ;
the lowest number was 5, on May 26.

Bilharziasis.

The number of Bilharziasis cases attending the Annexe during the year was 5,860. The
diagnosis was verified microscopically in 5,008 cases. On an average each Bilharziasis case
attended seven times, receiving seven injections. The average case is expected to attend twelve
times.

Patients who completed the course of treatment were advised to report themselves at the
Annexe for re-examination.

525 returned four weeks after receiving the final injection of tartar emetic. Microscopic
examination showed that 32 per cent of these cases were still passing Bilharzia ova in their excreta.
The condition of viahility of the ova in these eases was not stated. Fifty-seven reported them-
selves for re-examination after three months from the completion of the course of treatment and
of these 53 per cent were still passing Bilharzia ova in their excreta.

The total number of intravenous tartar emetic injections given at this Annexe during the
yvear was 36,046,

The average number of injections administered daily was 122 injections. The greatest
number of injections administered in a single day was 315, on September 5 ; the lowest was 12,
on June 5 (the day before the Bairam, a religious feast).

Ankylostomiasis.

4,808 cases were diagnosed microscopically as being infected by the Ancylostoma worms.
The average attendance of these cases was 2+3 times each.

FPatients completing the course of treatment were advised to report themselves later for re-
examination. 1,170 were re-examined microscopically. Of these, 40 per cent were found to be
still harbouring the parasite. The rest were negative for Ancylostoma ova. All positive cases
were again treated.
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(5) TaxTA ANNEXE, 1921.

This Annexe was established at Tanta during the year. It was opened for work on July 1, 1921.

The number of new cases attending the Annexe during the six months in which it was open
during 1921 was 6,977 cases, comparing favourably with any of the other Annexes. 25-4
cent of the total number were examined for Ankylostomiasis and 74-6 per cent for Bilharziasis,
9 per cent of the new cases were rejected after microscopical examination, ag no evidence of the
infection was detected.

The average number of new cases per day throughout the pericd under review was 47. This
was higher than the average number of new cases in any of the other Annexes.

The greatest number of new cases attending in a single day was 140, on July 186, i.e. two weeks
from the date of opening; the lowest number was 14, on November 9.

Bilharziasis.

The number of Bilharziasis cases attending the Annexe during the last six months of 1921
was 5,204 cases. Of these, 204 were rejected, as no ova were detected microscopically in their
excreta. On an average each case attended 7-4 times, receiving as many injections of tartar
ametic.

Patients who completed the course of treatment were advised to report themselves at the
Annexe for re-examination. 503 returned for re-examination after four weeks from the comple-
tion of the course, and in 43 per cent of these Bilharzia ova could still be detected although there
18 no record as to their state of viability.

Fifty cases returned for re-examination after three months and of these 44 per cent were
still passing Bilharzia ova.

The total number of intravenous tartar emetic injections administered during the six months
at this Annexe was 37,929. The average number administered daily was 256. The greatest
number of injections administered in a single day was 452, on July 27 ; the lowest was 64, on
July 2.

Ankylostomiasis,

Of the 1,773 new cases microscopically examined for Ankylostomiasis, 413 were rejected, as
no ova were found in their stools. The rest were treated. The average attendance was 2:2 visits
per patient.

Patients completing the course of treatment were advised to report themselves later for re-
examination. 144 cases complied with that request, and of these 28 per cent showed ova ih their
stools while the rest were negative.

C.—REPORT ON THE WORK OF THE ANKYLOSTOMIASIS
AND BILHARZIASIS ANNEXES DURING 1922.

(1) Kasr EL "AiNt AxyNeExE, 1922,

The number of patients examined at the Annexe during the year was 5,801, Of these, 4,560
were examined for Bilbarziasis and 1,241 for Ankylostomiasis.

About 12 per cent of the patients were females and 20 per cent were children under twelve
years of age. The rest were adult males.

Bilharziasiz,

About 20 per cent of the patients sent to the Section showed a negative result for helminth
infection on microscopic examination of the dejecta.

Of the 80 per cent positive cases, half the number completed the full course of treatment
for Bilharziasis and the other half received less than 10 injections.
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It was observed that vomiting and coughing were less marked when sedium antimony tartrate
was substituted for the potassium salt.

Nocturnal enuresis in children was noticed to be sometimes an early sign of Bilharziasis.

One .duuth occeurred as a result of tartar emetic injection. The subject was a girl of fourteen
years who had received eight injections without any symptoms. After the ninth she coughed a
while and then felt better. She left the tents in a good condition, but in the same afternoon was
brought to the hospital in a collapsed condition and died that night.

Compounds of bismuth were tried in bilharziasis treatment with some mild cases, which were
cured, the ova being killed. More active infections were much less affected. The drug was not
considered as a satisfactory substitute for antimony in this disease,

Ankylostomiasis. -

1,241 patients were sent to the Annexe with the tentative diagnosis of Ankylostomiasis,

The analysis of 351 cases gave the following result :

Negative cases : 165
Ankylostomiasis (pure or mixed) ... ... ... ... .. ... 139
T O T L e ata wark ok aws: caca o ae - yeat 10
B e e et e amn cage e 3
TR S et sl o e R S 2
Chronic diarrheea and dvsentery :—
o L e iy o, T . e L 13
IR DR L i i iy 0
Bacillary ... 8
Flagellate ... 2
Of the 351 cases above detailed :—
Received no treatment 05
Beceived one treatment ... ... ... @ o el el e 78
Received two treatments .0 i iii i swe i sse s 100
Beceived three or more treatments G
Treated with emetine for amoehiasis 13
Treated with antimony for Bilharziasis ... ... ... .. .. 9

Oil of chenopodium was almost the only drug used as a vermicide.

Carbon tetrachloride was under trial. At first it was given in doses of 6 cc. (adult) and 4 ce.
(children), mixed with an equal dose of castor oil. It was later given pure in doses of 4 cc.and 3 ce.
respectively.

The daily attendance of patients for tartar emetic injection at the Annexe varied between
171 injections on June 28 and 31 injections on January 29.

The re-examination of Bilharziasis cases after full course of treatment showed that 96 per cent
were cured, no eggs being detected in their excreta.

Most of the Ankylostomiasis cases discontinued attending for treatmment after receiving one
or two doses of the anthelmintic.

Analysis of 500 consecutive cases showed the following result :—

Befused treatment 72 (14 per cent.)
Received one treatment ... ... . ... ... 184 (37 % )
Received two treatments ... ... ... ... .. 110 (22 i )
Received three treatments ... ... ... ... ... 134 (27 i )

The re-examination of Ankylostomiasis cases after full course of chenopodium oil treatment
showed that 97 per cent were cured.
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(2) QALy(Bn ANNEXE, 1922,

The number of new cases attending the Annexe during 1922 was 3,337, showing an appreci
able decrease from the number attending during 1921. The number of stretcher beds in this
Annexe was reduced to 73 during the year.

Of the total number, 49 per cent sought relief from Ankylostomiasis and 51 per cent from
Bilharziasis. 31 per cent of the total number were rejected, as microscopical examination did not
comfirm the clinical diagnosis.

The average number of new cases presenting themselves daily for examination and treatment
during the vear was 11.

The greatest number of new cases attending in a single day was 48 on August 21 ; the lowest
number was 3 on May 24,

Bilharziasis.

The number of Bilharziasis patients attending the Annexe during the year was 1,702.  Of these,
186 were rejected after microscopical examination when no ova were found in their excreta, i.e.
11 per cent. On an average a Bilharziasis case attended six times for injection.

Statistics as regards re-examination after full course of treatment are only available for the
first half of the year. 323 cases were examined four weeks after receiving the last tartar emetic
injection. Of these, 18 per cent showed Bilharzia ova in their excreta, the rest were negative.
100 cases were re-examined three months after treatment, and of these, 30 per cent revealed ova
in the excreta. All the Bilharziasis cases attending Qalyib Annexe in the latter half of the
vear were infected with Schistosoma hematobia. No cases with Sek. mansoni infection attended
during this period. 10,294 intravenous tartar emetic injections were administered during the
vear. The average number given daily was 26:5. :

The greatest number of injections given in a single day was 145 on August 10; the smallest
number was 8 on June 1. :

For purpose of arriving at the average number of injections administered to the Bilharziasis
cases at Qalyib, the records of 600 consecutive cases attending the Annexe between July 28 and
December 20, 1922, are tabulated below :

Number. | Fer Cont

|
]t T o P ey i B LU 104} -
Microscopically negative... ... .. ... . 1330 21+
Received 1-3 injections (1-4-5 gr.) ... . 167 28-0
- 4-7 o (B-5-13-5 gr.)... ... 110 18-
o 8-11 i (14-5-20-6 gr.) ... 87 | 14:5
12 - 225 gr. upwands) 10 I7-6

I

Aunkylostominsis,

Amongst the 1,635 cases that were suspected on clinical evidence to be suffering from Anky
lostomiasis the infection was verified microscopically in 790 cases, i.e. 48 per cent. The negative
cases were rejected. The average attendance of an Ankvlostomiasis patient was 33 visits.

Statistics are available for the first half of the year, showing the result of re-examination of
cases after a full course of treatment. 919 cases were thus re-examined, in 201 (22 per cent) of
whom the Ankylostoma ova were detected microscopically.

Analysis of 800 consecutive cases of Ankylostomiasis attending the Annexe showed the follow-
ing result as to the number of attendances:—

One dose of oil of chenopodium... ... ... ... ... .. 243 (30-4 percent).
Two doses of oil of chenopodium ... ... ... ... .. 195 (244 ., )
Three doses of oil of chenopodiom ... ... ... .. .. 362 (42 )-



ANKEYLOSTOMIASIS AND BILHARZIABIS IN EGYPT. 20

Ascariasis,
Ascaris infection was incidentally recorded while examining the stools microscopically for
Ancylostoma ova during the last five months of the yvear. As the examination in each case was

discontinued as soon as an Ancylostoma ovum was seen, this record of Ascaris infection under-
estimates the real condition of affairs.

The result of microscopical examination of stools during the year was as follows. The number
of cases was 679.

Ancylostoma Ova 93 (13-7 per cent)
SRR S s ol sl e L L Bt LB (Bl 00 g b oY)
o e e e T S S SRR 1) Y G )

Age and Sex of Patients attending the Annexe.

Figures showing the sex of patients attending the Annexe are available for the last five months
of the year. The majority of the cases were adult males. Females in Egypt do not generally
seek such treatment unless they are severely ill. Cases of mild infection with paresitic worms
in females and especially young adults of that sex are too shy to consult a male doctor for their
complaints.

The distribution of these cases {am.nrdlng to sex and age) is as follows . —

—rrra—— — — -

[ Bilbarzinsis. Ankylostominsis ToTar.
Number. Per Cent. Number, | Per Cent. Number, : Per Cent.
- i - — :_ N

Males of all ages ... ... .. 520 38 | 450 12-0 | 1,000 87-8
Females of all ages... TH 122 | 160 180 260 | 21-1
Children of both sexes I:nmh*r , I !

13_‘9"&&[‘“} . H B0 T4 | 104 126 | 9-8

¥ || I

— = e T ————— S — ]

(3) MaxsCra ANNEXE, 1922.

The number of new cases attending the Annexe during 1922 was 6,967, showing a little increase
on the number attending during 1921. The number of stretcher beds was increased to 192
during the year.

Of the total number, 37-2 per cent sought relief from Ankylostomiasis and 62:8 per cent from
Bilharziasis. 3-8 per cent were rejected, as microscopical examination did not confirm the clinical
diagnosis.

The average number of new cases presenting themselves daily for examination and treatment
during the year was 23-5,

The greatest number of new cases attending in a single day was 100 on September 6 ; the

lowest was 2 on March 16.

Bilharziasis.

The number of Bilharziasis cases attending the Annexe during the year was 4,375, Of these,
143 were rejected after microscopical examination as no ova were found in their excreta. On an
average a Bilharziasis case attended 8-5 times for injection, which was a very favourable result
in comparizon with other Annexes.

Statistics as regards re-examination after a full course of treatment are only available for the
first seven months of the year. 1,050 cases were examined at the end of four weeks from finishing
the treatment, and in the case of 14 per cent, ova were found in their excreta.

35,932 intravenous injections of tartar emetic were given during the year. The average

number of injections given daily was 122. The greatest number of injections given in a single day

was 319 on August 30 ; the lowest number was 30 on April 16.
3
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In order to arrive at the average number of injections administered to the Bilharzinsia cases
at Mansira, the record of 4,054 cases was as follows :—

Refused treatment ... ... af e awe 108 ( 8:5 . per cent)
Received 1-3 Injﬂbtlﬂﬂi (1-4-5 gr] ik ek saper i o TR ELBET v )
5 4-7 injections (6-5-12 gr.)... ... ... .. 827 (20-4 W
8-11 mjections (14-5-20:5 gr.)... ... .7 1,640 (40-4 o )

3 12 injections or more (22:5 gr. or more) 724 (18:-0 4 )

Schistosoma mansoni infection (Intestinal Bilharziasis) was recorded in more than a qmir{ér
of the cases suffering from Bilharziasis, The following table shows the result of microscopical
examination of 2,075 cases who attended the Annexe during the last five montlis of the year :—

Schistosoma hematobium infection (urinary Bilhar-

mama)Ll, L e I R o 1,420 (68+8 per cent.)
Schistosoma  mansoni mlLLnun [Intestmal BIH]ELI‘-
: | FIBBIEY i, [ivih ) san yimasyioks aibh o nisianin kisedanDdd H(RA R L )
MNogative CRBOE | i iall wenglian skt saeuin i i A0 olshidl i3 )

Ankylostomiasis.

Amongst the 2,592 cases which were suspected on clinical grounds to be suffering from Anky-
lostomigsis the infection was verified microscopically in 2,466 (951 per cent). The negative cases
were rejected. The average attendance of an Ankylostomiasis case was 4-3 times. Statistics
are available for the first seven months of the year, showing the result of re-examination of cases
after a full course of treatment. 4,778 such examinations were made on cases returning after a
full course of treatment. Many patients were examined on several occasions. 89-4 per cent of
the specimens examined revealed the presence of Ancylostoma ova and in 1047 per cent of the
specimens only no ova were found.

The number of attendances of Ankylostomiasis cases for treatment at the Annexe during
the year can be gleaned from the following table :—

Refused treatifient oo ooijen iy WG G0 0 8B tpat o
Received one treatiment ... o oo wis war aee i 8104 il

i two tr-.?a!mr:ms i TR Pl e ] .

= three treatments or more 27 =) o

Ascariasis,
Ascaris infection was incidently recorded while examining the stools microscopically for

Ancylostoma ova during the last five months of the year. The number of cases was 1,175.
The result of examination was as follows . —

Ancylostoma OVA ... ... .o v e e wee o on 1,171 (99-7 per cent)
APOATEA OWE . skl G giidipen o n it s e S IVRETE I e |
Mepative nu’ (U aa ol i Sorei e ST 0 LU R 2 (01 yit il

Age and Sex of Patients daltending the Annere.

The figures in the table below relate only to the last five months of the year. The mn]n.'rlt}r
of these attending the Anmexe were males, Females are reluctant to consult a male doctor and
do not seek medical advice unless they are severely ill.

e i maf ema s e r— ———— s

| Rilhnriask. .M!I-:. Imtmmm-. [, Torar.

Numboer. r Pér Cant. Nium bor. Por Cont. N uni ber, Por Cent.

e r—m— -
i

Males of all ages . ..o . 1,606 t 708 &70: T4-5 2,381 74
Females of all ages... ... 393 207 - 200 25-1 (i1} 226
Children of both &exe.a {u.udar

12 years) o b8 24-1 319 25:2 777 202
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i : ; (4) BEngA Axnexe, 1922,

The number of new cases attending the Annexe during 1922 was 10,193, showing a little
decrease from the figures of the previous year.

The number of stretcher beds was increased to 88 during the vear.
. Of the total number of cases, 45 per cent sought relief from Allkﬂtﬂstmmimm and 55 per cent
from Bilharziasis. 18 per cent of the total number of new cases were rejected. as microscopical
examination did not confirm the clinical diagnosis.

The average number of new cases presenting themselves daily for examination and treatment
during the year was 34-5.

The greatest number of new eases attending in a single day was 123 on August 12 ; the lowest
was 3 on May 25.

Bilharziasis,

Thﬂ number of Bilharziasis cases EIT.'TEI]{IH]E_ the Anpexe during the vear was 4,746, Of these,
994 (21 per cent) were rejected after microscopical examination when no ova were found in their
excretd. On an average o Bilharziasis case attended 6-5 times for injection.  This is not as favour-
able a result as in some of the other Annexes. ;

Statistics as regards re-examination after full course of treatment are only available for the
first half of the year. 323 cases were re-examined four weeks after finishing the treatment, and of
these, 18 per cent were found to be still passing ova in their excreta. Unfortunately no data are
available as to the state of viability of these ova.

100 cases were re-examined three months after finishing the treatment, and in 30 per cent
of these, ova were found in the excreta.

31,088 intravenous injections of tartar emetic were given during the year. The average
number of injections given daily was 105. The greatest number of injections given in a single
day was 228 on August 30 ; the lowest was 36 onl May 25.

In order to judge the perseverance of patients for treatment the records of the number of
injmtiuns administered to 3,622 Bilbarziasis cases were analysed and the result tabulated as

follo

Refused treatment ... e T D S 21 ( 0-6 per cent)
Received 1-3 |njmt-m|13 [I—-!;u gr}l sah add qithawnl, 084 (208 ok 1)
. 4-7 injections (6-5-12-5 gr.) ... ..o . . 987 (27-2 o )
w | B-ll injections (14:5-205 gr.) ... ... 692 (191, )
» 12 injections (22-5 gr. upwards} ... ... ... 858 (23-8 Reilt )

Schistosoma mansoni infection (Intestinal Bilharziasiz) was recorded in less than 10 per cent
of the cases suffering from Bilharziasis. The following table shows the result of microscopical
examination of 1,873 cases who attended the Annexe during the last five months of the year :(—

Schisiosoma hematobiwn infection (Urinary Bilharziasis) 1,448 |{” -3 per cent)
Schistosoma mansont infection (Intestinal Bilharziasis) 188 (.73 i laal
i e A A P b R NP PR 205 (150 ety

Ankylostoniinsis.

Amongst the 5,449 cases which were SHHP{:{;tml on clinical grounds ta be suffering from Ankylo-
stomiasis, the infection was verified microscopically in 4,593 (84-2 per cent). The negative cases
Whﬂl:h rejected. The average attendance of an Ankylostomiasis case was 2-7 times, It was found
that :—

21 per eent received one treatment.
. AT - received two treatments. W
2, went through the v.lm-Ier coursé-of treatment.

Statistics are &vminhla for the first Eﬂ‘.-"En mnmhq of t.hu vear, showing the- reault -::.Li re-examin-
ation of eases after a full course of treatment. 4] pol edy -8 y BHE ;
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919 such examinations were made on cases returning after a full course of treatment. Of these,
22 per cent revealed the presence of Ancylostoma ova in the stools and 78 per cent were negative
for Ancylostoma ova.

Ascariasis,

Ascaris infection was incidentally recorded while examining the stools microscopically for
Ancylostoma ova during the last five months of the year. The examination in each case was given
up, once the Ancylostoma ovum was detected. .

The number of cases was 2,186. The resnlt of examination was as follows :—

Ancylostoma ova ... ... ... o. ces eee owie oee aes 1,718 (78-8 per cant)
TR L e LA e A LS LA g S SR 1 B PR |
NegafiveiBiy ot ris i S L S Ul T (10 S

Age and Sex of Patients attending the Annexe.

Figures showing the sex of patients attending the Annexe are available for the last five months
of the year. The majority of the cases were adult males,

e

Bilharzinsis. Ankylostominsis, ToTar. .

Numb=er. ! Por I:'t'|1.t.‘I Naml=r,
|

Por Cont. Number, Per Cent.

Females of all ages ... ... 245 1%-5 fid 2 254 301 22-0
Children of both sexes :undlr |
135 815 13-T

]
|
Males of all ages ... ... .. 1,615 86-5 | 1,544 | T0-6 4,158 T80

13 pebime) oot e 218 | 11-6 207

(5) TanTa ANNEXE, 1022,

The number of new cases attending the Annexe during 1922 was 10,315 patients; 16-5 per

cent uE these sought relief from Ankylostomiasis and 83-5 per cent from Bilharziasis.
78 per cent of the new cases were rejected as microscopical examination did not confirm

the i-liniml diagnosis.

The average number of new cases presenting themselves daily for examination and treatment
was 35 patients.

The greatest number of new cases attending in a single day was 94 on March 14 ; the lowest
was 2 on July 22

Bilharziasis.

The number of Bilharziasis cases attending the Annexe was 8,604. This is the greatest number
of Bilharziasis cases applying for treatment at a single Annexe during a year up to the present.
Of these, 486 (56 per cent) were rejected after microscopical examination when no Bilharzia ova
were detected. On an average a Bilharziasis case attended 9-3 times for injection—a very favour-
able result.

Statistics as regards re-examination after full course of treatment are only available for the
first seven months of the year. 1,200 cases were examined at the end of four weeks from finishing
the treatment, and of these, 51-9 per cent revealed Bilharzia ova in their excreta.

136 cases were examined at the end of three months from finishing the treatment, and of these,
382 per cent revealed the persence of Bilharzia ova in their excreta.

75,564 intravenous tartar emetic injections were given during the year. The average number
of injections given daily was 256 injections. The greatest number of injections given in a mngle
day was 483 on April 22 ; the lowest was 98 on March 28.

¢



ANEYLOSTOMIASIS AND BILHARZIASIS IN EGYPT. 33

For the purposs of arriving at the average number of injections administered to Bilharziasis
cases and the number of cases which completed the course of treatment, the records of 8,654 cases
were analysed and the result was as follows :—

Refused treatment ... ... .0 .. L. L .. L. 875 (44 per cent)
EERASTRE RN IR A o foea ] ey 00 SR R RRBT(IT e 6 )
- IR ossin s ety - 33 s il § =, ) e o 000 (2 8- D . )
S + S o L Tl |1 B i iy L e
o AL At T e SRR el BN ed L )
e b P p 500 ( 6-8 ,, )
N o 532 (62 , )
3 7 a3 : - - G089 [ 58 FE }
At 8 i i 469 ( 5-4 )
T el M e W 1 oL SO )
I e i A (AT, T)
B N e S TatETN
i T A e e e e i )
T H. R R T TR I S S S TR R 8 1
7 N e e bt R8T L )
» 1B i REDOEATINPS. Vooaf oo raeti S Joulged L roRB0 (LT 20 a4 )
Schistosoma mansoni infection (Intestinal Bilharziasis) was recorded in about a quarter of the

cases pmant.ing themselves for Bilharziasis infection. The following table shows the result of
microscopical examination of 4,023 cases which attended the Annexe during the last five months
of the year :—

Schistosoma haematobivm infection (Urinary Bilharziasis) 2,772 (68:9 per cent)

Schistosoma mansone infection (Intestinal Blllmr?msns} 097 (24-8 ¥ )
W R T R A A A S W— 245 ( 6-3 o, )
Ankylostomiasis,

Amongst the 1,711 new cases which were suspected on clinical evidence to be suffering from
Ankylostomiasis, the infection was verified microscopically in 1,379 (80-G per cent) cases. The
negative cases were rejected. The average attendance of an Ankylostomiasis patient was 2-6 times,

Statistics are available for the first seven months of the year, showing the result of re-examin-
ation of cases after a full course of treatment. 148 cases were examined, of whom 5-7 per cent
revealed the presence of Aneylostoma ova in their stools. The rest were negative as regards the
presence of ova.

The regularity of attendance of Ankylostomiasis patients and the after-results of the
treatment can be gleaned from the following table :—

Number of patients attended ... .. .. .. .. ..1,772
Refused treatment and cases found negame sixs. e 44D

Anthelmintic administered once only ... ... ... ... 784 (56-1 per cent)
- o iy T A s SR ey L1 TR L g o )

o o thres times ... ... ... ... 266 (154 B )

o four times or more. ... ... 233 (13-6 .2 )

Numhar of patients treated with chenopodium oil ... ... 257 (14-9 A )
2 2 = thymol ... ... ... ...1,465 (85-1 i )

The result of re-examination after treatment was as follows :—

Positive, Negative.
After two doses avi cese cwen (28 (157 per cent) 150 (84-3 per cent)
..I."l.ft-&l.‘ t-l'l]"E-E duﬁﬂ aw L 3‘8‘ {Iﬂ'{} 1] } 2{}1 {3‘1"1} Wy }

Three months after treatment 1 ( 6-2 i ) 15.(08:8 1 .5 )
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" Ascariasis. | ; i B

Ascaris infection “was incidentally recorded while examining the stools minmucu}h:\h:a]ly for
Ancylostoma ova during the last five months of the year. ~ As the examination in each case was
discontinued onge an Ancylostoma ovum was detected, the record of Ascaris infection must have
been much lower than what was actually present.

The number of cases was 576, The result of examinations wags as follows :—

Ancylostoma ova ... ..U LWL L n L L. 8957(688:G per vent).
oV O S nte A b L L L0 SR S B B R L el )

e e e e e LU CECR AT S T S T ) i [ ST )
Age and Sex of Patients allending the Annexe.

The figures in the table below relate only to the last five months of the year. The majority
of those attending the Annexe were males. \

Bilkarziasis. | Aukylostominsis, | ToraL.
- = |._-_r\.-.-
Humlsr. Far Cont, Kumber. | Per Cemt. | Number. ::| Per Cont.
Males of oll ‘Ages ... ... . ["9ITHE ! 672 307 | i 3054 G4
Females of all ages ... ... .. asl | S2:5 | 270 | 464 Ha0 b
Children of both sexes (under I PR 1 -
12 vears) 444 | 108 | LR 14-T I H2q 115 :

D.—REPORT ON THE WORK OF THE ANKYLOSTOMIASIS
AND BILHARZIASIS ANNEXES DURING 1923.

(1) Qasr EL "AINI ANNEXE, 1923.

The number of new cases attending the Annexe during the vear was 5.521. Of these, 4,142
(75 per cent) were examined for Bilharziasis and 1,379 (25 per cent) were examined for Anky-
lostomiasis, i
The average number of new cases attending daily for examination and treatment was 30.
Bilharziasis.
4,142 cases were examined for Bilharziasis during the vear. An analysis of the first 1,000
cases 18 given below : Y -
Urinary Bilharzisgis ... jees e manin srediege daee oovee b 0000600 par canE):
Intestined Balharmiasma ... 0 o e s ool s sl g oo M REnE = ) L
Urinary and Intestinal Bilharziasis in same patient... ... 8 (08 )
Negative for Bilharzingis .... ... oo 6 labosdis 8068:(30-6) sosanil)
Amehiagis o coidknassiatiabiuratens s bt s alibh B{ 0B )

Treatment was administered to 694 patients, of whom 442 (63-7 per cent) received the
complete treatinent and 252 (36-3 per cent) did not complete it. The result of treatment was as
follows :—

Batisfactony. ; sy mase vesvives ilirisiramintal ire B BB EANDEE Rt il
Needed extra injection D I e R IR H il ) w ]
Pergistent BEPBIE 25 wue niers oy wamn ot Bl niing vens o]t il B8 =0 )

Two patients developed jaundice after the course of sodium antimony tartrate.

Two patients died after leaving the Annexe in apparently good condition.

One girl, after receiving the seventh injection was seized with convulsions, vomiting and
diarrheea the following day: died six hours after the appearance of these symptoms.

One male collapsed the same night after receiving the eighth injection. Patient stated
to have travelled six miles on {innf-:ejrf back after receiving the injection. -
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Ankylostomiasis. :

1,379 eases were examined for Ankylostomiasis and other intestinal parasitic infections at the
Annexe during the vear. Analysis of the records of the first 300 cases gave the following result :—

Negative cases ... . sve  ama mde waa AR gxe sy o owges L&D
Ankylostoma {pure or nuw:l} e e A A g o kool 1
Ascaris only . G 8
Tenia only ‘B
Heterophyas only ... .., 3

Chronie diarrheea and dysentery :(—

SRAPRRED 1L AL et 1D s g i
EHNRER] ) o T 4
| Bacillary ... ... 3
Flagellate ... 2

Qil of chenopodinm was given to the majority of the Ankylostomiasis cases. Carbon tetra-
chloride was given to a fair percentage of the patients.

Attendance for oil of chenopodium treatment can be judged from the following analysis of 500
cases i —

Refused treatment S e R R, - L el
Received one treatment {}Hh’ i o T St T [ g )
B b B G v ot i3 w0 A o0 i LD (@B )
E N thymebraatmants L o o o L o o 198 (98B L )

Age and Sex of Cases allending the Annexe.

72 per cent of the total number of cases were adult males, 12 per cent were adult females,
and 16 per cent were children under 12 years of age.

(2) QALYOR ANNEXE, 1923.

The number of new cases attending the Annexe during the year was 15,348, i.e. more than
four times the number of those attending during the whole of 1922,

During the last six months of the year, every new patient attending the %nt:e}.r had
to submit a specimen of urine and another of stools for microscopical examination, regardless of his
symptoms. The average number of new cases presenting themselves daily for examination
and treatment was 53. .

The greatest number of new cases attending in a single day was 308 on August 11 ; the lowest
number was 2 on January 8,

Bilharziasis.

The number of new cases examined microscopically for Bilkarzizsis at the Annexe during the
vear was B,186. Of these, 8,325 (40 per cent) were negative for ova, on microscopical examine-
tion. This high percentage of negative cases was mainly due to the fact that the exereta of every
person presenting himself at the Annexe were examined for both Bi'harziesis and Ankylostomiasis
regardless of the particular complaints.

On an average a Billarziasis case received : six injections, which was less than in any of the other
Annexes. This llugllt- have uppurentlv been due to the large number of Bilharziasis cases detected,
as a result of mic mw::-pm examination of the urine of every patient, Cases that were nuld‘]v‘
infected did not think it worth their while to complete the course of tartar emetic injections and
dropped out after a few injections.
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The records of 2,700 consecutive cases show the following result as regards the regularity in
attending for tartar emetic injections :—

Negative for Bilharziasis ... ... .. ... ... .. .. 487 (18-4 per cent).
Refused treatment 457 (16-9 =
Recelved 1-3 injections ... .. o0 wie dv o o 786 (29-1
= 47 Anjeetions Snarh L BETERR R 358 {18:2, .
2 8-11 injections 206 ( 76
= 12 or more injections ... ... .o e eee 306 (14-8 i

)

28,341 intravenous tartar emetic injections were given during the year. The average number
of injections given daily was 96. The greatest number of injections given in a single day was 318
on August 20 ; the lowest number was 7 on May 15.

Re-examination after the course of twelve injections showed that in 85 per cent of the cases
no living ova were detected, while in 15 per cent living ova were still to be found and were given
more Injections.

Schistosoma Wansom.

Amongst the 4,959 cases in whose excreta Schistosoma ova were detected, 4,766 (92-2 per
cent) harboured Schistosoma hermatobivim (Urinary Bilharziasis) and 193 (39 per cent) harboured
Schistosoman mansont (Intestinal Bilharziasis). The number of intestinal infection with Schisto-
somn hesnatobium was not recorded.  Three cases of urinary infection with Schistosoma mansoni
were recorded.

MoxTinLy RecorDs oF Binmarziasis CASES ATTENDING THE ANNEXE.

I ; | BILHARZIASIE, :
Mosus. | of Now Cuscn. | of 01 Canen

I l Urinary. Intestinal. Negative,

e (|
JBIRATE,. v i dpslbeie b e el B3 [ 4 16 406
g 10y Y R L R L Pl ey || 138 B4 i 42 407
Matoh i R v R nEE S 464 305 27 132 1,006
ADl o fen e wed e wme wen ses) 463 201 B 136 1,487
MRy sttt e Rt S a2b 283 | 4 241 1,501
i § T e R A e 1.074 D46 16 G519 2,170
Jubf &m0 A BER A L A e Ry 797 420 15 362 2,382
August s 0 e e U AR 1.776 050 ] a4 3,847
Bepfembiom on: ot v s e b 893 519 b 364 3,082
CIBRIDOR . o i il i b i s s 557 338 | 1 216 1,746
Wowamber =1 SE s DhE SR 549 550 i| a2 196 1,064
T gl N e el et b it G612 | 30 252 3,082
|

TPOTAL: i1l B, 186 4,766 193 3,325 23,480

Aunkylostomiasis.

Microscopical examination of the stools of 7,162 new cases revealed the following result :—

AncylogtomB:ova ... . we e we il e e 85,716(80-0 'per-cent)
Ascarid owaoe L DL I Dol R it oW N 846 (11-8 ,, }
Negabive ..o ‘i Wl Ll il e s oo AIREETCRTGROTE-EAE SIS

The average attendance of an Ankylostomiasis case was 1-6 times. This low number of attend-
ance was due to the substitution of carbon tetrachloride for thymol and oleum chenopodii. One
dose of the former was found to be more effective than three treatments of the latter drugs. The
result of carbon tetrachloride treatment is the subject of another report in this volume.
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Routine Microscopical Ezamination of Urine and Stools of all Cases attending the Annexe.

During the last six months of the year every case attending the Annexe was required to submit
a specimen of urine and stools, for examination. The treatment was administered according to
the findings of this examination. The total number examined was 5.438.

ANePloBOmMA VA ... .eo i aee san we aee s 4,002 (75:2°per cent).
Schistosoma hematobium ov e o s O, 10% (o9 )
Schistosoma mansoni ova ... ... ... ... ... ... 102 (2.0 , )
Ascaris ova L6, {1317 ] 2 )

The negative cases for ova were very few, much less than 1 per cent. Their exact number
was not recorded, as the urine and the stools were examined and entered into separate cards.

This series of cases demonstrates fully that a large percentage of the patients attending the
Annexe, although complaining of the symptoms of one parasitic diseasze, on examination were
found to be harbouring other parasites. Nothing but a microscopical examination detected mild
cases of infection. On the other hand, treatment of mild cases of infection, especially Bilhar-
ziasis, proved unsatisfactory. The presence of urgent or painful symptoms was apparently
the only factor that urged most patients to continue treatment to the end. Most of the patients
with mild infection dropped off, after a few injections.

Moxrary Becorns oF AREYLOSTOMIASIS CASER ATTENDING THE ANNEXE,

Mammt Examination of Stools, i
Mosrrae. o N Gt e P e U
Ihnky]-:ltnml-uu.l ABCaria, MNegative,
|

T A e e s i A &0 i) 4 a4 | &4
ey R S S R | 41 71 i 11 BT
B P el 0 e e 202 153 2 . 117
Ll L (ER) RE EE 181 142 - — 264
T e ol - SR T A 381 331 = w— | 292
TR T e R S T TR TRY 117 —-— 314
SATUCRGE MR B . e aBLE L a7 G20 87 | 172 303
LATIE T e e et e R 1,776 1,386 125 581 782
T T S S A20% 640 | a5 | 2434 plin)
o L SR S TR 557 341 | 51 ’ 196 176
e R o 5449 439 [ 117 02 135
T R SR S e 866 661 | 242 | 195 431
Il ) AR A i 7,162 h, 716 E 846 ‘ 1,310 3,317

e ———— e s

AGE AND BExX oF PATIENTS ATTENDING THE ANNEXE.

Bitharzinsis,

| Ankylastormina. Torar-
MNumber, Per Cent. : Number. | Per Cent | Number. | Per Cont.
Males of all ages ... .. .. | 5,832 7.8 | s013 | 710 | 10905 | 711
Females of all ages... .. .. 2,554 23:7 | 2,080 | 2040 | 4,445 | 289
Children of both sexes {uﬂdgr l 1 |
12 years) 1,473 130 | 1,334 | 18-4 | 2,797 | 15-3
| ' ' |

(8) MansORrA ANNEXE, 1923,

The number of new cases attending the Annexe during the year was 7,088, showing an increase
of more than a 1,000 cases over those attending during 1922,

Of the total number, 28-2 per cent sought relief from Ankylostomiasis and 71-8 per cent from
Bilbarziasis. 1,253 (156 per cent) cases were rejected, as microscopical examination did not confirm
the clinical diagnosis.
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The average number of new cases presenting themselves daily for examination and treatment
during the year was 28. The greatest number of new cases attending in a single day was 87 on
March 22 ; the lowest number was 1 on February 3.

Billiarziasis.

The number of Bilharziasis cases attending the Annexe during the year was 5,788. Of these,
812 (142 per cent) were rejected after microscopical examination, as no Bilharzia ova were
detected in the excreta. On an average a Bilharziasis case attended 7-7 times for injection.

The re-examination of cases which completed the course of twelve m]octmns revealed that
78 per cent were cured.

42,060 intravenous tartar emetic injections were given during the year. The average number
of injections given daily was 145, The greatest number of injections given in a single day was
367 on August 20 ; the lowest number was 44 on March 28.

The following table gives an analysis of the records of 4,930 cases as regnn:iﬁ regularity in
attending for injection.

RATHREA RN EIVRT, ey el vy pt oy g i g T4 ( 1-7 per cent)

Received . 1-8 injections ..." ... ... ... ... ... .. BT N88 " .. ]
B 4= Injeckione L S 850 (19-6 b |
o 8-11 injections el T e T Se] R DL G SRk [} Heta
. 12 or more ‘injections’ ... ... .0 .o L 1,277 (20-] oty
Moxtury Recorps oF Binmapziasis CASES ATTENDING THE ANNEXE.
Bilharzinsis, (e
Numbor L e T e T s
.. of New Casoa == | of 0 Caseg.
Uninary. Intestinal. Negative. :
LT T JEAPR e B A v S e 227 172 T 10 1,561
Hehpllry . 5o B Sy nic g Rkt aa LR E 200 fich ] 1,746
[T oy erentl St WENN 4 (RRRCL VRIS {038« SN ETR 350 M o AL 11 4,110
Apailev ey iR s E R a6 2095 0h.. - 16 2,703
Mugtts ot bo 8 a0 bS] 311 243 B7 T 1,838
TR e R Rl b R T46 HTE AT E i 5,827
T s e i T e 625 444 o7 132 4,025
AVORRE  co.. b MR, e e b BN 0 1,151 770 2050 - 5,739
i e R e e a0 | i 192 136 i, 286
HTLT ] 71 O ST T T T T 257 | (1] a3 ar i)
November ... i 251 L 152 5 24 1,802
December ... | 387 b i) 128 45 2,746
LOPAL - it real 5,788 | 4,192 1,365 812 1 37,139

e = m— B T——a

Schistosoma mansend.

Amongst the 4,921 cases in whose exereta Schistosoma ova were detected, 4,192 (85-2
cent) harboured Schistosoma hematobiym (Urinary Bilharziasis) and 1,365 (27-7 per cent) harboured
Sechistosoma mansoni (Intestinal Bilharziasis). The number of intestinal infections with Sehisto-
soma hamatobium was not recorded.

Ankylastomiasis.

The result of microscopical examination of the stools of the 2,255 new cases who were suspected
on clinieal grounds, to be suffering from Ankylostomiasis was as follows :—

Ancylostoma o¥8 ... s e rer e g et e 2,258 (990 per cant)
T R Ly e 1 M S i b e ] 441 (195 o’ )
Wegntive At S G oaans e it s e et 1004 4 i) ,

o el
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The average attendance for treatment of an Ankylostomiasis case was 2-7 times. The
a.nthalmmtac generally used was oleum chenopodii.

&ﬂﬂl}"m of the records of 500 cases showed that the attendance was as follows —

Refused treatment ... f
Received one treatment only
7 two treatments b
o three treatments or more

naw

LR

7 ( 1+4 per cent.)
100 (20-0
222 (44-4
171 (34-2

¥

1%

)
)
)

Re-examination uf the stools after a mmplata pourse of treatment showed that 69 per cent

were cured. Apparently a smear preparation of the stool was examined.

i Moxrary REocorps or ANEVLOSTOMIASIE CASES ATTENDING THE ANNEXE

Number

. Examinathon of Btools

| : | ———————— — ____,_i Attendances
| of New Casos, | | af Okd Casesa
| ﬂnl{ylﬂn‘llh . - I =
| R Ascaris Negative. |
S o FRE T r—— - - =
" .l |
B e e e e e upe 119 1149 19 - [ 250
D N G 149 149 30 | IRT
TR S e L mer b sy e vl 211 | 11 441 - | 434
T e e T S 286 | 236 ) e | Bdd
R s i he oo ecerendl 152 18K 36 | 337
BN o s e e sl 0] 333 330 48 | 106
L e AR G | 238 LR 40 Bl 1
R s s v | 270 270 5l 205
Sﬂptﬂmhur S o il T b LR 232 252 ab I a7
October Bl ] 88 84 23 | 169
Hm’eml:er Gl b ] BT 67 1% | 113
L e g A R R SR 120 120 33 . - 05
|
i DORELs iy 2,255 2,252 LI "3 918
AGE AND BEX oF PATIENTS ATTENDING THE ANNEXE.
| Billareinss. Ankylostomiasis, Torar.
! Number. e Cent. Namber, Per Cant Number, | Per Cont.
i e | e - | o R
mmam;u."m." 4,571 7 | 1,60 760 6,262 784
Females of all ages... ... ...| 1,162 | 20-3 | i 260 1,726 216
Children of both sexes hmder | |
12 years) il | 1,005 | 19-1 i 493 21-8 1,087 20:0

(4) BExua ANNEXE, 1923

The number of new cases attending the Annexe during 1923 was 11,135, an increase of about

1,000 over those attending during 1922.

Of the total number, 607 per cent sought relief from Ankylostomiasis and 3-9 per cent from
Bilharziasis. 1,816 cases (16:3 per cent) were rejected, as microscopical examination did not

confirm the clinical diagnosis.

The average number of new cases presenting themselves daily for examination and treat-

ment during the year wis 38.

The greatest number of new. cases attending in a single day was 122 on September 8 ; the

lowest number was 2 on May 14.
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Bilharziasis,

The number of Bilharziasis cases attending the Annexe during the vear was 4,369 patients.
Of these, 702 (16 per cent) were rejected after microscopical examination, as no Bilharzia ova were
detected. On an average a Bilharzia case attended seven times for injection—an unsatisfactory
result as compared with other Annexes.

Ile-examination of cases completing the course of twelve injections revealed that 97 per cent
were cured, passing no ova or only dead ova in their excreta.

26,826 intravenous tartar emetic injections were given during the year. The average number
of injections given in a single day was 92 injections. The greatest number of injections given in
a single day was 182 on August 27 ; the lowest number was 17 on May 15.

The following table shows an analysis of the records of 2,850 Bilharziasis cases as regards
regularity in attending for injections :—

Refosad treatment; sicscsaanhoe b sie s oo esiitrn Tt 261 ( 9-2 per cent)

Recelved 1-3 InJecklons: ... wew: wone e coba eel 714 (25:0.. ., )

44 AT neCTIONE- i R e A 692 (24-3 , )

= 8-11 injections 521 (18-2 ,, )

i 12 or more injectionz ... ... .o e oae 662 (23:3 e )

MoxteLy Recorps oF Broparsziasiz CASES ATTENDING THE ANNEXE.
_————— - i -
| Bilharziasis,
Number | Attendanoes
Mowzns, | of New Cascs. | of Dld Cases,
| Urinary. | Intestinal. Nogntive. )

TRIMATY it eosd i A T e D 217 166 24 20 1,683
Fabenary .0 oo i S R 197 147 32 26 1,451
MEER o ol e e e 418 315 45 Fith 2.013
ﬁl.]}ril 07 L 30 hd o.478
By« ool i s e i) 15 123 16 29 1.208
FHEGT .ot S, o R ) 342 | %55 30 59 1,509
[P TT, SETENE E B b s S B T 14 i 1,282
August L 3 25 1131 2,475
Hl‘ptﬁl'l]hl!l‘ R e = | 612 512 26 % 3,297
Dotiober - copasdss o ol LT AiEiRs | 281 16 43 2,304
Womember .. tov sie . e 07 270 12 33 o2
Dipemnbap: i Lo alga o Bt 486 416 32 G2 2. 480
POTAL frie o 4,369 5,535 316 702 23159

Schuslosomea mansond,

Amongst the 3,667 cases in whose excreta Schistosoma ova were detected, 3,535 (96-4 per cent)
cases harboured Schistosoma hematobium (Urinary Bilharziasis) and 315 (8-6 per cent) harboured
Schistosoma  mansoni (Intestinal Bilharziasis). The percentage of intestinal infection with
Schistosoma hematobivm was not recorded.

Ankylostomiasis.

Microscopical examination of the stools of 6,766 new cases suspected on clinical evidence to
be suffering from Ankylostomiasis showed the following result :-—

Ancylostoma ova ... ... .o owe s we s e 4,388 (64-0 per cent)
r‘lﬂt‘ﬂriﬁ OVa wan vaw Y wmd w e s B84 =i = I,BDB {Eﬁ'? 13 }
Negative ..o wv sen e sanf snn ass wes wws e RO ESLERCS R )
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The average attendance of an Ankylostomiasis case was 3-8 times. The drug generally used
was oleum chenopodium. Analysis of the records of 500 cases showed that their attendance was
as follows :—

Rﬁfllﬂﬁd tl'Bﬂt-mElltl was CE] sas EER wmw e e men o

Received one treatment only... ... ... ... .. .. 149 (20-8 per cent)
i two treatments 127 (25-4 o )
e three or more treatments ... ... ... .. 234 (44-8 ot )

Re-examination of the stools after a complete course of three treatments with oleum
chenopodium showed that 74 per cent were cured. Apparently examination of a smear of the
stool was made.

MoxTtarLy RECORDE OF ANKYLOSTOMIASIS CASES ATTENDING THE ANNEXE.

—

[ i_-“- —
Examination of Stools, i
: Number EX e sy | Attend
Moxms, of Neow Chses | af :II:I E‘:::
Ankylosto- e I
R Ascaris. | Negative,
| |
Lo s e s S e L 131 100 30 197 | 369
F!c]lmﬁrjr 154 101 34 | b i) 307
L e R ! 600 385 132 | 135 a7
R e ai aix nar ais e 54 343 134 | 119 1,170
PR el 1wt ra - o B i S 201 146 W | 35 375
AR e e TR i | 368 I'ls | 107 832
G S R U 613 439 223 | 003 B78
1,262 858 H03 178 2. 160
ﬂalllmmbar.._ e e T e e — 1,198 773 483 | 205 2,401
TR R et e R G149 375 200 | 103 1,305
e et Bce RN S L S 381 % 167 | it B2
T T e S . A oTa8 282 274 i 128 855
i I
Gl iy 0 | G, ThG i 4,838 | 1,808 2,040 12,087
AGE AND SEX 0F PATIENTS ATTENIMNG THE ANNEXE.
Bilharziasis, ,{llk:plwtnmiuis. ToTal.
Number, Por Cent. Number, ! Por Cent, Number, Per Cent.
I_. - - _i. —ae.
Males of all ages .. .. .| 8,718 850 | 4,778 | 706 8,496 |  76:3
Females of all ages... ... ... 651 15-0 1,088 29- 2,639 237
Children of both sexes (under
l-E FMN] saa Y ams Haw 7‘]’3 ll"i l.l'ﬂﬂ "5‘:5 I.Elﬁ 15'3

(5) TaxTa ANNEXE, 1923.

The number of new cases attending the Annexe during the year was 12,031, showing an increase
of about 2,000 over those attending during 1922,

Of the total number, 13 per cent sought relief from Ankylostomiasis and 87 per cent from
Bilharziasis. 853 (7 per cent) were rejected, as microscopical examination did not confirm the
clinical diagnosis,

The average number of new cases presenting themselves daily for examination and treatment
during the year was 41.

The greatest number of new cases attending in a single day was 135 cases on August 19 ; the
lowest number was 4 on May 13.



42 EEPORTE AND NOTES OF THH PUBLIC HEALTH LABORATORIES,

Bitharziasis,

" The number of Bilharziasis cases attending the Annexe during the year was 10,474 patients.
This was the greatest number of Bilharziasis cases applying for treatment at a singlée Annexe
during the year. Of these, 692 (6-6 per cent) were rejected after microscopical examination, as no
Bilharzia ova were detected in their exereta. On an average a Bilharziasis case attended 8-2 times
for injection.

Re-examinationof cdases completing the course of twelve injections revealed that 60 per cent
were cured and that 40 per cent had Bilharzia ova in their excreta. Unfortunately the state of
viability of these ova was not stated. .

80,734 intravenous tartar emetic injections were given during the year. The average number.
of injections given daily was 274 injections. The greatest number of injections given in a single.
day was 615 on August 29 ; the lowest number was 60 on May 20.

The following table gives an analysis of the records of 2,700 cases as regards regularity of
attendance for injection :—

Reftised trentmiBls ™ SOoEmwl 0 L Gl e ol wE 457 (17-0 per cent)

Received 1-3 injections ... ... . i enr wit e 786 (20-1 TR

4-7 injections R et BRE R LR T L G

8-11 injections 206 ( 7-6 gy %)

s i 12 Or INOTe IMIECHONA | .»: ek pew aes b 396 (14-7 Ml 1)

Moxrery Recornps or Biumarziasie (.wa'.'s ATTENDING THE ANNEXE.
Bilharzingis I
.'l[IF'I'I'IrH ﬂlll‘ﬂbl'l’ I ORI - R g e s T Atm
| | of New Cases, of O Cosos,
Urinary, | Imtestinal. Negative, ;
JOMOREY: b i Pl imaees el 029 448 | 115 ] 5, 308
FL'III‘IIII.F_‘.' 280 274 2 4 3,337
Musdh': o o G e e R 798 591 168 30 1,492
1 L L e GOT 420 1689 | 18 h. 864
Ml o R T Rt ] 364 209 91 | 4 3,326
T U A —— 944 | 633 205 | 16 5,701
T e e B e e et 32 B40 233 | 9 4,430
Augnst 1,622 | 1,099 46t | i, 7,819
Boptamabior ... oie cwee ok e T AL 1,627 | 1,004 466 167 11, 065
Oetober:  usas came caas chee s dae wes] Had EL 275 82 i, 25
MNovenber ... oomulees sew e i b 1,025 filhl | 0 6,253
L BEF T o] R UG - NS SR S T 1,074 o7l a37 166 i, 510
ot I : ; J LR

Totati: i sl 10,474 | G TEA ), 048 e 70,949

= ————— Ty — X

Schistosoma mansoni.

Amongst the 9,782 cases in whose excreta Schistosoma ova were detected, 6,785 (693 per cent)
harboured Schistosoma hematoliwm (Urinary Bilharziasis) and 3,048 (31-2 per cent) harboured
Schistosoma mansoni (Intestinal Bilharziazis), The number of intestinal infection with Schistosoma
Rhaematobiiin was not recorded.

Ankylostomiasis,
Microscopical examination of the stools of the 1,557 new cases who were Fmapect-eﬂ on c]!n:liml
grounds to be suffering from Ankylostomineis showed the following result t—
Ancylostoma 6vd ... o iee wer wee dee e wee 1,818 (8415° per cent]

ABORTTS OV s e e adha  Srie BT ko T RN e 99 ( 6-4 Tl |
(1477 o R et it el iy i b e L o 161 (10-3 i et

The average attendance of an Ankylostomiasis case was 3 times, The dmg generally used

was oleum chenopodii. y £1'Y #ol
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Anhl?ﬂiﬂ of the records of 500 cages showed that their attendance was a8 follows -—

T T e N 3 ( 0-6 per cent)
Received one treatment only... ... ... ... ... .. 240 (48-0 Ao v
7 two treatments 1056 (21-0 o
e three or more treatments ... ... ... .. 152 (30-4 ik Lk

Re-examination of the stools after a complete course of three treatments showed that 75 per
cent were cured and 25 per cent were still harbouring the parasite. Apparently only a smear
preparation of the stool was examined.

MoxTHLy RECORD 0F ANKYLOSTOMIASIS CASES ATTENDING THE ANNEXE.

Examination of Stoals,

MoNTns, ol ;:.:.n?:m _m Tes Y o ﬁ?t:}ﬁlgﬁ:

ﬂ:.{.d& ; Apcarls : Negntive,

TR e R —— 75 66 | —- T
v e A e e T R A% na : 12 | 126
e B T R I T T TR T 0 03 - 19 | 151
A,F-tii S, LR HTELE Y | § R R | e k] a9 —_— a0 | I
MR e e e G e 73 il I | 191
G DARTT R O e L m e e e ma 236 | 228 | I T 4400
T A e i e e T 159 139 T 13 315
A 287 | 260 5 22 bl
S S R I 218 194 14 10 405
1 R O ATy i 40 | - 14 177
e S P 50 31 3 16 | 52
T e e R A P 4 b | 157 7o 5| 148
e o Wit ) i 4 ST (PSP, i |z e
Ly L,A57T | . 1,315 10 141 | 2,636

— e e e —
e —sss =T == — —— - = ]

AGE AND SEX oF PATIEXTS ATTENDING THE ANNEXE.

—— = = et a4

| Bilharziasis. L Ankylosteminsis. Torar

Numbet, Pt Cenit It bt | Par Cant. , N wm bar. ! Per Cont.

Malea of all agés .. ... .. 9. 102 BE-0 21 | 59-1 10,043 84-3

Females of all ages... ... .. | 1,312 12:0 636 | ' 40-9 1,948 15-7
Children of both sexes (inde 1.769 17:0 279 18:0 z, 088 16-9
12 years).

-= . e —_——

(6) PorT Samp ANNEXE, 1923,
Establishment of the Annexe,

Port Said is a unique city amongst the towns of Egypt. 1t was built comparatively recently
and practically all its inhabitants were recruited from the interior of the country during ilia
construction of the Buez Canal. The town is surrounded by salt water practically on all sides.
No eultivable land exists within reach of the town, so that the town depends on food brought from
the Damietta area across the Lake of Menzala. The inhabitants are mostly dock labourers and
employees of commercial houses. The water supply is drawn from the fresh water canal of Tamailia
and is filtered before distribution. The town is provided with a good system of sewers. In such
a city it is expected that there will be no endemic Bilharziesis or Ankylostomiasis,

Fishermen coming to Port Said from across the Lake were the main clientéle of the Annexe
as far as Ankylostomiasis and Bilharziasis were concerned. Experience at the Annexe showed that
there were very few cases of Bilharziasis and Ankylostomiasis and it might be safely concluded
that most of these cases contracted their infection elsewhere. It was for this reason that the
Annexe was transferred to Damanhiir, where infection with Bilharziasis is said to be prevalent.
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Most: of the cases attending the Annexe from the town itself and no less than 2,344 (68 per
cent) of all the cases that attended, suffered from Ascariasis. The high incidence of infection
with Ascaris at Port Said demands investigation.

Infection with Twenia (probably saginate in all cases) was more prevalent than anywhere else
in the country. Port Said is supplied with meat from many sources. Frozen meat imported
from Australia and New Zealand is consumed in fair amounts at Port SBaid, where there are special
cold storage depdts. In addition there is a local slaughter-house. Meat might also be brought
across the Lake of Menzala. This subject demands enquiry.

Work of the Annexe.

The Annexe was opened on March 8, 1923, and was working for about five months, during
which period only 29 Ankylostomiasis cases applied for treatment; it was consequently closed down
on July 29, 1923.

The Annexe was attached to the Government General Hospital at Port Said, under the super-
vision of the Director of the Hospital, for the study of the effectiveness of carbon tetrachloride as
an anthelmintic.

During the period, 3,448 new cases were examined, of whom 650 (18 per cent) were rejected
after microscopical examination, as no ova were detected in their excreta. Out of the total number,
267 (74 per cent) attended the Bilharziasis Section and 3,181 (92-6 per cent) attended the Anky-
lostomiasis Section.

Bilharziasis,

During the period under review the excreta of 267 new cases were examined microscopically
for Bilharzia ova. The result of the examination was as follows :—

Schistosoma hoomatobiwm Gl s AR e e IDTACTE D DR AT

Schistosoma mansoni TR SR R 53 (19'8 )

LT e e ] o i 17 ( 6-5 i )
Ankylostomiasis.

3,181 cases were examined microscopically for Ankylostomiasis and other intestinal helminth
infections. The result of the examination wasz as follows —

AnkyloabOMAREIE....  iaxe:planniynet Bobes | uxuts wraf iR 29 ( 0-91 per cent)
Ascaris B O TR b S B W O e e P P e )
2K T S (S i | e e B B e T L 28 { 0-89 . ., )
OxyiEs, ARG Wil e I 149 ( 4.0, )
Negative e N T T R R e 633 (18-86 )

Moxtity Becorp oF Biunarziasis CASES ATTENDING THE ANNEXE.

Bilhareiasis,
Numbor Attendanoes
MoxTns. 'nf}ie: HE of Old Cases,
Urinary. Intestinal. Negative,
t - —

MR b s e e bilE] 41 4 11 =
ApEl o aog medeato el AN RSN 6l 42 T 2 -
Ml T e e A S e 4l 25 12 ] -—
AV e e S PR A 1] i 21 — —
LTV it S B e bl 39 50 ] — —
Toran! =i o 267 1497 o 17 --
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MonTHLY RECORD OF ANEYLOSTOMIASIS CASES ATTENDING THE ANNEXE.
Examination of Stoals
Numbaor v Y Adtendances
Moxrs. of New Cases. of Old Cases
Ankylost vminsis Ascaris. Negative,
Mareh ... ... ds 12 fi i i 1 —
| B R an 12 ap | 9
May ... s e 408 (i 205 104 il
Juna: .. o 2.147 — 1.61%9 405 =
July. ... 579 5 405 121 e
TotaL 3.181 29 2,344 bo4 —

e

APPENDIX I.—TABULAR RESUME OF THE NUMBER OF PATIENTS EXAMINED
AND TREATED AT THE ANNEXES DURING 1920-1923.

NU&IDEII- OF PATIENTS EXAMINED AND TREATED AT THE ANNpxps puriNa 1920,

P

= - —————————
[ i

| Microsoopical Examination, i..-\.{l.rmlnmu-u for' Treatment,
| } G 1T
B | ———————— | T
2 |Hilharzia Ova Awcylostoma | o, i i piE Ankyloato. | Attend
| present. l}l.'ariuemu:.' Hogalive. | Hltrriag. :niu_cin. seu oo
| |
Qalyﬁb H-T-1920 1,246 | i ) 308 40149 4,960 b it H.515
Mansfira ... 1-8-1920 68 | G0 T 201 I, 678 243 4,831
1 |
Benha 1-5-1920 1,395 oHd L5 H] 197 3,048 1.201 4,749
| |
ToTaL 3,627 : 1,900 920 | B0 13,076 2009 15,085
| |

NuMmper 0F PATIENTS EXAMINED AND TREATED AT THI

: ANKYLOSTOMIASIS

AXNEXES DURING 1921.

] Rilharziasis. | Ankylostominsis,
Grand TR FEUNER EErewmTELa E L LT .
Grand Tatal of Exami tF! I Examinations
iy Total of | ttend. | potalNe s i M Attend- | Total Ne L ' Attend.
New m. PUTEC S {!’lm:-, 4 Rilharzia -nnl'::. l‘f‘::ﬂ":l. r | Aneyloa. :ILN::.
v Hrgnti\'r. | tome Uva Nt'gu.l:il.'r. |
present. | presomt. |
AT ~ = s
Qalyib ...| 6,108 26.964| 2,815 2,726 89 19,500, 3,208 5,128 165 7,574
o |
Muansiira 6,124 38,477 4,079 3.806 213 30,487 2,045 1,647 SEFE!i 7,000
Benba.. ..| 11,885 48.438| 58600 5,008  eso| 36,046 5025 ases| 1,217 12,30
1 |
Tanta ... ... 6,977 41,067 5,204 5,000 204 37,0290 1,773 1, 360 41.‘1] 3,138
[Jﬂ]!-.. [}f{'-.’ 1 |
|
| 1 -I iy rovpm
Torat ... | 31,004 154.946] 17,9681 16,600 1,356 l:::-l,[lﬁﬁ| li.lﬂﬁl 10, 943 :-':.IEIEI[ 30 a94

4
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NuMBER OF PATIENTS EXAMINED AND TREATED AT THE ANEYLOSTOMIASIS ANNEXES DURIxG 1022,

| ji Bilharziasis. | Ankylostominsis,
| Grand I Aimeopiead | ' Misrosccpiral
ANNEXH. T(.i.:l:lrtll Total of Examinations. { E:minn!ium.
Now Cance.| Attend- | Total New | | Attend. Tf-ta.l!\m == Attend.
A S Cnsea. | Bilhinreia | ARLOES, Cass s, Anovlos- nnces,
Chva Negative. tomn Ove | Negative,
| Presont. ‘ | Present.
Qalyiih $.337) 12.926 L, 702 1,516 186G 10,294 1,635 T 243 3,632
: |
Mansiira ... ! 6,967 46,536 4,375 4,352 143 356,932 L 2,466 126] 10,604
Benha ... .. 10, 195 43,489 4,746 3,753 004 31,088 G440 4,500 an6l 13,401
Tants ... gt IIII.-'iI-":. 79.150] B.604] 8,118 486) 75,564 1,711 1.379 Jazl  3.5h86
| | | | |
— uu g Toe :
ToraL 30.814| 182,101| 19,427| 17,618] 1,808( 152,878 11,387 9,228| 2,159| 29,223
| I | !

NUMBER 0OF THE PATIENTS EXAMINED AND TREATED AT THE ANKYLOSTOMIASIE ANNEXES DURING 1923,

— s = e > Pl e o -

= - — —

l Hillurriasia Anlylontominsis,
Girand Total SRR el | i
S R ,5:.'3;.” i A it bemiiasic L (|
| il L o ol B Rl i T
B i i WC TN PR DR PR AR Ld
Qalyiib ... | 15,348 37.510| 8,186| 4,766 193 1_..L5I ES,.HIi 7.162| 5,716 BI6 1r3m1 9,169
Mansiita .. . T.ORB| 48,2320 5,733 4.192( 1.365( 8131 42.060| 2.258| 2,258 441 1§ 6,172
Benka... ... | 11,138 43,649] 4,360| 3,535 318 ?{a:;l 26,826 6,766] 4,338 1,808] 2,040(16,823
Tantn ... ... F Ii.ﬂ:ii.! 84.784{10, 474 6,785 3,048 692 80,751| 1,567 1,315 9 141 4,063
s i LI e )
ToraLl. ... : {6,601 214, 'i."}_:EH.TGE.HJ.Eg'Sg 4,221| 6,631 177,9068(17,740(15,622| 3,194! 3,492(36,217
| e ] | | ] 1

o — " - —— =" = — = ——— -

APPENDIX IL—FLUCTUATIONS IN THE NUMBER OF NEW CASES AT
THE ANKYLOSTOMIASIS AND BILHARZIASIS ANNEXES.

The number of new cases applying for treatment at the Annexes was not uniformly distributed
throughout the vear. There were periods in which the number of patients was so great that they
could not all be aceepted for examination and treatment and so some had to be deferred to a later
date. At Tanta and Benha Annexes patients complained of being unable to get into the Annexes
in spite of attempting to do so for several eonsecutive days. Some were often seen at the door
of the Annexes at sunrise, coming from distant villages. It was found necessary to pru-ﬂ&ﬂ a
place for donkeys at Qalyiib Annexe in order to prevent congestion of traffic on the main road in
front of the General Hospital there.

On the other hand there were periods in which the work was very slack, the number of new
cases very low and attendance for treatment very irregular.

It was noted that the sudden rise or fall in the number of patients occurs more or less
simultaneously at all the Annexes.
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The following are some of the factors causing irregularity in attendance :—

(1) The demand or otherwise of manual labour in the fields. The accompanying two graphs
from two of the Annexes show the monthly anumber of new cases attending in a year and the
relation between the fluctuation in number and the principal seasons of agriculture.

(2) The state of the weather influences to a certain extent the attendance of cases. More
patients apply for treatment during summer than during the winter. Rainy days are phenomenal
in the very small number of patients attending the Annexes.

(3) l..'lurlng Ramadan, the month of fm!ung of the Mohammedans, the number of patients is
usually very low, as the taking of medicine or injections during this period is regarded as a breaking
of the fast. [hll:,r those who are severely ill or incapacitated =eek treatment during this month.

It is evident that economic conditions are the important facter influencing the attendance of
patients for treatment. In seasons when work is scarce people flock for treatment. but once there
18 a chance of employment thev postpone it, however urgent it seems. The day on which a patient
attends the Annexe is a loss to him as no wage will be earned. He generally comes from a distant
village and has to wait a long time at the Annexe, leaving the Annexe at noon or later. It is
probable that if the treatment centre were close to a village., the loss of a little time would
not prevent the patients from resuming their work and would ensure greater regularity and
perseverance in attendance. This would probably be best eflected by means of travelling tent
units.
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PART IV.

Financial Statement.

1.—Cost of Examination and Treatment at the Ankylostomiasis and
Bilharziasis Annexes.

In considering a scheme for an attempt at the relief of such widespread diseasez as Anky-
lostomiasis and Bilharziasis in Egypt, the item of cost must receive careful attention. The appended
tables show the capital expenditure and per capita cost for examination and treatment during
the vears in which the work was undertaken.

It was found that the cost of drugs was an insignificant fraction of the expenditure.

The salaries of the medical officers amount to about 40 per cent of the total expenaiture.
Hince 1922 two medical officers have been attached to each Annexe ; before that date one only was
in charge.

The salaries of attendants amount to about 20 per cent, whilst the cost of equipment and
apparatus, druges and rents amount to 40 per cent of the total expenditure.

It will be noted that all microscopical examinations and treatments are carried ot by qualified
medical men, in contradistinetion to the practice in campaigns in other countries, where such
microscopical work is entrusted to trained attendants. If the same could ke adopted in Egypt it
would reduce the expenses.

The Bilharzia treatment necessitating such a large number of attendances and careful prepa-
ration and administration of intraverous injections cecupies most of the time of the medical officers.
This work has to be carefully watched to be efficient. No similar work is undertaken anywhere
in the world on a large scale except at the venereal campaign clinics in England and America.

It is gratifying to know that the per capita cost of examination and treatment is so low during
the last three vears and is lower than in similar undertakings in other countries.

The International Health Board of the Rockefeller Foundation has established an index
expressed as per capita cost of examination or of treatment for the sake of comparison between
similar works in different countries. The index is arrived at by the simple process of dividing the
budgetary expenditure of the campaign by the number of persons examined or treated. While
this is called “per capita cost ” for want of a better term, it 18 understood that it is not the actual
per capita cost but only an index of cost which for purpeses of comparison is sufficient.

The real per capita cost in Egypt is calculated in a tabular form later.

(#) Per Caprra CoST ACCORDING TO THE INTERNATIONAL HEALTH BOARD'S STANDARD.

| Examination, Treatment.
“P.T.  Amer. Dell, | P.T. Amer. Dall.
Campaign in Egypt (1913- ]‘J'I.'nj e e e e e R 177 G4-0 320
Duning the wene 19208 . 0l s i e et e | e e e AT -85 1870 .36
Uuring the year 1921 AAT T SR S S e e S T 23.0 1-15
DNuring the vear 1922 e s e e T o (O] It 0-7H 17-0 -85
During the ycar 1923 EL I R e e e e A e e R T T 13:0 0+65
Queensiand (Australia), 1918-1919 ... ... ... . o w0 e e e 2024 1412 | 129-6 - 0B
Trinided (West Indies), 19140912 ... ... .o oo cee wos wne woe oo 22-8 1-14 34-8  1-74
u“!ihll!- [Weit Tndies), 1OVE-I90T- -5 - 25 =y s St el i) -85 120-0 i D
L maica (West o T e ) | RSl S R, SRl el e | 9.6 1-63 0.2 %-51
Vincent (Wist lwhrs; TOTESIIG. o e o e g 109 a6-4  1-32
I*ﬂtluh Gusane;, A9T4=10090 00 R s R R e e Sl e 1-21 | 43:6  2-18
Dutch Gainka, 19051007 .o hr nee cier oen e i men wes rewadl ey 1-87 | 44-2 @.a]

i
*® The expensss ieladad oast of eonstroction of tw: Annexes which were apen only for o period of four months during that year.
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It is thus evident from the akove table that in spite of the inclusion of Bilharziasis examina-
tion and treatment in addition to Ankylostomiasis work the per capita cost in 1923 was the lowest
ony record amongst the countries above-mentiond.

() Tre Rean Cost oF THE TREATMENT.

As has been mentioned before, the cost of drugs used in the treatment was insigrificant and
go it is feasible to divide the total expenditure by the number ofi ndividual visits tc the Annexes.
The cost of one visit represents the per capita cost for examination. The cost of thrce visits
represents the per capita cost for Ankylostomiasis treatment, s it is the general rule with thymol
and oil of chenopodium to administer thiee treatments. The ccst of twelve visits represents the
per capita cost of Bilharziasis treatment.

The substitution of carbon tetrachloride as an anthelmintic in Ankylostomiasis instead of thymol
and oil of Lhenopudmm will reduce the per capita cost of Jltllwlmtumﬂﬂm treatment during 1924
to one-third of its cost during 1923, one treatment with carbon tetrachloride being sufficient in
76 per cent of the cases.

2.—Cost of Examination and Treatment at the Ankylostomiasis and
Bilharziasis Annexes.

i
%.‘5 % - g |
: o % - -
AxxExns, 'g E.& E EEE E Examinatiomn, Ankylostominsis Crred. Bilhaszinsis Cured,
= g E ‘E:-,:'l- =
55| <& | 3
E = .
LE. | BT. | suimng | Amer " T*Thuqm_]‘]' Sillliey |- ALmer;
Qﬂ!"ﬂ'&. 4"9“1""'“ Dollars. Aol P, Duxiinrs. : aral® nee | TMllars,
1920 .. 2609 5,515 22100 27-0] 5/ 1-40] 81-0 163 4 Co| 324 | 66/ 16-20
1921  ..| 8,746 21,112 768| 2:5] 0/6 0-12] T-5[ 1/ 1] 87| %0 | 6/ 1-50
1923 .| 4.678| 12.936| 1,151) 64| 1/3) 0-32| 19-20  4/-[ 0-96| 77 | 16| 3-80
1923 ) 31,847 375100 1,117 t-90 o5 0-100 5-7

1/2] 0-25| 23.81 47 1-14

Mansiira,

A ol 1,570 4,821| 1,270 20-50 42 1-5—1}! 61-5) 1274 310 246-0] 5ol 1-23
1921 ... 11,228 31,523 840 2-0| 0O/ 0-10f 6-0| 1/2| 0 30| 24-0{ 4/10, 1-20
1923 .| 12,795| 46,536] 1,008 1-8 0/4| 0-00] 54| 1/1] 0:27| 21-6 4/4] 1-08
1928 .| 8,603 48,232 1,220 2-1 0/6) 0-10f 65 1/3)  0-31] 25-2 51| 1-26

Benha,
1920 1.52% 4. 7459 1,068 17-
1t S 9 660 34,4977 T26
1922 .| 11.437| 43,.4R0 1,356 2

3/3| 0-80) 51-0{ 10/3 2-50| 204-0| =1 10-20

/4l 0-08] 4-8 1/ | 0 24| 20-0| 4/~ 1-00

Ofs| 0-12 T-2 1/6| 0-35| 28-8 -4
L] 1

o
=
o

0-30[ 24-0|

1925 .| 13,945 436190 1,138 20| ‘o5 0-10] 60 13 /el 1-20
Tanta. | . I '

1921 .| 7.672 41,067 663 1-3| o3 o0-06) 4-00 ool o020 160l 32 o-g0

1923 ..| 11,763 79,150| ' 1,104] 1-2| /3 0-06| 38-6| 0/9 | 0-18| 14-4] H/-| 0-72

18923 e Db ADD| B4, TH4 1,418 1-4 0% 0-07 4-2( 0M0| 0-21 3 (-84

16-8

ToTars AND AVERAGES FOR ALL THE ANMEXES.

1820 .| b5,691| 15,085 4,538 220/ 4/5| 1-100 63-0| 13/3| 3-30| 25¢-0| 53/-| 13-20
1021 ..| 37,308 128,679 2,997| 1.8 0/4| 000 B4l 11 0-27] 216 44 1.08
1922 .| 40584 182.1001) 4,708] 21| o/a| o-10] 6.8 /4 0:31] 25.9] 5| 193
1928 ..| 53,939 214,175, 4,809 1-8] 0/4| 0-09] 4'5-4i 11| 0-27] 21-6|' 414! 1.08

I-I. =- %_- T = = — i % e y—

.
- = z = - - T — =
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3.—Staff Establishment of an Annexe.

The following list gives the necessary staff for starting an Ankvlostomiasis and Bilharziasis
treatment centre.

The expenses are so small in comparison with the number of persons that can be treated.

Salnry
. (L.E. por annumj.
TIbA I CA] TOTUCATH . 1y tewn i mses ol w Bt e o pmns sy Bomparsmnsssdd B o DN
clerk whd s e T T o (0T O N R
bash-tamurgy {Lhmf 1103 [ 361111 ") TR PR S S . (.| |
male SttamdaniR ... ..o s anteihs e Sl R s T AT

fomnale. abfemdanti oo st S R s e et R L

ghadir L EuArd): i (vt e S san wher s bttt b o 10 o itr SR A
INCINETABORE. TOANY ol o i sk it bt e e Ecris A A ettt i OEY SN

e vy 1 E_i'i'& 200

[l = I TR P

It is to be noted that in small travelling hospitals the staff as shown above can be reduced.

4.—Equipment Establishment of an Annexe capable of treating
12,000 Patients per Year.

| Quantity. Prioe.

LE. Milk
Aprons, ward, orderlies’, material o 4 0o 316
Barrels, glass, for ﬂﬂ"l‘ﬁ, 10 litres, :-::mplere 1 i 600
Barrels, half .. - 0 600
Basin, wash-hand, 38 centimetres top diameter ... 4 0 362
Baskets, wooden, correspondence 1 0  0BO
Baskets, wooden, waste paper g 1 0 120
Blankets, woollen, brown, 230 x Lr'fp L'q-!ltllthe:: 10 3 Bo0
Boards, black, various sizes 1 1 144
Brooms, hair, wall, without hﬂﬁdf{‘ 1 0 505
Bedsteads, canvas, fnldmg ] & 640
Boxes, card mdex 1 3 e i)
YT LT Tt T e R g N et ol Y s SR8 g e . 2 i (1T
Cases, slip, pillow, 2nd class, long, 95 x 45 ceatimetres .., ] 20 3 50D
Cases, wood, packing, Ne, 1 | o 1 (180
Cases, wood, packing, No. 2 fi 1 420
Chairs, 't'-l."'l.'l'lll.l:]'l. T A A e e s e S e 2 1 078
l[“llmrs-. cane-bottomed, bent“wti ol et by bl Lt ot il e - ] i & TG0
Cupboards, ward, Iargﬂ 1 4 552
Cupboands, wooden 1 Rl i
Flag, hospital 1 0 750
Flagstafi 1 (LI 5
{:n]]ul_'rwa, hlug:—gn'-.? 'm:mlﬂLh .Iarge il (1] 572
hlaﬂhm&, waber, §pmb .. oLl s i 0 020
Gowns, white, drill, ]nl:ul:u'nll:mr_',.r 3 1 800
Jackets, linen, bashtamurgies ., 1 1 J60
Jugs, i.e., wash-hand, 31 litres... 2 0 360
Lamps, tent, spirit 4 L] (1]
Lampe. hurricane .. S 3 0 480
Mug-t u]uminmm =1nn1m:g i E:ltn- 10 ] 300
Pails, :||;- 18 litres By 3 0 RLLL
Pails, i.e., for night stools... A : fi 2 100y
Pans. :c sauce, 1 handle, W:Lthout t:mer. I Iltre 1 0 050
Pans, ie., sauce, 1 handle, without cover, 2 litres 1 0 075
Pans, i.e., bed, round, with cover ... Hi (i} 0
Pillows, cotton, long, -1l}><£H] 3 lulm.l 12 It 200
Plates, i.e., gullah, 9°.. | (i} [ 130
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l;ll.iu.u'l.ilf. Frice,
, LE  Mil
Racks, hatz and r.'lu‘thna, 3 ]}&gn M| 9 a 200
Sﬂ-':h, m sia ke . b i 150y
Sacks, tibn - ; & 0 G40
Scrapers, iron, door 2 1] A80
Sealers, lead ... 1 0 )
Boots, tamurgia, targe 3 0 510
Stand, iron, wash-hand ahe | 0 250
Tnhlu, wooden, ward, 2 metres .| 1 2 b7
Tables, wooden, ama.li Varions.. - 1 ] Y]
Tables, wooden, office, 3 drawere : l ] B
Teshta, co p-er 100" centimetres | 1 1 2N}
Towels, white, hospital ... | 3 0 300
Trousers, wiut-&. biash- t.amurgla, ]u.rgs | 2 0 976
Trousers, white, linen, orderlies, large 9 1 440
Veils, nurses, 200 % 100 eentimetres 9 0 144
Wardrobe, general pattern. ., A o 1 b A0
ToTAL 74 B
5.—Instrument Establishment of an Annexe.
Quantity. | Price.
|
|  LE Ml
| I
Enemas, indiarubber . | 2 [t ik B
, dissecting 1 | ] 174
Foreeps sterilizers. .. 1 0 By
Scalpels, operation, 6 2 0 382
dressing, eun‘cd sorew ]-mnm R+ 1 a1 B
Scissors, dressing, straight, -ul.nu shanks 1 0 466
Smrm‘h hladder, Cutton’s . LI 1 0 A6
Btethascopes, binaural 1 0 300
Syrings, hypodermic, glass, 2 c.e. 30 1. 060
Lamps, B 1 0 060
Scales, dispensing, 1 : 2,000 grﬂmn'ps , 1 2. b3
Sterilizers, syringes A T 2 1 1]
Trays, imstrument, i.e., sqmn‘:... 4 | S [
E‘anm[ugea blood, hand L 1 6 435
Forcope, microscopic slides... 1 0 112
Microscopes, stand ... .. 2 56 502
¥ objectives ! 4 9 24
T oculars 1 1 032
Stands, urine test, complete | 3 U
ToTar B0 g
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PART V.

Ankylostomiasis and Bilharziasis Hospitals
run by Provincial Councils, Societies, and Private Individuals.

1.—Provincial Councils Hospitals.

AXKEYLOSTOMIASIS AND Binnarziasis Hosprran at Smpixy gL Koum
ruy BY Miwuriva Provincial CoumciL.

The hospital was opened on February 4, 1922, at Shibin el Kém. [t was arranged that while
the Provincial Council paid all expenses of the hospital, the technical work was under the
51|.|m1'\'i5i{:|n and regular inspection of the Department of Public Health. The routine examination
and treatment at this hespital conforms in all details to the routine followed at Government
Annexes.

This Annexe was the first hospital of its kind to be erected by the Provincial Councils. Its
establishment reflects much credit on the acumen and public enterprise of the President and
members of this Provincial Council.

(a) RerorT oN THE WORK DURING THE YEAR 1022,

The number of new cases attending the hospital during the eleven months in which the
hospital was open for work was 8,328.

Of the total number, 3,188 cases (38-2 per cent) sought relief from Bilharziasis.

28-6 per cent of the total number of new cases were rejected after microscopical examination
of the excreta when no ova of the particular infection suspected were found.

The greatest number of new cases attending in a single day was 125 on February 11; the
lowest was 2 on May 25, just before the Mohammedan Bairam.

Bilharziasis,

The number of Bilharziasis cases attending the hospital during the year was 5,140. Of these,
1,214 were rejected when no Bilharzia ova were detected in the excreta. On an average a Bil-
harziasis case attended 11-5 times for injection, which is, according to the figures, ideal.

The excreta of 1,630 cases were examined for Bilharzia ova after the full course of treatment
was given. In 21-2 per cent of these, ova were detected, the rest were negative.

45,034 intravenous tartar emetic injections were administered during eleven months. The
average number given daily was 170 injections.

No figures are available to show the percentages of Sehistosoma hematobium infection and
of 8. mansoni infection amongst the Bilharziasis cases.

Ankylostomiasts.

Amongst the 3,188 cases which were suspected on clinical grounds to be suffering from Anky-
lostomiasis, the infection was verified micrescopically in 2,030 cazes (63-3 per cent). The negative
cases were rejected. The average attendance of an Ankylestemiasis case was four times.

1,363 cases were re-examined after full course of treatment with the result that 34 per cent
showed microscopical evidence of Ankyicetemigeis infection and t(he rcst were apparently

cured,
/
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(b) List sHOWING THE NUMBER OF PATIENTS EXAMINED AND TREATED DURING 1922,

BiLHARZIARIS,

e —

New Casos, Old Cases. Number of Potients treated.
MoxTHs. —

Positive, Negative, Positive, Negative, New. .

January ... = — e - —
February... 51 110 | S ' — HH8 2,600
March 583 132 | 16 140 143 4,319
g};ﬁl 580 135 | 27 134 443 5,623
o) v 162 37 | 15 178 150 2,278
June 263 81 27 138 184 2,010
July... . 349 £9 73 175 320 3,106
August .. 383 266 34 1046 461 2,614
Septembe 249 16 a7 153 258 3,085
October .. 204 &5 38 14 195 2,012
November 296 i 28 (ki 219 1,759
December 2460 i 51 75 287 2,041
ToTaL .. 3,926 1,214 346 1,284 3,587 41,456

AXEYLOBTOMIASIS.

New Cases. O] Cascs, Number of Patients treated,
MoxTas. — = =

Poaitive. Negative. Positive. | Negative, New, Q.

January . —. — = | — | —_ -
February... 200 160 9 13 | 380 271
March 216 88 102 | 128 413 735
April MHT | 63 127 | 149 452 806
May... ... 42 | 21 31 | 56 | 72 283
June. ... 127 80 47 | 54 | 240 | 321
July... .. 141 165 48 | 151 291 543
August .. 225 190 19 | 113 | 454 470
September . 188 160 18 | 81 156 503
Octaber 167 116 a1 | 61 | 164 399
November 182 6o | 20 | 45 | 177 305
Iecember 185 L1 22 ! 45 i 178 409
ToraL ... 1,920 |I 1,168 464 ‘ 899 2,977 5,235

(¢) ReporT ox THE Work pDURING 1923,

During 1923 the hospital was open for work till the end of October when it was proposed to
transfer it to Minuf, in the same province.

The number of new cases attending the hospital during the ten months of 1923 was 6,479,

(Of the total number, 469 per cent sought relief from Ankylostomiasis and 53-1 from Bilhar-
ziasis. 1,120 (17-2 per cent) new cases of the total were rejected, as microscopical examination
did not confirm the clinical diagnosis.

The average number of new cases presenting themselves daily for examination and
treatment during the period was 28.

Bilharzinsis.
The number of Bilharziasis cases attending the hospital during the year was 3.444. Of these,
581 (17 per cent) were rejected when no Bilharzia ova were detected microscopically in their excreta,
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Figures showing the average attendance of Bilharziasis cases are only available for the first
five months of the year. On an average a Bilharziasis case attended 98 times for injection.
Only 35 per cent of the patients had the full course of treatment.

555 cases were re-examined after having a full course of treatment. In 38 per cent of these
cases Bilharzia ova were detected in the excreta.

During the first five months of the year 12,499 intravenous tartar emetic injections were given.

The average number given daily was 105,

Incidence of Schistosoma mansont Infection.
Amongst the 2

soma haematobium and 14 per cent harboured 8. mansoni,

Ankylostomiasis.

007 Bilharziasis cases diagnosed microscopically, 86 per cent harboured Schisto-

Amongst the 3,035 new cases suspected on clinical evidence to be suffering from Ankylosto-
miasis, the infection was verified microscopically in 2,496 (82:6 per cent). The negative cases were
rejected. The average attendance of an Ankylostomiasis case for treatment was 3-5 visita.

Of 311 cases re-examined after having the full course of treatment, 98 (31-5 per cent) were

found upon microscopical examination of the excreta to be still passing Aneylostoma ova.

On analysis of the records of 500 consecutive cases it was found that :—
Refused treatment 21 ( 42 per cent)

Negative : P o i e R e 163 (326 = )
Received one treatment u:u:ll}:r 240 gig U L
W two treatments s 30 [ 6-0 - )
1) three or more treatments 244 (48-8 ,, )

Age and -Sex of Patients altending the hospital,

The figures in the table below relate only to seven months of the year, April to October
inclusive.

]h]hn.'n: EASIK. .-'I.:l.lt:,'ln.lt::min.ﬁ.u. TarTAL,
| Humbor, Por Cent. Numibor, Por Cent. | Wil Per Cent.
1
Malez of all ages . 2,015 2 -4 1.410 Gd-T | 3,435 The1
Females of all ngf-s: 305 15-2 Ta7 a5-3 1.072 23-9
Children of both sexes flL]Jflur l"' ye rlrr-} 282 12-1 273 126 i) 12:3

() LisTs sHoOwWING THE NUMBER oF PATIENTS EXAMINED AND TREATED DURING 1923.

BiLaanrziaens,
Neow Cases, I Ol Casea, Number of Patienta treated,
MoxTHs - =
Pasitive. | Negntive, | Posdtive. Negative, New. Obd.
I EDEE g 5] i
January’ ... 226 | 90 | GO | 23 222 2,411
February... 185 | T 21 | 7] 186 1 GG
Mareh 411 105 42 i) 438 3,408
April 310 67 49 | 78 HH 5,297
May... 133 | 29 10 i 153 1,459
June 2532 | 25 | - -
July... 258 26 | - - -- —
Aungust 1| ‘ bb . - — e
Hep‘tﬁmlmr 401 i | === | - —
OetoDer oo wee wene e 262 45 | = e =3 s
i E |
ToTaL 3 2 #63 ‘ 581 | 208 | 350 1,288 11,211
1 | |
= - e = =}
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ANEYLOSTOMIAZIS,
| New Cases. Ol Cases. | Numbor of Patients treatod.
MosTns, i 1 | —
Positive. | Neymtivo. Positive. | Negative, | New. .
e - ——— = ..i._ R | EEEE e
T 181 i 26 5o | 180 450
February... ... ... .. 183 i3 11 | 34 | 163 368
o e e e 281 T4 17 38 258 513
ii,:ﬂ 231 55 | 44 | 228 G4
PO 162 42 23 38 136 268
AEETL e S 236 fil - | L
AR e e 285 19 -
dngusk L e s 203 42 | — .
Beptember ... ... .. wT o 39 : = . [ i
Ctobar ... ..o ... 228 48 - 21 2 ' -
TOTAL:: e 2,496 ] 98 213 | 064 | 2 403

2.—Ankylostomiasis and Bilharziasis Treatment carried out by the
Church Missionary Society (1905-1923'.*

The Church Missionary Scciety in Egypt has taken a deep interest in the treatment of Anky-
lostomiasis and Bilharziasis, on a large scale. At their Central Hospital in Old Cairo, large numbers
of cases are treated annually, so much so that the Society undertook similar work in the provinces
with great success.

No less than 103,836 Ankylostcmiasis cases were treated at the Society’s hospital, Old Cairo,
during the last eighteen years (1905-1923), as can be gleaned from the following table :—

Vo At | v 2l
1905 ... ot ieD ] i | K511 T et e S R PR RS (.
1906 ... L P | BT 1T S ) (R, 5 (1
T e | RS T | M Ly e e i ) [ 211
1908 WELiso Il 1638 il L w8060
1909 ‘ 1,072 || 1919 ... oo oo e ae .| 10,978
1910 2,831 1] e SR R e e R T
1911 i O aoye HepomuiukeiBlons o s b ST
1912 Lo dmBLE - BB S e v wie el BizTeh
1913 .. |- 16,35 | e A S (N P L
1914 .. | 6,955

Ankylostomiasis patients treated at the Old Cairo Hospital come from all parts of Egypt.
Judging from the following list, showing the Markaz towns from which nearly 8,000 cases eame,
it is evident that patients come for treatment from as far south as Qena and as far north as Mahalla
el Kubra, in the north of the Delta. The Provinee of Giza, however, contributes proportionately
far more patients than any other province in Egypt. This is principally on account of its being
the nearest provinee to the hospital.

——— e e,

*The figures in this accoupt were supplied through the couriesy of Dr, Coleman of the Church Missionary Sociciy's Hospital at Ofd
Cairn,
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(@) LisT SHOWING DISTRIBUTION OF ABOUT 8,000 MALE PATIENTS SUFFERING FROM
ANKYLOSTOMIASIS TREATED AT THE CHURCH Missionary Hosertarn, OLp Carro.

Helwin (Cairo)

Gharbiya Province :—-

Tanta
Zifta

Santa...

Mahalla el I{ui;;‘n

Belgis

Talkha

Minufiya Province :—
Minif
Ashmiin
(Quweisna ...
Shibin el Kdm
Tala

Beheira Provines :—
Kom Hamida
Dilingét

Dagahliya Provinee :——
Simbillawein
it Ghamr
Dikirnis
_-‘Lgu

Sharqiye Provinee :—
Bilbeis !
Minyet el Qamh
Faqiis
Zagazig
Hehva

Galyubiya Province :(—-
Benha
Qalyiib
Tikh...

Shibin el (;]'I.'.ulé.;:ir

1,023

(Fiza Provinee 1
Giza ....
Imbaha
El Avat ...
El SBaff ...

Beni Suef Provinee :—
Beni Suef
El Wasata
Biba ...

Minya Provinee :—
Maghigha
Samalliit ...
Beni Mazar
El Fashn ... ...
Abu Qurgas ...

Asyiit Provinee :—
Asyit
Abu Tig ...
El Badari
Dairiit
Mallawi

Girga Provinee :—
Girga
Sohig
Tahta
El Balyana
Akhmim ...

(ena Provinee :—

(Jena
Fayim Province :—

Fayim

Sinnuris

Itsa

CEr] ER

—
—
=

-
*

|mv—-:—-mm l

12

In addition to cases admitted for Ankylostomiasis treatment, all patients admitted into the
surgical wards coming from outside Cairo are examined for the presence of Ancylostoma ova in the
stools. On an average 70 to 80 per cent of the admissions into the surgical wards are found to be
infected and are treated for Ankylostomiasis before attempting any operative measure,



ANKYLOSTOMIASIS AND BILHARZIASIS IN EGYPT. a7

During the last five years the number of admissions into the surgical wards of the Hospital
was as follows :(—

L R T et L e OB
e bl e R O R
VELDTL o et e e e Y
LI 2 od o B e o e N -
e L R T/

Thus on an average about 1,500 surgical cases are treated for Ankylostomiasis annually.

Bilharziasts.

Bilharziasis treatment with intravencus injections of tartar emetic was introduced into the
Church Miesionary Hespital, Old Cairo, in June 1919. Since that date the following number of
paticnis was treated :—

e e e e e P e e R e s L

TR Rt et al e st 0 D] e Tl 15216
PRl B e e R R R e [ 5
SRS Fa Iy e Slnabena coi e 3508
B o e e GG G to 201 2T 92T )

The attendance of patients for injection was satisfactory, especially when the treatment
became popular amengst the people because of its successful results. The analysis of 630 cases
of those attending during 1920 shows :—

Received less than 6injections (less than 12 grains)... ... 130 (20+6 per cent)
% 6 injections (12  grains) PR G P R T e )
- s ) L DR )
i B (17 ey 8RB )
; ] 3 {19-6" " ) 138 (22-0 }
LI 10 k3 22 L 107 (17-0 o )
v I et i 1 RN WA DR G e ey
4 12 - or more (27 grains or more) ... 59 ( 95 )

The re-examination after treatment showed that of the 500 cases treated, 238 were pronounced
cured, that is, nearly 70 per cent. The case was classed as cured when no living ova were passed
mm the excreta.

(6) Rerorr ox THE Work oF THE Provincran HospiTars oF THE CHURCH
MissioNARY SoOCIETY DURING 1914-1915.

Apparently the Province of Minufiya was the first to be chosen for out-stations directed

principally for the treatment of Ankylostomiasis and Bilbarziasis. Hamil and Ashmin were
first chosen, to be followed by a hospital at MinGf (in 1915).

Hamul Hospital.

The number of Ankylostomiasis cases treated at this hospital during 1914 was 483. During
the first three months of 1915, 86 cases were treated.

Ashiniin Hospital.

The number of Ankylostomiasis cases treated at this hospital during 1914 was 508. During
the first three months of 1915, 180 cases were treated.
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Minif Hospital.
This hospital was opened in April 1915, to accommodate 100 patients.

The routine treatment at these hospitals was to give four doses of thymol and to give an
iron mixture as tonic. During this period Bilharziasis was not treated, as the specific treatment
was not yet discovered.

(¢) RerorT ox THE WoRK oF THE P’rovinciaL HosPITALS OF THE
CoavrcH MissioNary SoCIETY DURING 1920-1923.

The hospital at Minof was re-established in 1920 with out-stations at Ashmin and Bir el
Arab. Both Ankylostomiasiz and Bilharzinsis cases were treated.

Minaf. A, Itir ol Amb.

Anlyplosiominsis : [ R S
[E0 S & TPRRILLE el L E e s 4,220 1,150 —
ORI ARt R e B L 2,835 G2 153
1532 - P AL R - il 1, 66T 775 144
|93 Hmmn Hntuz-lmr‘ ARG o R | 1,153 653 100

Billarziasis —
B T W e e s T e 122 —_ { —_
£ 4 i el Meobugeln o My et 4 - 495 | — —
192z .. 450 S0 ——
19E3 [lnhllv‘i ” 1 ||u Lo RS i 430 i i —_—

|

In addition to these hospitals, a camp was pitched at Minyet el Qamh in Sharqiva Provinee
during the winter of 1923. 408 Ankvlostomiasis cases were treated there. Another camp was
erected at Mit Ghamr, where 560 Ankylostomiasis cases were treated.

(d) Covrse oF TREATMENT FOLLOWED.

The drugs nsed for Ankvlostomiasis are Oleum Chenopodii and Thymaol, and for Bilharziasis
Antimony sodium tartrate.

The urine and faces are microscopically examined before and after treatment.

A high percentage of Bilharziasis cases complete the full course of treatment. This is thought
to be principally due to the fact that a fee is charged before the course 1s beguu (P.T. 120, about
24 shillings, including food) and the money is not refunded if the patient discontinued the treat
ment on his own accord.

Alkaline stomachics are given to Ankvlostomiasis cases before meals and an iron tonic after
meals for a period of three weeks or one month.

Cases of Bilharziasis suffering from accompanying cystitis are treated by irrigation with silver
nitrate solutions and Parke Davies & Co. mixed coliform vaccine.

During the first nine months of 1923, three deaths oceurred at Minif Hospital and its
dispensaries. In each case the patient was suffering from Pellagra with diarrheea, was thin and
drawnfaced. Death was aseribed to heart failure. On an average each case received 14 grains
of antimony sodium tartrate.

"atients cured of their Bilharzia infection are fairly often nutcitml to return after a vear with
a re-infection.  Others come back after more than five years’ interval.

Lectures in a simple colloquial language are often given illustrated by lantern slitles m:p]a.mmg
how the diseases are spread and how they may be avoided.

3.—Murad Pasha's Ankylostomiasis Hospital at El Deir.

On December 30, 1913, Ihralim Murad Pasha, a wealthy land proprietor and a notable of
Qalyiibiva Province, undertook to maintain an Ankvlostomiasis Hospital at the village of El Deir.

The Department of Public Health undertook to provide a doctor for the hospital at Govern-
ment expense while all other expenditure svas to be paid by Murad Pasha.
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The hospital was to accommodate 30 in-patients. The Department of Public Health was to
supervise the work in the hospital.

The hospital was opened for work on April 28, 1915. From the beginning it was well
patronized by patients.

It is unfortunate that the splendid work done by that hospital was discontinued early in
1916 when Murad Pasha ceased to pay the expenses of the hospital.

(a) Rerort oN THE Work oF THE HOSPITAL DURING 1914.

The hospital was open for work during the last eight months of 1914.  Only Ankylostominsis
cases were treated during the period. Thymeol in cachets was the drug used. All pﬁtmuh under
treatment were admitted to the hospital and supervised during the course of treatment.

700 patients suffering from Ankylostomiasis were admitted during the period. 446 patients
(56 per cent) were discharged as cured when no Aneylostoma worms were discovered in their stools
after the third dose of anthelmintic.

During the last four months of the year, 635 cases were examined microscopically for Ankylosto-
miasis, of whom 543 (85-5 per cent) were found to be positive. 520 cases were examined microsco-
pically for Bilharziasis infection, of whom 237 (456 per cent) were found to be positive. No
treatment was administered to the Bilbarziasis cases.

(6) RerorT oN THE WoORK oF THE HOSPITAL DURING 1915,

The hospital was open all the year round. During that time 3,472 cases were examined
microscopically for Ankylostomiasis mt]: the result that 2,452 (70-6 per cent) were found to be
infected. 2,172 cases were examined microscopically for Bilharziasis, with the result that 1,414
(63 per cent) were found to be infected.

2,172 patients were admitted into the hospital for Ankylostomiasis treatment. Of these,
2,139 received the full course of treatment. 1,010 (472 per cent) were discharged as cured.

Discontinuation of the Work.

Early in 1916, the hospital was closed. Murad Pasha expressed his intention of ceasing
payment of the expenses of the hospital and so it was closed.

It was most unfortunate that such work which benefits primarily the peasants who are the
backbone of the country should have been given up.
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PART VI

Ankylostomiasis and Bilharziasis Cases tresated
at the Government General Hospitals.

Cases suffering from Bilharzia or Ankylostoma infection are admitted into the Government
General Hospitals which exizt all over Egypt. It is the rule at these hospitals to admit only
the severely infected cases. Mild cases are generally treated as out-patients. The number of
cases admitted into these hospitals, as suffering from the parasitic infections, during the
vears 1914-1921, are tabulated below.

It iz not safe to conclude that the number of cases admitted into any of these hospitals can be
taken as index of the incidence of infection in the neighbourhood because many factors influence
the admission of patients into these hospitals, The accommodation available, the raillway facil-
ities in the district, the presence of an Ankvlostomiasis and Bilharziasis Annexe in the neigh-
bourhood, affect the number of admissions into the general hospitals.

The sudden increase in the number of cases of Bilharziasis admitted during 1921 (2,219) over
the number admitted during 1920 (655) marks the generalized adoption of tartar emetic treatment
in these hospitals.

L1aT SHOWING THE NUMBER oF AXEYLOSToMIASIS (CASES TREATED IN THE GOVERNMENT Hoﬁﬂnla
pURING THE PErion 1914-1921.

————— -

1 1 | 1
Hospital. 1204, 1915, 1516, 1917, 191%, ! 1919, i 228, 1521,
Aderand Fiad e lpsssnin nass wits] ] 15 | 61 | 70 21 i) 91 36
Buez... 44 i - 3 G —_ — 11
Port Baid ] —- - - 3 1 8 i 43
Damietta 68 (i1 =9 118 a4 aT 10 23
Tanta 2 1 1 4 B 4 T i
Damanhiir T 4 | 2 12 27 G4 12 b
Mansiira . a6 19 46 i 12 | | 8 8 39
fagazig ... 32 1 i | G 511 112 12 42
Shibin el Kr.-uu | 1 1 | s - 3 B H
Benha ... | 40 10 il 4 — 27 22 52
Qalviib ... [ 120 13 | 99 81 83 36 5
'::_hl.l‘ﬂ' el “Aini.. | 2 20 | 125 Y 12 — 6 166
Beni Suef | 8 4 | 4 -- 11 11 21
-ty T T SRR T e 1 1 - - - T 21 a0
Minva 13 | 15 ] 28 -— 31 10 32
Kaplit: - 2 e R g | 37 5 25 63 3l 0 126
Sohdg: RIS VAT, o L 17 21 14 ] 1 (i3] ] 6
| TRl e B B PR | St = B 2 1 27 — 178 13 929
Isna... 45 | 3 23 A6 - 40 10 32
AR v i RSy it = (' I 3 - - -— i 9 24
TOTAL... ...| 783 | 363 I 491 E.'!-i 80 770 a1e | 1,724

| : |

===
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List snowixs THE NuMper oF Biimarziasis Cases treaTzn ¥ THE Goverssest Goyroan Heerzoans
purixe THE Periop or 1914-1921.

o ——— ——— —— — —~ e = . =

Huospital, || 4. | 1S ESHE. | 1943 | 1N e, ! I5kn, |
| ' ! !
Alsxapdrie: ... . e .. .o 200 135 174 230 i57 108 129 193
AR e S i ] | 18 14 15 4 b 15 28
T T 12 | i 24, | 29 20 1 38 a3
e n s e BACRRRER | I S 59 | 41 38 1 H 120 | 243
el | 48 ‘ 4 - e [t 54 49 81 70
Damanbfie ... .. ar e e 33 T e 5 ey S o | 6 B | 148
AIREAEE TR L 69 ‘ 26 1 8 1m0 | 168 | 148 152 187
Za.ﬁg'... 34 10 23 44 | 28 35 14 163
Shibin-el Kém ... ... ... .. ] A 1 13 a0 6 23 a3
HamAE e et L e ] 49 26 | 24 5 ag ri:] 14 4l
Qalyib ... oo s e sie el 13 25 | 26 34 14 33 5 ]
Quaraliimi .. ... . ...l 238 154G 26T 3 86 . 20 52
T 11 | 4 | 11 -, Rl i) R 2 13 133
U TR ST B 1 I N 39 i 181
BN L S e, 4 15 |4 S b i1 25 53
R SVl ir i i canien] e 22 54 40 43 23 55 30 254
s s SR i Ml T B e R 14 17 22
T O DR 3 | 2 2 A T | 34 6 | 138
R ] i i ] 12 | b B f 20 5 | a8
LT g P 5 o 1 3 R L 12 57
| |
Torar ... ...|- -Be6 | 00 ‘ g11 853 50T ‘ 913 665 | 2,219

Bilharzia Infection amongsi the Immates of the Khanka Lunatic Asylum.

During 1923 a systematic microscopical examination of the urine of all the inmates of the
Khanka Lunatic Asylum was carried out at the instigation of the Director of that institution.

Male cases only are admitted into this Asylum and all of them are poor patients who are
treated gratis at Government expense. They come from different parts of the country, and it
will be seen from the accompanying table that every province in the country is represented.

The mcidence of infection amongst the cases cf every district is very high. In some cases
the number examined is not large enough to justify applying the result to the district.

The incidence of infection amongst the Cairo patients demands careful attention. 72-8 per
cent infection, amengst 268 patients, is a surprisingly high inciderce in a town with a good system
of filtered water supply. It is, however, probable thata large number of these patientsare provincial
patients who were brought to Cairo or reported from Cairo, but there was no means to trace their
original place of residence.

Taking into consideration that Bilharziasis is, as far as we know, not in any way considered
an wtiological or predisposing cause of insanity, the high irciderce of infection found can be
taken to indicate the conditions amongst the poorer classes of the inhabitants of Egypt.

Result of Examination of Urine.
Total number sxamined ... .. el e wie . wee owes1,242

Poartive for Bilhorzia ova ... ... .. o o e e o 028
Dead and living ova present ... ... ... .o oo e e 362
LS S T T B R o 566
Negative for Bilharzia ova... ... ... ... . o e o 314
Dead ova 83

(N.B.—The casesin which dead ova ware found wera probably cas2s that hava baen previously

treated with tartar emetic.)
G
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HasrraTion oF THE PATIENTS.

Cairo ...

Alexandria
Suez Canal...

Gharbiya

Qalyibiya

Shargive

Dagakbliva

Miniifiya
Beheira
(Giza

Beni &ucf

Faiyim

Minya ...
Asyiit ...
Girga ...
Qena ...
Aswiln...

Province.,

Residence unl-:n;.;ﬁ-\*n

(Syria)...

—————— —

Negntive. Pasitive.
ToTAl.
Numbsr, Por Cent. Number. Per Cent
L | 272 217 72-8 208
| 58 30-2 134 G9-8 162
il 14 42-4 19 576 B
i 34 21-8 122 78-2 156
8 250 24 Ta-0 32
. 15 25-8 | 18 76-2 63
B 11 317 | @3 683 M
17 222 | fid 778 £1
14 30-5 32 65 -5 46
3 g0 30 91 -0 34
. b 15-1 28 84:9 a8
1 4-0 10 a1 -0 11
11 | 19-0 AT 81-0 o8
o] 5 14-6 30 8h-4 35
11 30-5 25 695 36
12 31-6 o6 G8-4 38
= 2 100 18 -0 20
| 19 286 a0 714 35
o 2 25-0 fi 75-0 8
I —_———
314 5.8 028 4.2 1,943 .
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PART VIL ;

Ankylostomiasis and Bi;lhnrziasis Propaganda.

In combating Ankylostomiasis and Bilharziasis in Egypt success cannot be attained without
a hearty co-operation of the people, and this cannot be enlisted unless the inhabitants realize the
ravages brought about by these diseases and how infection could be avoided.

In a country where the majority of the inhabitants are illiterate the task of educating them
in this direction is not an easy one, as it has to be attempted on a largescale. Lecturing ina EIII'LIJIL
colloguial language, demonstration with the aid of simple diagrams, and the distribution of leaflets
amongst the villagers were attempted with a certain measure of suecess.

The fact that Bilharziasis can now be cured by the newly discovered injections of tartar
emetic is familiar to the inhabitants. The main reason preventing the “fellah ™ (peasant)
from ridding himself of the disease is his inability to pay for private treatment, and an Apnexe
established for free treatment anywhere needs no advertising. From the beginning it is crowded
with patients, from the surrounding districts. Some patients have sometimes to remain two or
three days waiting their turn, to be examined and treated. Once the distressing symptoms are
abated patients unfortunately discontinue treatment although they are urged to receive the full
COLTSSE,

As the “fellah” is totally ignorant of the means of protection against infection several posters
illustrating the danger of promiscuons defwecation were distributed and the danger of polluting
the small water streams was especially pointed out.

The habit of defcating near water courses is common in Kgvpt and cannot be easily Htu[:pm
as the Mohammedan religion orders the washing of urethral and anal openings after urination and
defecation. The "ff_ﬂ.,h has therefore to go to the nearest collection of water whenever he feels
the necessity of micturition or defmcation.

The idea of washing is cerfainly a hygienic one but it is only the pniiutmn of the streams
which is most Uhjﬁ(iiulmhh.' Such pollution is definitely forbidden by religion as it is dangerous
to human health and life and it 1s absclutely necessary to convince the people of the extreme
namﬁy of stopping it. This washing could be easily substituted by taking a small amount of water
in a can or bottle, defecating on dry ground,. mmhmg and hunfmg the excreta. The danger,
at least as far as Bilharziaz's is concerned, will be checked.

The following are specimens of the leaflets circulated amongst the peasants:—

MrvisTRY oF THE INTERIOR.—DEPARTMENT 0OF Punric Heanrd,

e o e —

First Leaflet.

Cure of Ankylostomiasis and Bilharziasis.

A very large number of people in Egypt suffer from diseases due to worms.
Do you ?

You will know that vou are infected by the following signs :(—

If from Ankylostomiasis :—

You will be pale and feeble and you feel your heart throbbing, You will breathe fast on the
slightest exercise.  You will not be strong for your marital duties. The worms eat all your blood

inside you,
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If from Bilharziasis.

You may have any or all of the above symptoms and also pain on micturition or you will pass
blood in your urine.

You can be cured of these diseases : go to the Government Hospital at 8 a.m. any day except
Friday. There is a special out-patient Department for these diseases.

You will be treated as an out-patient. There is no need for you to be admitted as in-patient.

You will be diagnosed the first day. Your treatment will start the second day.

You will be treated [ree of charge.
Second Leaflet.

MimisTrY oF THE IxTERIOR.—DEPARTMENT oF PunLic HEaALTH.

—_—

Cure of Ankylostomiasis and Bilharziasts.

Ankylostomiasis and Bilharziasis infections are caused by people defwecating in the manner as
shown in the accompanying illustration (defmeating in the open on the ground or in a stream).

These diseases are known by the following symptoms :—

Ankylestomiasis.

You will be pale and feeble and you feel your heart throbbing and you will breathe fast on
the slighest exercise. You will not be strong for your marital duties. The worms eat all your
blood inside you.

Bilharziasis,

You may have any or all of the above symptoms and also pain in the bladder or you will pass
blood in your urine.

The diseases are due to worms whose eggs aie excreted in the urine and f=eces of the sufferers.

If persons suffering from these diseases pass their urine in or near water they infect others
with these worms. Therefore to avoid these diceases and to avoid infecting others follow the
following rules ;—

(1) Never defmecate or urinate on damp scil, in or near any canal ; or in or near any water,
as i3 shown in the accompanying illustration.

(2) Always defmcate and urinate in a latrire if available. If not, then in a dry place far away
irom all dampness or water.

(3) If you see a person defmcating or urinating in or near a canal, stop him. He may be
killing you in doing so.

(4) Only bathe in running water, never in a birka (peol) and never bathe in any water in which
vou kiow people are in the habit of urinating or defecating.

{3) I you are infected with either or the two above mentioned diseases, go to the E-Fe-:inl
hospital at where you will be treated free.

Third Leaflet,

NOTE To ANKYLOSTOMIASIS AND BIinmarzias:s PaTiexTts.

(1) If you have any recurrence of symptoms, come back at once fer treatment. If you do
not, you will infect your relatives afid it will be more difficult to cure you eventually.

(2) Tell all the people in your village who are having the same symptoms as you, to come for
treatment and that it is free.
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Popular Propaganda.—People suffering from Ankylostomiasis are pale in colour with a pale tongue and
eyelids,
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Upper Figure:  Popular Propagandae.—People suffering from Ankwlostomiasis are short of breath and subject

to attacks of fainting whenever H:u_',' oxert themaelves in 1|.u:i||!_'| their ﬂr.li!lil.r_".' duties,

Lower Figure: Popular Propaganda.—Ilustrating a Bilharziagis patient suffering from an attack of renal
colic and his mother crying.
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Popular Propaganda. ~Infection with Ankylostoma takes place by penetration of the Ancylostoma
larvae living in moist earth into the skin of the foot.
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(3) To avoid Bilharzia,

Do not bathe in or drink water which is standing or sluggish, ¢.¢. a birke (pool) or a dead end
canal, and specially in such places where people make a habit of defaecating.

Do not urinate in or defweate in water which people may drink.
(4) To avoid contracting and spreading Ankylostoma.

Always choose dry ground for passing stools or where the excreta cannot get mixed with
water.

(5) While in the field take a gulla (water-pot) with you filled with filtered water or canal
water for drinking and do not drink from a small stream or masraf (drain).

The following are photos of large drawings made specially for popular propaganda.
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PART VIIL
Village Latrines.

The first step taken in the prevention of Ankylostomiasis and Bilharziasis in Egypt was the
mauguration of a campaign directed to encourage Provineial Couneils to erect village latrines and
popularize their use amongst the village inhabitants.

It has been realized that pollution of the soil and streams is the cause of the spread of these
diseases. If by some means or other the habit of defwcation and urination, anywhere available,
could he stopped, these dizeases would be eradicated. However, it seems unfair to preach the
gospel of not polluting the earth and water whilst no latrines exist. _

For the above reazons, the movement towards the erection of village latrines was inaugurated
and it was reaiized that :—

{1) The erection of latrines must not be too expensive.

{2) Latrines must conform to the habits of the people.

{3) They must be effective in preventing parasitic diseases and not a centre of their
propagation.

(4) They must be kept clean and sanitary.

(5) !Jtn must be erected in sufficient numbers

(6) The inhabitants should realize the danger -rJE polluting the soil and streams and the
benefits they will derive if the latrines were to be used by everybady.

The Department of Public Health undertook to erect some latrines at its own expense, a8
gpecimens to provincial councils, and the village of Qalyiib was selected for this.

The Provineial Councils were circularized as to the benefits to be derived from the erection of
village latrines, and models and estimates of the cost were sent to them.

The project was further enhanced by the Ministry of the Interior urging the Provineial Councils
to adopt these sanitary measures. These sanitary measures were however not carried out
except in few places,

It is regretted to record that such an important project should be allowed to die in its infancy.
It is, however, sincerely hoped that the interest will be revived with much vigour as scon as the
conditions of the country will allow.

The following is a copy of the Circular of the Department of Public Health above referred to :—

1. In order to improve health conditions in villages and country towns where there is no
proper public water supply and in which there is generally widespread infection with Bilharziasis
and Ankylostomiasis which are propagated by promiscuous defwcating and urinating of diseased
persons in the helds and close to water courses, the ]]'Pp.i.rllllent af Public Health, in conjunction
with the 1|-IL:I1HLI]J:!I‘I.EIE:$ and Local Commissions Section of the Hmmtr‘v of the Interior prepared
a model design of village latrines which could be adopted by local authorities all over Emrpt at
an expense not exceeding L.J. 120 for each building containing six latrines as shown in the
accompanying model and the enclosed estimate.

2. Care should be taken when erecting these latrines that the bottom of the cesspit should
be at least 30 centimetres lower than the subsoil water level during the dry season. If this is
done the cesspit will only be emptied after long intervals.

3. Latrine seats made of reinforced concrete could be procured from the Municipalities
Section of the Ministry of the Interior on payment of the price.

When ordering, it is sufficient to mention the number of pans as the measurement of the seats
are standardized. It is thus necessary to conform with the measurement given in the enclosed
desi

4. If the subsoill water level 13 subject to variation during the year, it is advisable to deﬁin
the cesspit and fill the bottom with stones 30-40 centimetres in diameter to such a depth
the top layer of the stones will be lower than the subsoil water level during the dry season.

5. A written consent of the Local Government Medical Officer as to the site of the latrines
should be secured before erecting them.
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Village latrines with six closets erected at Qalyib.
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Construction of Village Latrines.

The following is the description of the work :—

71 cunbiec metres excavation.

7 i concrete for foundation, etc.

16 = masonry with rubble and homre mortar in foundation.
11 4 burnt brick work in elevations and foundations.

11 " unburnt work in elevation.

7 ” loose rubble masonry around the magrowr,

13 square metres supplying and fixing filleri beams.

11 s . barbake with dakka.

a5 o cement plaster for dadoes, two coats.

51 i internal and external lime plaster,

6 complete doors, 1-60:0-80.
6 water closets concrete seats.
1 manhole cover.

1 water tank with tap.

Average cost LK. 120.

(N.B.—The cost varies according to the locality in which the latrines are to be erected.)
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PART IX.

Investigation Section.

The terms of reference of the Ankylestomiasis Seientific Advisory Committee of 1913 included
recommendation for uu‘r‘.'lng out investigations to combat ianluatum:asw No active steps were
taken at that time owing to the advent of the great war.

When in 1920 the work was resumed steps were taken by the Ankyiostoma and Bilharzia
Consultative Committee to establish an Investigation Section under the direction of a competent
Eurcpean parasitologist. The London School of Tropical Medicine was approached for lending
the services of Prof. Leiper. Prof. Leiper visited Egypt in January 1922 to make preliminary
arrangements. Owing to pressure of work in London he found himself unable to enter into an
prresment to carry out the work in qw:bti{m but it was arranged to secure the serviees of his
assistant, Dr. M. Khalil, who arrived in Egypt and commenced his duties on November 25, 1922
A secticn of the Public Health Lahoratories was devoted to the investigation work nf the
Commiltee and a large amcunt of necessary preliminary work was carned cut.

Hince the appointment of Dr. M. Khalil it has been arranged that he should have a certain
number of beds in Qasr el "Aini Hespital for the observation and treatment of special cases and
also that he should give the lectures on Parasitology in the School of Medicine.

Type collections of ]'J!iIi.I“iTlL worts, mollusca, ete., are being formed and a considerable amount
of research, mainly in connection with the work of the Committee, has been carried out, not only
in the Public Health Laboratories but also in the field.

Experimenis on the action of copper sulphate on the molliscan hosts of Bilherziz both in the
Public Health Laboratories and under natural conditions in the field, as well as the effect of copper
gulphate on farm crops, have been carried out and are still in progress.

Carbon tetrachloride was tried as an anthelmintic in Ankylostemiasis on a large scale after
e preliminacy study to find out the best and most efficient means of administering it in campaigns.
I[ts eetion on lamblia infection was the subject of a short note which appeared in the “Journal of
Tropieal Medecine and Hygiene.”

[n the course of the work of this section certain species of mullet in Lake Menzala were found

w0 be carriers of the intermediate stage of Heterophyes heterophyes. A note on this was published
in the “ Journal of Helminthology.”

The following localities were visited and the incidence of ]'.IB-TE-SIt:H: infection and the local
mo'lusean fauna were determined :

Saft el Enab (a village near Damanhiir'.
Gimmeiza (a village near Tanta).

Nag Hamadi (a willage near Luxor).
Tura (a village near Helwin).

A morphological deszription of the following parasites was done during the year 1923 :—

Xenopharyne solus Nicoll.
Echinostoma Egyptiaca n. sp.
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I.—Carbon Tetrachloride as an Anthelmintic
in Ancylostoma duodenale Infection.
By M. KHALIL, Pu.D., M.R.O.P. (Loxpox).

In charge of the Parasitology Section, Pulblic Health Laboratories.
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INTRODUCTION.

During 1923 earbon tetrachloride was given a fair trial as an anthelmintie at Qalyilb Ankylo-
stoma Annexe. Fifteen beds were set aside for patients undergoing treatment.  After a preliminary
trial the drug was given as a routine for out-patients. Careful microscopic examination preceded
and followed the treatiment and records were kept. The drug was administered to more than 4,000
auk}'iuatunuums cases,  Une death, which could not be aseribed to the action of the drug, occurred
during the period. The patient on admission was suffering from heart failure, cedema of the legs,
and ascites. It is unfortunate that a post-mortem could not be performed.

About one-half of the cases treated with the drug returned for re-examination, once or more
than once, after a lapae of one week or more. It is upon the re-examination of 1,000 of these cases
that the following report is based. Varions medifications of the mode of treatment and dose given
were tried for comparison to arrive at the most efficacious and at the same time the least
troublesome method.

Properties of Carbon Tetrachloride.

Carbon tetrachloride (CCl,) was discovered by Regnault in 1839, who prepared it by the action
of chlorine on chloroform in sunshine.

It is a trangparent colourless liquid with a pungent aromatic odour. It is a heavy fluid having
a specific gravity of 1-63 and is highly volatile ; its boiling point iz 7607 (', and is non-inflammable.

Carbon tetrachloride is soluble in aleohol and ether ; in water it is soluble to the extent of 1
in 1,250 only. It does not mix with water but forms a distinet layer at the botiom of the vessel
containing both.

Carbon tetrachloride dissolves a large number of organic substances, especially those of fatty
nature, and it is for the latter reason that it has a wide application in the arts. It has been used as
a fire-extinguisher. When prepared on a commercial scale it generally contains, as impurities,
small quantities of Carbon bisulphide (CS,) and Carbonyl chloride (Phosgene COCL), one of the
poisonous gases emplm'ed in the Great War. When used for medicinal purposes it should be free
from these impurities, :
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Medical Uses of Carbon Tetrachloride before its recent introduction as Awthelmintic.

Carbon tetrachloride was first introduced by Tuson in 1843 as a lotion to be applied externally
to cancerous growths. It was given internally in doses of four drops three times a day in gout.

Carbon tetrachloride was used as an anmsthetie, but its general use was given up as a result of
a statement by Simpson that it was more depressant to the heart than chloroform.

During 1909, a woman 29 vears old, a subject of Status lymphaticus, collapsed, while being
shampooed with carbon tetrachloride and died.

It was used during the war for cleansing the edges of wounds.

During 1920, a girl employed in painting balls with a paint containing carbon tetrachloride
suffered from vomiting after meals, headache, and anmmia. Frequent inhalation of carbon
tetrachloride was reported to cause jaundice.

On the whole, up to a few years ago, carbon tetrachloride was a little known drug with a
conflicting medical evidence as to its therapeutic value.

Introduction of the Drug as an Anthelmintic.

The anthelmintic value of Carbon tetrachloride, especially in hook-worminfection, was discovered
by Maurice C. Hall, Senior Zoologist in the United States Bureau of Animal Industry. Humanity
is indebted to the discoverer for this valuable remedy. The drug was first administered to dogs
infested with hook-wornis in doses of 0-3 c.c. per kilo of body-weight. It was found to be more
effective than any other anthelmintic that was hitherto used. It was found to be safe, giving rise
to no evident symptoms or post-mortem lesions.

Hall tried the effect of carbon tetrachloride on himself, taking 3 ee. without any precaution
as to food, with no ill-effects.

Literature on its Use in Human Cases.

Leach (22) reported on the treatment of fourteen cases with carbon tetrachloride, giving doses
varying from 3 to 10 ce. The patient receiving the 10 ce. was a prisoner condemned to death.
He was given 22 cc. more of carbon tetrachloride fifteen days later. He passed 556 hook-worms
(probably all Necator). On post-mortem examingtion, no hook-worms were foundin the intestines,
but there was Trichocephalus and Oxyuris. The organs were apparently normal.

Nicholls and Hampton (24) administered the drug to twenty students in 8 cc. doses, without
subsequent purgation. No ill-effects were neted. The diug was also given to 64 students from
7 to 17 years old in doses of 1 to 3ce. Food was allowed one hour later. One boy of 12 years
vomited, but this was a uzuai event with him. These authors concluded that carbon tetrachloride
mey be administered safely in doses of 10 to 20 min. to children 3 to 4 years old.

smillie and Pessoa (27) report that 98 per cent of the hook-worms (probably Necator) are
expelled by 3 ce. of carbon tetrachloride given in 1 ce. doses at 6, 7, and 8 a.m. These authors
state that the drug expels more female hook-worms than males. Svmptoms resembling delayved
chloroform poisoning developed in a patient who had an alechelic bout the night before the
administration of the drug.

Lambert (20) gave carbon tetrachloride in doses of 1 to 4 cc. to adults. He records 85 per cent
cure after a single treatment. He observed that intoxication was greatly diminished by giving
magnesium sulphate purge two to three hours after taking the carbon tetrachloride.

Lake (19) gave repeated doses of carbon tetrachloride to monkeys wa,t]loul: any ill-effects.
He concluded that the same could be done to man.

Docherty and Burgess (5) gave Carbon tetrachloride to three condemned prisoners before their
execution. Fatty degeneration of the liver and cloudy swelling of the kidneys were ascribed to
the action of the drug.

Lambert (21) used carbon tetrachloride on a large scale in an anti-hook-worm campaign in
Fiji. No fatalities occurred in the first 42,000 eazes, but he met with three deaths in the next 8,000
cases. Dleath was ascribed to polsoncus impurities in the drug used. The adult dese adopted
was 3 to 4 cc.  In children 3 min. per year of age was the standard followed. All deaths cecurred
in children. Post-mortem examination revealed fatty degeneration of the liver and cloudy swelling
of the kidneys. Five cases had severe symptoms but recovered.
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THE PRESENT ENQUIRY.
The Species of Hook-worm et with.

All the cases recorded here were suffering from Ankylostomiasis due to Ancylostoma duodenale
infection. No Necator americanus infection has yet been recorded in Egvpt.

Selection of Cases and Method of Diagnosis.

No selection of cases was made.

The routine followed at the Annexe during the period in which Carbon tetrachloride was given,
was to take from every patient attending the Annexe a specimen of his urine and another of his
stools for microscopical examination without any reference to his complaints. When Bilharzia
ova were detected the patient was put on sodium antimony tartrate injections. and when Ancylos-
toma ova were found he was put on carbon tetrachloride treatment. By following such a m’%ta:-m it
was found that practically 50 per cent of the patients harboured both parasites and were “ordered
both treatments. In these cases Ankylostomiasis treatment preceded the Bilharziasis injections
for two reasons :—

(1) It is better to rid the patient of the Anky lostoma before under going the long and depres-
gant Bilharzia treatment.

(2) To ensure the attendance of the patient for re-examination of stools, s0 as to record the
result of the carbon tetrachloride treatment,

Examination of the Stools.

All stools were prepared by the floatation technique. Concentrated comimon galt solution
was used. By this means detection of cases with mild infection was ensured.

Method of Administration.

Carbon tetrachloride was given in water. As has been mentioned before, the drug is not
soluble and does not mix with water. The addition of water increases the volume of the dose and
makes it easier to drink.

Carbon tetrachloride can be given in gelatin capsules. These must be fresh to ensure their
digestion. The method was tried but was given up on account of its expense.

The intention was to find out the best method to be used on a large scale in campaigns directed
to combat Ankylostomiasis.

The agricultural class to whom the drug was administered never complained of its taste.
It is even thought that the sharp taste of the drug is a recommendation to it. To delicate patients
or well-to-do people the drug can be given in capsules.

DOSAGE.

Carbon tetrachloride was given to adult patients in doses varying from 1 to 10 ce.

With a dose less than 4 ce., 50 or more per cent of the patients revealed ova in their stools
when re-examined, seven to fourteen days after treatment. This was the case whether the
patient was given a purgative before, after, or both. For this reason the administration of doses
less than 4 cc. was confined only to patients under 15 vears of age, as these caused less nausea and
vomiting than bigger doses. On the whole the patients were not imconvienced by taking such
dozes.

On the other hand, doses above 7 ce. for an adult were frequently accompanied by nausea,
colicky sensation in the abdomen, burning feeling in the epigastrium, and vomiting. These symptoms
were not sertous in character and disappeared in twelve hours.  As no distinet increase was noticed
\in the percentage of cures on the administration of such big doses, their use was discontinued
‘early in the work.

Adult doses varying from 4 to 7 ce. were given a fair trial and the comparative results arrived
at, will be detailed in the following pages.

5 ce. was found to be the optimum dose giving the least symptoms and comparatively good
results. All cases above 15 years of age were given that dose.
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Children were given the drug according to the following table :—

= —— -

Yoars. Those,
5-8 2 eo
9-11 A
12-14 | 4

Debilitated individuals were given comparatively smaller doses.

The amounts given to children. are a little more than what their age indicates. With
anthelmintic the rule of age cannot be strictly adhered to, as the anthelmintic is not intended
for absorption into the system, but for its action on the parasites.

Symploms felt after Administration of Carbon Tetrachloride.

The symptoms felt by a series of patients treated carbon tetrachloride with were systemat-
ically recorded. Various dosages followed by a saline purge were employed and both adults
and children were included. .

e et — e ——— - o - e

Adults 5 co. Dosos. | Chikdren on Basis of
I | 0 on, Doses,

Ailuliz G oo, Doses, ‘ Addults T oo, Doses,

E Number. | Por Cent. ; Number, | Per Cent. | Number. | Per Cent, | Number. | Per Cent

- — Ak ..:.

|
No untowarnd symptoms felt - 13 520 14 290 | G ol 3104 4 33-0
YVomiting [} 10-F [ i I | | M) | 4 R
[hzginegess,. WAL B6UEFRRIVE R g 520 a3 T-0 1 6:0 | ] -6
Foinbng -0 e s e 1 2a0) i 40 - - —
Colicky pains in the abdomen ... 2 a-6 2 T:0 3 19:0 | 3 25-0
Pains in the epigastriom ... a 170 | 2 12-5 —_ _

Torar, | 58 | 29 "5 il - 12 —

Vomiting 18 the most zerious symptom. It sometimes oceurs after ar]miui.ﬂt.ering the saline
purge and thus it might be caused in some cases by the latter. The incidence of vomiting increased
with an increase of the dose administered. It is more frequent in children than in adults,

In delicate individuals carbon tetrachloride causes tenesmus, which may be severe. In cases
with haemorrhoids or severe rectal Bilharziasis hemorrage may cccur which is alarming to the patient.

CONTRA-INDICATION TO THE USE OF CARBON TETRACHLORIDE.

Carbon tetrachloride should not be given to cases suffering from evident renal disease.

It is better to avoid giving it to pregnant wemen till more information on the subjeet is
available.

Cases with severe Bilharziasis of the rectum with prolapse should not be given this drug, as
well as cases with hemorrhoids. Constipated individuals should be given a preliminary purge
before administration of earbon tetrachloride.

Repeated doses are more dangerous than a single large dose.

Re-examination of the Stools,

Stools of patients returning after carbon tetrachloride treatment were examined with the
floatation method. In order to check the results, negative specimens were examined by two
experienced medical officers, one an hour after the other, in order to give more time for any ova to
float to the top if they were present. In many instances a single ovum was seen.

INHIBITION OF THE OVA-LAYING CAPACITY OF THE FEMALE HOOK-WORM
AFTER ADMINISTRATION OF THE ANTHELMINTIC.

Following thymol and chenopodium treatment, it was observed that although the stools may
be negative for a few days, re-examifiation after a longer interval gives a positive result. This has
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been ascribed to the inhibitory action of the drug upon the ova-laying capacity of the female
worms left in the intestines. After an interval of 10 to 15 days the female worms begin laying
their ova again. Unless this fact is taken into account re-examination during the inhibitory
period gives a fallacious result.

It is thus important to find if & similar inhibitory period follows the administration of carbon
tetrachloride. Amongst the 1,000 cases recorded in this report, there were 252 cases in whose
stools Ancylostoma ova were detected upon re-examination.

i{}f the positive cases, 38, 1., 15 per cent, were found to be positive after a previous negative
result.

Ova were detected in the stools as early as the second day after treatment. In many instances
ova were found during the first week following the treatment.

Of the thirty-eight positive cases mentioned above, the negative findings in thirty were the
result of examinations made during the first week following the treatment. FExaminations
during the second week after treatment revealed the positive results. In eight cases negative
findings during the second week were followed by positive results later on.

sk £ i -
[(egativa dodng’ Vs Negative during Second

Children below 15 vears | 10 2

Adults: Srizae | a0 ; 6
| - — . > 1 e s

Toran ... .. a0 8

L e

It is probable that some of the negative results were due to the very few ova present which
escaped the attention of the examiner. On the whole it may be concluded that one week at least
must elapse after the administration of carbon tetrachloride before the result of re-examination
can be relied upon.

APERIENT ACTION OF CARBON TETRACHLORIDE.

Carbon tetrachloride given without any purgative before or after administration causes looseness
of the bowel. This is frequently accompanied with colic. For comparison five adult cases were
given 5 ce. of carbon tetrachloride each, without a following purge, another five were given the
same dose with a purge after three hours from taking the drug, and five were given no drug or
purge, as a control.

The results were as follows -—

| " | : 5
=R Ancy loatoma Wormea passed Aszcaris Worma passal
|EI'HI‘ ThMeq: 1. o4 Hows, in 24 Hours. | i 24 Hours,
S ———— e ———— — _— —_——— - ———— _— _.I_ — - ____-_ ———
Number. | Per Person. | Numboer Per Porson. Numher. | Par Person.
! |
Five cases no (U, or purge ... .. Bl L5 heron
PFive cases CCl, and no purge ... ... 15 - 4 206 ] 2 | 0-4
Five cases CCl, followed by a purge... | 23 ' El ) 16 ' 2 04

It is thus evident that the drug had a distinct aperient action. The number of Aneylostoma
worms voided was more when a purge was given. It is not clear, however, if the large number
of worms expelled is due to a better action of the drug or to retarded elimination of the dead worms.

Carbon tetrachloride has this marked aperient effect in cases with loose stools, as it is indeed
the ease in most patients suffering from Ankylostomiasis. When the drug is given to a constipated

n unpleasant symptoms which are sometimes alarming are felt.

The following account is based on a personal experience in addition to two cases observed.

In all these cases 5 ce. of carbon tetrachloride were giverr with no purge following it. In my case
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the drug was taken as an experiment, no parasitic infecticn was present. The other two cases were
infected with Oxyuris only. The pungent taste of the drug is not very objectionable. It causes
a sense of heat in the epigastrinm.

Eructations sometimes follow the administration of the drug, cansing the breath to smell of
carbon tetrachloride. Colicky sensations are felt two to thice hours after administration, and these
increase in severity. Clammy sweats cover the body and the extremities are cold. The patient is
a little dizzy. If anything is taken by mouth it is vomited. An enema relieves the symptoms
and the next morning the subject feels well again. These symptoms occurred only in cases
who were constipated at the time.

It is thus advisable to follow the administration of carbon tetrachloride with a purge as a
routine measure,

Value of the Preliminary Purge.

A series of cases was given carbon tetrachloride on the basis of 5 ce. for an adult, preceded
ard followed by a saline purge of mngne&ium sulphate. This was compared with another series
in which the preliminaiy purge was not given.

The panenm alier mwmsmpma] diagnosis were kept in hospital. In the evening 30 grammes
of magnesium sulphate in water were administered to adult cases; children received the appropriate
dose.

On the following morning a dose of carbon tetrachloride in about 30 ce. of water was given
to each case, followed in three hours’ time by another dese of magnesinm sulphate.

Patients having no preliminary purge. took earbon tetrachloride four hours after the morning
meal, t.e. practically on an empty stomach.

The result was as follows:

Without Prefiminary Purge. | With Preliminary Purge.
[ =
Cured : stools negative after seven or more days) 34 nod
Uneured : still }mﬁi’ri'.'l: e e e e 4 ! 173
Toran treated | .SH Ml § 737
Pi:r:‘:q'-llmgi: v B8 111 e, 1 AR G o L e Hih Th:H
Percentage of uncured G o g g b v o 10-5 235

It is thus more advantageous to have a preliminary purge. On the other hand a preliminary
purge necessitates the admission of patients into hospital or at least deferring the treatment to
another day. In a campaign or in using this treatment on a large scale this 15 a distinet
aisadvantage. as many of the cases will not turn up at the required time or will be unwilling to
pass through this tedious process. Moreover, the patient is so weakened by the two consecutive
purges ag to be unable to work directly after the treatment.

Considering these factors as a whole, the preliminary purge is better omitted when using the
drug on a large scale.

Result of Purge given before and after varying Doses of Carbon Tetrachloride.

A trial was made with varying doses of carbon tetrachlorice with a purge before and after it.

The result was as follows :—

(1) One adult case was given 25 ce. and was not cured. ;

(2) Eight adult cases were given 4 cc. each. The result was: six cured and two uncured. The
percentage of uncured was 25 .
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{3) 38 cases (adults and children) were given carbon tetrachloride on the basis of 5 ce. as an
adult dese. The percentage of cured was 89-5 and of uncured was 10-5.
(4) 59 cases (all adults), were given 6 cc. each, with the result that 45 were cured (76-3 per
cent) and 14 were uncured (23-7 per cent).
More cases are attacked with vomiting when taking the 6 ce. dese, which probably accounts

for the less favourable result.

The conclusion is that 5 cc. adult doses with a saline purge before and after give the hest result.

Comparison between varying Doses of Carbon Tetrachloride followed by a Purge.

In all these cases carbon tetrachloride was given at noon, the patient receiving no food except
breakfast. Magnesium sulphate was administered three hours later,

—_—— T —— e ——— —— __i_—
| Cared, Uniared. |
—— — I ToraL.
‘ Nuniler. Por Count, Num ber, Fer Uont,
;___ el —_—
4 c.c., adult dose ! 15 556 12 4.4 | 27
(. g | bad 765 173 9%.5 | 787
L H | 9 af- 5 T 43-5 16
T 50 waemaa | wee e oama| 1tk T9-0 | 4] 2] =i 24

With 4 cc. doses the patients bear the drug well but the result is not satisfactory.

With 5 cc. doses vemiting and colicky sensation cccur in a small percentage of cases and the
result is favourable, especially if we take into consideration the large number treated.

With 6 cc. doses a considerable number of the cases suffer from vomiting, and probably this
accounts for the lower percentage of those cured.

With 7 ce. a still higher percentage of cases vomit and complain of pain in the abdomen with
burning sensation in the epigastrium, but there is a higher percentage of cures. It is probable
that the bigger dose given moie than compensates for the vomiting which occurs. The vomiting
does not follow the administration of the drug immediately, but occurs after an hour or more and
especially after the purge has been given.

Carbon Tetrachloride followed by Castor Oil.

In this series no preliminary purge was given. Uarbon tetrachloride 5 ce. was administered
four hours after the mormng meal and followed in three hours by 30 ce. of castor cil in the case of
adults and a ecorresponding dese in the case of children.

— —-

Cared Uneared,
| = — e e e T s Torat.
:' Numler. | Per Cont KNumbor PPer Cont.
Followed by castor oil ... | 1 I (b el 2665 15
Followed by magnesium sulphate bkt : TG0 l 175 23-5 7a7

T — — - ——

Thera is no appreciable difference in the two cases ; if any, it is in favour of the saline purge.

Dose of Carbon Tetrachlovide repeated wext Day.

In this series no preliminary purge was given. Patients were given carbon tetrachloride at
midday on an empty stomach followed in three hours by a purge of magnesium sulphate. The
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whole procedure was repeated the following day. The result of re-examination after one or more
weeks was as follows :—

I Cured. Ui e, :
T - | ToTaL
| Num ber, ‘ FPor Cent, ¥ um e, Per Cent.
| S 1
3 c.o. adult dose | 16 | i - G H b s | e
| | :
i ri L w1 Lkl | 3 i 8l1-0 | 3 pesd 19-0 42
| i
| |

Patients bear the drug well. The 3 ce. dose has no satisfactory result.
5 ce. dose repeated the following day is less satisfactory than when it is repeated after a week’s
interval.

Dose of Carbon Tetrachloride repeated after a Week.

In this series of ten cases, carbon tetrachloride was given in 5 ce. adult dose without any
preliminary purge. It was followed in three hours by a saline purge of magnesium sulphate.

The course was repeated after a week. Re-examination was done one week or more after the
last dose. The result was as follows :—

e .oe | i e nant i ad assdan (90 per nant],
o] e i) il vt LT )

The result is very satisfactory, but judging from the percentage of cured cases, after one
treatment, it is hardly justifiable to repeat the treatment of the whole number without re-exam-
ination.

Repetition of Carbon Tetrachloride Treatinent in Cases where one Treatment did not secure a Complete
Disinfestation.

When any case was found to be still harbouring the Ankylostoma worms on re-examination
after the first treatment, a second treatment was given. If on re-examination the stools were
still positive for Ancylostoma ova the treatment was further repeated. Practically all the cases
were given on the second and the third oeccasion a 5 ce. dose and a saline purge following it
whatever might have been the first treatmnent.

Second Treatment :—
Cured s Gase amminans | aen s O (GS.PEE cont].
Dhismiad. . ot i et L 1 BB i ]
Third Treatment :—
Cared ... .o ... .o .o ... ... 10 (B3-3 per cent). |
Unouded:. i 5o o seafond i it Fy |

The conclusion is that by repeating the treatment of positive cases till a third treatment is
administered, 98-6 per cent of all the cases will be completely disinfested from the Ancylostoma
WOrs,
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Comparative Effect of Carbon Tetrachloride in Children and Adults.

Amongst the 737 cases treated on a basis of 5 ce, adult dose and saline purge following it,
there were 226 children. The result of re-examination after treatment was:

Rl o

: Cured. Uncured.
i = — ] O DAL
N ber. Por Cent. N er. ‘ Pier Cont.
Children (less than 15 years) ... .| 166 73-b 60 26-5 226
Adults (more than 15 vears)... ' 308 TH-0 113 22.0 511
| |
I 1

It 15 thus evident that although the doses given to qlnhiren are a |Ill|E' Inore l}u.m what t]na-n:
age indicates, the action of the drug is slightly less satisfactory.

Comparative Action of Carbon Tetrachloride in Males and Females.

In this series, all the cases were adults and 5 cc. was the dose given followed by a purge of
magnesinm sulphate. The result of re-exammation was as full-:aw% —

Cured. | Uneuped.
P S | = : = - 1 ToTAL
Nuamber, | Per Cent. | Numlbser. Per Cent.,
| e [ e N e [h e IS Zoe b
|
At females ... L0 L L L 122 B2-0 26 18-0 148
Adult males ‘ 276 ‘ =0 57 4.0 263

Carbon tetrachloride therefore in the doses and method followed nb:we, is more effective in
females than in males. This is probably due to the fact that the dose per kilo. of body-weight is
more in females than in males.

Average Number of Ancylostoma Worins expelled on two Consecutive Days after Carbon Tetrachloride
Treatment.

In this series the patients were all adults and 5 ce. was the dose of carbon tetrachloride given,
followed by a magnesium sulphate purge. The stools passed during the first twenty-four hours
following the administration of the drug, were collected, and all the Ancylostoma worms and Ascaris
were counted. The stools passed during the second period of twenty-four hours were treated in

a similar manner. The result was as follows :—
Number of Ankylostoma cases treated : 24.

= r——

| First 24 Hours. | Socond 24 Hours
= =) siE el
Number of Anwlmtnnm WOTTIE ]mml = 5 ‘ ‘
Tatal (o e AR TREEgl ThEDh wlarte et s e LR ety ans I 42
Per person b A AL S ) 15 - 2
Nomber of cases with additional Asearis infection : 8. | .
i} 14

Number of Ascaris passed ...

2o T ———— —:

It is thus evideni that most but not all tlm Ancylostoma worms are passed during the first
twenty-four hours following carbon tetrachloride treatment, while most of the Ascaris are passed
during the second twenty-four hours. More female Ancylostoma worms than male worms are

expelled.
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COMPARATIVE RESULT OF TREATMENT BY CARBON TETRACHLORIDE,
OLEUM CHENOPODII, AND THYMOL.

The series of cases compared were taken from amongst the patients attending Benha Annexe.
The patients were not specially selected, as the object was to compare the resultz on patients who
did not receive any special attention or care. All the cases were treated as out-patients. No
preliminary purge was given, but the drug was followed in three hours by a purge. In the case of
Oleum chenopodil castor oil was used ; with the other two anthelmintics magnesium sulphate
was used.

Dhosage.

Oleum Chenopodii was given in doses of 1-5 ce. for an adult, 1 ce. for children 12-14 vears,
and } ce. for children of 7 years. The drug was given in gelatin capsules. Three courses of such
treatment were given.

Thymol was given in doses of 2 grammes for an adult, 1} grammes for children 12-14 years,
and 4 gramme for children of 8 years. The drug was given in cachets. Three courses of such
treatment were guon

Carbon tetrachloride was given in doses of 5 ce. for adults. For children the doses were as
stated in the previous table. One course of such treatment was given.

The result was as follows:

Curod, : Uneuned.
— | ToTal.
Number, Per Cent. Number, Por Cent,
2 S : BN A 2o L |
Carbon tetrachloride s 60 175 l 23-h 737
Oleum chenopodii = .. .o oo e vonl o4 800 | it} S0 =1 118
Thymaol R R | i 1] av-T 43 f2-3 ]
|

It is evident from this table that carbon tetrachloride under the conditions detailed above is
by far the best drug of the three.

Comparative Cost of the Three dnthelmintics.

LE M,
Carbon tetrachloride and magnesium sulphate IlL'JL‘ESSu.l‘j-‘ for the treatment of
100 cases ; one course of treatment ... ... : 0 9245
Thymel, in mdmta and magnesinm sulp]mte lmr:esﬂar} fDl‘ the tr&&tmerut of
100 cases, three courses of treatment . R 2 (00
(lewn chenopodi and castor il necessary fﬂrthe treatment u[ 100 cases, three
courses of treatment 3 690

It is evident from these figures that carbon tetrachloride is by far the cheapest to use.

EFFECT OF CARBON TETRACHLORIDE IN INTESTINAL PARASITIC
INFECTIONS OTHER THAN ANKYLOSTOMIASIS.

Oxyuris Infection.

Large numbers of Oxyuris vermicularis worms are expelled as a result of the administration
of carbon tetrachloride. In many cases several thousands of the parasites can be found when
counting the Ancylostoma worms EKPF"Ed The drug is more effective in this infection than any
other known drug, but it does not afford a complete cure. Many cases after the lapse of three
to four weeks are found to be infected in a mild degree. Oxyuris infection is one of the most
difficult to’cure.
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Asearis Infection,

Sixty-eight cases which harboured both Ancylostoma and Ascaris worms were given carbon
tetrachloride on the basis of 5 cc. adult dose followed by a purge of magnesium sulphate. The
re-examination showed that 49 were cured and 19 were still harbouring the parasite, i.e. the
percentage of cure was 72, Carbon tetrachloride is inferior to Oleum chenopodii as an anthel-
mintic in Ascariasis.

Trichostrongylus Infection,

Beventeen cases harbouring this parasite in addition to Ankylostomiasis were given carbon
tetrachloride according to the above routine, Only one case was found on re-examination to be
free from Trichostrongylus infection.

Hymenolepts nana Infection.

Six cases harbouring Hymenolepis nana were given carbon tetrachloride in 5 ce. doses. None
of them was cured.

Lamblia Infection.

In conjunction with Dr. I. Shawki, of Qasr el "Aini Hospital, carbon tetrachloride was admi-
nistered to three cases who had been suffering for a long time from dysentery characterized by
irregular attacks with intervals of no complaint.

Microscopical examination of the stools revealed the presence of Lamblia intestinalis only.

The three cases were relieved of their dysentery infection after taking carbon tetrachloride,
and examination of the stools was negative for Lamblia intestinalis and its cysts. Six months
have passed since the treatment and the cases are enjoying good health. One of them however
had dysenteric symptoms for one day but these have disappeared without treatment. The stools
were examined immediately after this attack, but no Lamblia or cysts were discovered. So far
the results of treatment of this resistant protozoal infection are encouraging.

ANIMAL EXPERIMENTS WITH CARBON TETRACHLORIDE,

Carbon tetrachloride was administered to animals, such as dogs, cats, and monkeys, through
a stomach tube, with the following results :—

(1) Two small kittens of about 500 grammes each in weight were given 5 cc. carbon tetra-
chlorige and both died after twenty-four hours. Pest-mortem examination revealed a congested
small intestine with hemorrhagic contents. Carbon tetrachloride unmixed with gut contents
was collected from the lumen of the ilenm close to the ceecum.  The liver was congested and kidneys
showed cloudy swelling. Other organs were normal. Fatal dese 10 ce. per kilo of body-weight.

(2) A dog, 10-5 kilos of body-weight, was given 168 cc. of carbon tetrachloride by stomach
tube. The animal vomited after 14 hours and again after two hours. It refused its food and had
diarrheea. The animal was apparently normal after four days. Thus a dose of 16 ce. per kilo
was not fatal to the dog.

(3) The same dog was given 20 cc. of carbon tetrachloride and the dose was repeated after
two days. These doses followed the fitst big dose detailed in No. 2. The animal suffered from
diarrhoea and vomiting, abstained from food and was much emaciated and finally died, after two
weeks from taking the first dose. Post-mortem examination was made. Intestines normal
with no evidence of the presence of carbon tetrachloride. Lungs congested. Liver in a state of
advanced fatty degeneration. Cloudy swelling of the kidnevs. Bladder distended with urine
containing albumen in fair amount. Other organs apparently normal.

(4) Mankey, three kilos in weight, was given 5 ce. of carbon tetrachloride by the stomach tube.
The animal vomited twice, but was apparently normal the following day.

On the 8rd day it was given 10 cc. and had diarrhcea.
SRR ] S i . 10 ee. and vomited once.
. BER - SR Py
53 ﬂth 1) " ¥¥ 20 ce.
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On the tenth day the animal was normal and took its food., although its stools were a little soft.
The animal afterwards recovered completely and was well and active seven months afterwards.
In this experiment the animal was given 65 cc. of carbon tetrachloride in all. The biggest dose
was 6 ce. per kilo.

(5) Dog, 5 kilos in weight, was given carbon tetrachloride subcutaneously, receivin
eight injections, practically one on every other day. The first dose was 2 ce. and was in
to 10 cc. The animal received in all 42 cc. of carbon tetrachloride. It died one day after
the last injection was given. The only post-mortem findings were advanced fatty degeneration
of the liver and kidnevs. Bladder distended.

(6) Monkey, 3 kilos in weight, was given 10 cc. carbon tetrachloride by stomach tube.
The dose was repeated after three days. The animal vomited and had diarrheea for two days, but
recovered completely.

Conclusions from the above Exrperiments on Animals.

Carbon tetrachloride in fairly large doses, 3 ce. per kilo of body-weight in monkeys is safe.
The dose can be repeated once without any harm.

The drug if repeated iz often fatal. The post-mortem findings are fatty degeneration of the
liver, kidneys, and hypersemia of the small intestine.

The drug is not easily absorbed from the gut. It can be collected in almost pure condition
from the ileum close to the ceecum if the animal is killed within twelve hours.

Repeated small doses are more poisonous than a single large dose.

It i recommended that every fresh consignment of the drug should be tested by adminis-
tration to experimental animals so as to ascertain that the drugis free from any poisonous
ingredients.

SUMMARY.

(Carbon tetrachloride is a valuable and safe anthelmintic in Ankylostomiasis. It is effective
to some extent in Aseariasis and Oxvurigsie. It isalso a valuable remedy in Lamblia infection.

The optimum dose for cases with Ancylestoma ducdenale infection is 5 ec. for an adult, to be
followed by a saline purge. The drug is more efiective if preceded by a saline purge in addition.
It is slightly aperient and is little absorbed in the intestine and is excreted in the stools.

No confinement to bed after administration 18 necessary.

Repeated doses of the drug are to be avoided except after a long interval.

The drug should not be given in cases with renal diseases; severe intestinal Bilharziasis,
Hemorroids, and Hepatic disturbances.

Only pure carbon tetrachloride should be used: its freedom from poisonous impurities should
be guarded against by previous administration to experimental animals.

Carbon tetrachloride 1s much cheaper than thymol or cleum chenopodn. It is particularly
suitable for anti-Ankylostomiasis campaigns.

[ have received considerable help during this investigation by the staff of Qalyitb Ankylostoma
Anpexe to whom I offer my thanks. Dr. Mahfouz Fikri and Dr. Sadek Iskander assisted me
throughout the whole period of investigation, doing a large share of the microscopical examination.

It has been thought advisable to generalize the use of carbon tetrachloride in all the Annexes
and General Hospitals and for this purpose the following circular was sent to the Medical Officers
for guidance as to the use of the drug.

RULES FOR THE TREATMENT OF ANKYLOSTOMIASIS CASES WITH
CARBON TETRACHLORIDE.
Carbon tetrachloride is a colourless and highly volatile fluid with a characteristic etherial

smell. s
It must be kept in well-stoppered bottles, and if possible in a cool place.
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This drug is very effective in expelling Ancylostoma duodenale and Oxyuris vermicularis
worms from the human intestine.

It is partly effective in expelling Ascaris lumbricoides, but oil of chenopodium surpasses it
in expelling these worms.

The drug must be given only after microscopical examination of the faces and the finding
of Ancylostoma ova,

DosacE.

The drug 18 administered per mouth.
The dose for an individual above 15 years old is 5 ce. ; this is to be diluted at the time of
administration with about 30 cc. of water.

Patients less than 15 years of age to be given on an average :(—

-8 years old: 2 ce. with equivalent amount of water.
9-11 i 3 ce. i 1 1
12-14 1 4 ce. 5 5 '}

Debilitated individuals ought to be given a ecomparatively smaller dose.
Three hours after the administration of the drug the patient must be given a saline purge
(magnesium sulphate).

PREPARATION OF THE PATIENT.

No restriction of diet is necessary before the administration of the drug, which can be given
on & full stomach. In practice the drug is given once the diagnosis is made. In the case of in-
tients a preliminary purge on the night before administration is advisable, as better results are
obtained by this method. '
It is not necessary to confine the patient to bed after the administration of the drug. It can
be administered to out-patients who can proceed to their homes after having the purge. Patients
must abstain from food till the purge has acted sufficiently.

IvmymepIaTE ErFrer oF CarpoN TETRACHLORIDE.

Patients have often sensation of discomfort in the abdomen. BSickness and dizziness may
oceur but vomiting is a rare occurrence, and when it oceurs, it is usually the result of an over-
dosage as in the case of children.

ConTRA-INDICATIONS.

The drug must not be given to cases with evident renal disease, pregnant women, severe
Bilharziasis of the rectum, and piles.

Resvrr oF THE TREATMENT.

When possible the fices passed by the patient during the twenty-four hours that follow the
administration of the drug should be collected and examined and a record kept of the number
of worms expelled.

The examination of the stool for Aneylostoma ova should be made seven days later and if

ible after another week : the treatment to be repeated should ova still be present.

Records should be kept of all cases thus treated. Monthly reports tabulated (same as in
attached form) must be sent at the end of each month, addressed to the * Ankylostoma and
Bilharzia Investigation Section, Public Health Lahoratories, Cairo,”
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II.—The Control of Bilharziasis in Egypt.
By M. KHALIL, Pu.D., D.P.JL

In charge of the Parasitology Section, Public Health Laboratories.
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I.—The Magnitude of the Problem.
The Imewdence of Infection.

Bilharziasis is a widely spread disease amongst the population of Egypt. There is evidence
to show that the incidence of infection in recent years is steadily inecreasing.

Although there 18 proof of the existence of Bilharzia infection in mummies of 1250-1000 n.c.,
reliable records as to the incidence of infection in Egvpt were collected during the latter half of
last century only.

Griesinger (1866) as a result of observations based upon 363 post-mortems at Cairo, recorded
the incidence of infection with Bilharziasis to be 32 per cent.

Sonsino (1874) as a result of examining 91 post-mortems arrived at the conclusion that the
incidence of infection was 46 per cent.

Kaufmann (1894) examined 500 post-mortems and recorded the incidence of infection to be
333 per cent. He also found that the incidence of infection was more amongst males than amongst
females, being 40 per cent in the former and 116 per cent in the latter.

Ferguson (1910) examined more than 1,000 post-mortems and recorded that the incidence
of infection was 40 per cent amongst males (5 to 60 vears of age). He claimed that Bilharziasis
was the direct cause of death in 8 per cent of the post-mortems examined by him.

The records above detailed apply to the incidence of infection with Bilharziasis amongst
pa.tients admitted to the hospitals for all diseases and dying there. The incidence of infection

might consequently be expected to be higher amongst hospital patienis than amongst the average
healthy communities.
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MuacCallan (1913-1915) recorded the incidence of infection amongst the general population
of Egypt to range between 10 and 42 per cent. His diagnosis was based on the interrogation of
individuals as to the presence or absence of hmmaturia. In the light of our present knowledge
this is of little value as an indication of the real condition of afiairs.

During 1923 and 1924, the incidence of Bilharziasis infection amongst the inhabitants in
different localities in Egypt was ascertained by means of microscopic examinations of the excreta
without any reference to absence or presence of symptoms,

The localities referred to were :—

(1) Saft el Fnab village (near Damanhiir in the north of the Delta). 83 per cent of the popula-
tion were found to be harbouring either Sch. hematobia or Bch. mansoni or both. 74 per cent of
the population were infected with Sch. hematobia and 34 per cent with Sch. mansoni.

(2) Gemmsiza village (near Tanta in the centre of the Delta). 63 per cent of the population
were found to be harbouring either Sch. heematobia or Sch. mansoni or both. 533 per cent of the
population were infected with Sch. hematobia and 14 per cent with Sch. mansoni.

(3) Tura village (near Cairo). 77 per cent were found to be harbouring Sch. lLesematobia.
Of 360 cases examined none was found to be harbouring Sch. mansoni.

(4) Nag Hamadi town (near Luxor in Upper Egypt). 752 per cent of the population were
found to be harbouring Sch. hematobia. None was found to be infected with Sch. mansoni.

A résumé of the above results is shown below :—

o Bilharziasiz
Examination of i
Dare. Lacality, | Exereta of General ! Rl 3
| Population. Feeambia bt (ieneral. Eobh. hoematob. S maAnsami,

e . T & PerCent. | Per Cont, Por Cent.
1866 | Qasr el Aind Hospital| : RIS 32-0 | - —_
1874 - v - a1 46-0 -— —
1804 | i . -- 500 33-3 - -
1910 o i — (LI 4001 — —
1923 | Haft el Enab ... A66 — E3-0 T4:0 34-0
1973 | Gemmeiza i 157 | f3-0 | 53-3 14-0
1923 | Nag Hamidi... .} st sidi Yo— 75200 |~ 152 0-0
1924 | Tura 160 - == - T7-0 770 -0

The statistics above mentioned show that :—

(1) The infection with Bilharziasis is probably increasing in Egypt. This may be accounted
for by the continuous construction of small irrigation canals and drains throughout the country.
These are favourable places to the snail-carriers of Bilharzia.

(2) About 70 to 80 per cent of the total population of Egypt are infected with Bilharziasis
i.e. § to 10 milliong of a total population of about 13 millions.

(3) Infection with Sch. hematobinm is probably homogeneous thronghout the country whilst
infection with Sch. mansoni is practically localized to the north of the Delta. Other localities
have still to be investigated before this conclusion can be accepted as final.

Distribution of the Disease,

Examination of 1,242 inmates of the Lupatic Aslyum at Khanka showed that every province
of Fgypt was represented and that the incidence of infection in the province varied from G8-4
cent to 91 per cent. This definitely shows that infection is widespread throughout the whole
country.

The disease is propagated by species of Mollusca belonging to the genera Bullinus and Pla-
norbis. The distribution of infection is n@maaanly governed by the distribution of the above-

mentioned mollusca. The following table gives a record of the different species collected at various
localities in Egypt. :

-
&
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II.—The Scientific Basis of Means of Control of Bilharziasis.

Before the discovery of the life history of the Schistoma parasites, the means of infection with
the disease was not known and consequently prevention was merely guess work. It was suspected
at an early period that water was the source of infection, but no serious efforts were attempted at

prevention.

When the life history of the Egyptian human Schistosoma was discovered by Leiper, 1915-1918,
it served as a sure basis for preventive measures. The life cycle of Sch. haematobium is represented
in the accompanying diagram.

Three species of genus Bullinus act as the intermediate hosts of Sch. hematobivm (Bilharz,
1852) :—

Bullinus eontortus Michaud, 1829.
Bullinus dybowsky Fischer, 1801.
Bullinus innesi Bourguignat.

The life cycle of Sch. manson: Sambon 1907 is similar to that of Sch. hamatobivin, substituting
Planorbis boissyi Potiez and Michaud 1388 for snails of the genus Bullinus.

If the life cycle conld be broken at any of its stages, the parasites would not develop and the
disease will be controlled. If the break in the cycle is a complete one the disease will be abolished,
but if it is not thorough the incidence of infection will be decreased to a certain extent.

The possibilities of breaking the cycle can be discussed under the following headings :—

1. Protection of man from being infected with the cercarie.
2, Guarding streams against pollution.

3. Killing the miracidia.

4. Extermination of the mollusean intermediary host.
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1.—PROTECTION OF MAN FROM BEING INFECTED WITH THE CERCARIZE.
Habitat ef the Bilharzia Cercarie.

Sehistosome cercariee are discharged by the molluscan intermediate host into water, in which
they swim actively. The movement of the cercariee in water does not result in an appreciable
change of place. The cercarie are constantly sinking down in water at the least disturbance and
floating again to the top. The cercarim are carried along by the current if any is present. The
ideal habitat of the snails being small canals and drains where the water current is very sluggish,
result in keeping the cercarie more or less close to their molluscan hosts. The eercariee discharged
into the stream at one village might be carried to the next village downstream. The large deep
streams with an appreciable water current and no vegetation are practically free from the mollusean
carriers of Bilharzia.

Life Span of the Cercarice.

In order to determine the life span of the Schistosoma cercarie the following procedure was
followed.

Snails found to be discharging Schistosoma cercarice were placed in clean test-tubes, half full
with tap water. Aftera period of two hours the snails were removed and the water containing the
cevcarice was left to stand. The cercaria were observed at intervals within the twenty-four hours
by means of a hand lens.

It was found that the maximum duration of life was sixty hours, The majority of the cerearie,
however, died within forty-eight hours.

Effect of Temperature on Cercarie.

Cercariee are killed at a temperature of 50° C.  Natural hot springs in Tunis have been known
to be safe to use as regards Bilharzia infection while neighbouring springs at ordinary temperature
were known to be infective. .

Method of Infection.

Cercariee penetrate the body of man t|1rm|gh the skin or the mucus membranes. When water
charged with cercarice is drunk, infection may take place through the mucus membrane of the mouth.
This means of infection, however, plays a secondary part. In an agricultural country like Egypt,
most of the male inhabitants are more or less constantly exposed to infection when irrigating their
fields or draining their land. The skin is not protected from the water, as most of the working
classes are bare-footed. Women wash their clothes in these canals and draw water for domestic
purposes from them and so they are exposed to infection. Children of both sexes when bathing,
fishing or playving in these canals are likewise exposed to infection.

How to avoud Tnfection.

Infection may be avoided by :—

(1) Prevention of bathing in canalz or drains.

(2) Prohibiting drinking directly from canals or drains. Water when stored in a utensil
for two days is safe; so 18 also the water which has been boiled.

(3) Avoiding contact of any part of bare skin with canal or drain water,

(4) Water drawn for public use should be stored for forty-eight hours before filtration.

These suggestions could possibly be complied with by well-to-do persons not engaged in
agricultural wark.

As far as the agrienltural population are concerned it is not pessible to follow these suggestions
in such a way as to be effective in combating the disease. The working class population have to
work in water as long as the methods of cultivation remain as they are, HEeonomie conditions
prevent a generalized use of water-proof boots as has been suggested by solne authorities.

Women and children not perigrming field work can, however, avoid infection with Bilharzia
if they use water stored for two days on the premises. Children can also be persuaded not to frequent
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small canals or drains to bathe. This has been attempted to a certain extent in the villages, not
as & means of prevention of Bilharziasis, but as a safeguard against drowning. School children
are stamped on the legs with aniline dye which is very soluble in water. This is done by the school
master and any child frequenting the water washes off the mark and is punished. The method is
certainly interesting, but does not encourage personal hygiene amongst the children.

On the whole, under the present conditions in Egypt, the peasants are bound to be infected
with Bilharziasiz if they happen to be living in an infected district. People not directly engaged
in agriculture can protect themselves from infection.

2.—GUARDING STREAMS AGAINST POLLUTION.

If it were possible that all the inhabitants of Egypt abstain from polluting the water courses
of the country by their dejecta, Bilharziasis would be eradicated. Unfortunately this is very difficult
to nwumplish -In Hgypt man 18 the only definitive host of the Bilharzia worms, and thus he is
the sole origin of infection. This is not the case in Japan for example, where Bilharziasis infects
man as well as domesticated animals. Thus, although the task of preventing the pollution of water
courses in Egypt is easier than the corresponding task in China or Japan, vet it is far from being

actical as a sole means of prevention.

1f such an object is attempted at, the co-operation of all the inhabitants has to be enlisted, and
without such co-operation little or nuthmg could be done. The :Eunf__ror':. w_aultmg from pollution
of the water courses must be appreciated by the ordinary worker in fields in order to give his co-
operation. Unfortunately this individual is difficult to get at. Being illiterate, pamphlets and
circulars are of no use. The parasitic infections from which about 90 per cent of this class suffer
makes them apathetic if not resenting any interference in their daily routine.

There are two means which could be adopted to present the caze of health to a peasant and
thus enlist his co-operation :

(1) Religious Teaching as an Aid to the Prevention of Bilharziasis,

Before dmcmw*g how réligion can best be utilized in m}mbntmg Bilharziasis, it might be stated,
that at present, it is a factor and probably a strong factor in disseminating it.

The Mohammedan religion prescribes the washing with water of the urethral and anal openings
after urination or defwcation. The peasants who follow strietly the religious rites comply with these
orders. They seek the bank of the nearest stream to defweate or urinate to be able to wash after-
wards. The result is that a very hygienic principle of personal cleanliness turns out to be a factor
in disseminating Bilharziasis.

On the other hand, the Mohammedan religion prohibits the pollution of water with human
excreta. Such pollution is, however, allowed if the volume of the water is large and the water is
running. This is not the case with most of the small irrigation channels in Egypt. 1f the religious
authorities could be convinced of the dangers brought about by the pollution of the streams, they
will aid in preventing such pollution. After urination and defmcation on dry earth ablution could
atill be carried out with water drawn in a bottle or tin. The excreta could then be buried with soil.

Whenever a Bilharziasis campaign is contemplated it ought to be preceded by the erection
of latrines in the neighbourhood of towns and villages, to help at least in reducing the extent of
water and soil pollution.

The religious heads of mosques all over the country can also co-operate in such a scheme
by referring in the sermons to the danger of stream pollution, supporting their statements by extracts
from the Bacred Book and the sayings of the Prophet, and thus an appreciable amount of success
could be anticipated.

(2) Circulars, Hiustrated Posters, and Popular Lectures.

The second means of enlisting the co-operation of field workers is by disseminating knowledge
about this disease and its prevention amongst the educated members of the villages, by using
circulars, illustrated posters, and popular lectures, These people can then disseminate the informa-
tion in their own circles of illiterate field workers. Kuttab children can also be employed as health
emissaries among their own families,
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3.—KILLING THE MIRACIDIA.

Miracidia hatch out from the Bilharzia ova 5 to 20 minutes after reaching the water. The period
depends to a great extent upon the temperature. Once free in the water Miracidia swim actively.
They then become gradually sluggish and finally die if they are not successful in invading the bud_',r
of the proper mollusean intermediary host in the meantime.

Miracidia are susceptible to changes in the reaction of medium., They are killed at once in
a dilution of 1 in 2,000 of hydrochlorie acid.

The time that Miracidia have to pass in water depends upon the presence or absence of the
proper molluscan intermediary host, and thus it 18 a factor that cannot be easily controlled.

4 —EXTERMINATION OF THE MOLLUSCAN INTERMEDIARY HOSTS.

The recent discovery of the rile played by snails in the transmission of Bilharziazis paved the
way for an attempt to eradicate the disease by extermination of the molluscan hosts.

Attempts to eradicate diseases caused by flukes h:, extermination of the snails were uﬂvmted
by Thomas (1883) in the case of liver fluke disease in sheep. Sheep grazing on pastures in salty
areas were found to be free from liver fluke disease, and it was proposed to scatter common salt
on pastures where sheep were known to become infected with the disease. The salt was meant to
destroy the snail Limnea which acted as the intermediate host for the liver fluke. This method
could not be utilized in Egypt as agricultural experts state that common salt is deleterious to the
soil.  Moreover, the snail intermediate hosts of Selistosoma in Egypt survive indefinitely in solution
containing less than 1 per cent of sodium chloride.

Ando (1815) reported that 1 per cent lime water killed six out of ten snails (intermediate hosts of
Paragonimas westermannt) in seven hours and 1 per cent solution of copper sulphate would kill
them in six hours. Although these findings are very important from a scientific point of view
the concentration used was so high as to prohibit its use on a large scale.

Leiper (1915-1918) observed that snails found in the dry beds of canals were dead. He pro-
posed the utilization of periodical dryness of tertiary canals as a means of combating Bilharziasis
in Egypt. He also reported that weak solution of ammonium sulphate (commonly used as a ferti-
lizer) killed the molluscan intermediary hosts of Bilharziasis within a few hours. He proposed also
the combination of the two methods for attacking the snails. Simple dryness of the irrigation
channels in Egypt always leave occasional puddles owing to the unevenness of the canal beds. These
puddles conld be treated with ammonium sulphate.

Chandler (1920), experimenting withlocal snails in the United States of America, found that they
were susceptible to very low dilutions of copper sulphate. This author was unable to procure
the actual molluscan intermediary hosts of fluke disease, but he concluded that his results were
applicable to the latter snails as well. He reported that all species of snails experimented with
died within forty-eight hours in solutions of 1 in 500,000 to 1 in 1,000,000 of copper sulphate.

Khalil and Lee (1921), experimenting with Planorbis boissyi and bullinus contortus, found that
these snails were killed in 1 in 1,000,000 copper sulphate solution in tap water after five and a half
hours immersion,

(o) Effect of Dryness on the Snails.

The unoperculated snail carriers of Schistosome in Hgypt are susceptible to dryness. When
the small irrigation channels are inspected during the dry season the dry bed is found strewn with
shells of dead snails.

The irrigation and drainage channels are cleaned annually when the silt deposited in them is
removed and placed on the banks. This silt is found a few days later to be full of empty shells
of dead snails.

The canals. however, are never thoroughly dried. Water is often seen here and there forming

small ponds in their beds. In these some of the snails survive the dry season.
_ In order to ascertain the effect of d;“l"l'Ll]ﬂi-I- on the snails a series of experiments were planned
using Planorbis bossyi, Bullinus dj _;I}mrsh and Bullinus conforfus.
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Procedure followed :—

Snails were freshly collected from a stream. They were picked out of the water with forceps
and placed in a petri-dish lined with filter paper to absorb the water adhering to them. The
uncovered petri-dish is left in the shade and at definite intervals some of the snails are removed
and put in water to find out how far they can survive,

ExpreErRIMENT No. 1.
Planorbis boissyi,
Temperature 20-250 C.

Number 4 Time LTl _Lhwvﬂl Sk _|;|-_.,,|_ ........ LY
of Snails. | ol ]"E_\"'I'H‘-.ul.. Numbor, Par Cont. Number, Per Cont.
" Hours, T [ R | R
] 24 3 i) @ 40
Y 48 ] 100 i =
B T2 a 40 3 6
] G i - i 100
] 120 (i — . b (1]
Conelusion : None survived after four or more days,
ExreriMexT No. 2.
Planorbis boissyi.
Temperature 11-21° .
Humb_r.-:- Time Rewvived. Dead
of Anails, il Number, Per Cent. Number, | PPer Cent.
Houra, o= IR . T
0 24 } il 2 ‘ 4
] 48 2 40 3 1]
i} T2 ] HLH ] —_—
] a6 ] 100 i —_—
i} 120 L} -- ] 10
- 1
Conclusion : None survived after five days.
Exeermiest No. 3.
Planorbis boissii,
Temperature 11-18° C.
Ru.m!_u!r Time 4 Survived. Dhesacd, :
of Buadlec, . J of Dnmemm. | sramber /| Do euiil [ Sacobes | P Dok
Huours e
] 24 ] 20 4 &0
H 48 0 —— 5 100
4] 73 0 — b 100
b L1 [} -_ b 100

o —

Conclusion : None survived after two daye,
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Exrerivest No, 4
Bullinus dybowski and B. conlorins,
Temperature 11-18% C.

e ——— =

Nurmber Tims | Snpriuad, b
of Suaile. | of Dryness. | Number, | Por Cent. | Number. | Por Cont.
Huours. [ |
i) 24 1 ‘ 20 4 80
ki) 48 ] (11 0 - '
i) 72 | | 20 14 R
] : LTH ] | - i 10
. | | -
Conelusion : None survived after four days.
Exrepimext No. 5
Dullens J_a_,rlrm-w.yki and B, contoriuz,
Temperature 10-170 ¢
EER L e et e Wl o IR |
Number | Time _Rm“m = m_li
e = IJ'}Inm | 1"||.1|||||!w:|' Per fé-:u.l E I e e Per Cont.
L e e
Hours., | I
i1 24 | i - 1M i -
1] 48 | 5 100 i —
B 72 | 1] o | i {i1]
i1 96 0 — | b 100
i e
Conelusion : None survivad after thras days.
ExreriMext No, 6,
Bullinws dgbowslt and B, contorius,
Temperature 20-2050 C.
5 | Recavensd, + 38 ]'-H;Il].

Number | Time

at Raa LT i Number. , Per Cent. Number. Per Cent.
—_— | rerer — _—-——-—I —_ — - - -
Hours. |
5 24 e i I 2 10
1] 48 1 2 4 B
i} 72 i il ' 5 106
b 96 { - b 10 i
3 120 i - | b 10

— = — — : —— = —=

Conelusion : None survived after three days.

From the above experiments it is apparent that the snail intermediate hests of Bilharziasis
in Egypt are susceptible to dryness at room temperature when kept in the shade. In their normal
habitat the snails are exposed during the dry season to the Sr.‘.':;m,hlng rays of the sun, they probably
suceumb earlier. Snails protected by the shade of vegetation, along the sides of the canals, will
die in iive days if outside the water.

It has been observed that snails kept in glass receptacles in the laboratory often move along
the side of the vessel above the water level. They become dry in a short time, retract within their
shells and remain sticking to the side of the vessel by the dried sticky secretion of the mollusc. These
sneils die if left in that situation for four or more days and do not revive when put again in water.

— TR —
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If dryness is to be utilized as a means of eradiction of the snails, it has to be effective an the
different phases of its life cycle. The ova of molusca are laid in masses enveloped in a gelatinous
fluid which hardens soon after the ova are laid. Thig gelatinous mass protects the ova to a certain
extent against dryness. It was found to be inefficient if the mass is lifted out of the water and
exposed to the air. In the case of Planorbis corneus five hours dryness at ordinary temperature
in England were suflicient to kill the ova. These results were confirmed in the case of Planarbis
boissyt, Bullinus contortus and Bullinus dyboswki in Egypt.

Application.

Drryness of irrigation channels in Kgypt is regularly carried out during the early summer
months in Egypt. It has been observed that a large percentage of the snails are incidentally killed.
Unfortunately, as has been mentioned before the dryness is never complete. The irregularity of
the channel beds causes a number of pools to be left behind which help to tide the snails over the
dry season.

If some means could be found to secure the complete dryness of the tertiary water channels

in Egypt. the number of snails and hence the incidence of the Bilharzia diseaze will greatly be
reduced.

(b) Effect of Copper Salts on the Snails.

Review of the Literature on the Effect of Copper Salts upon Living Organisms,

The effect of copper compounds on different classes of organisms is extremely variable. In
general, animal life is said to be less susceptible to injury by copper than plant life, though most
of the ligher plants, some fungi and alga, will live in concentrations of copper sulphate that would
be fatal in a few hours to fish and frogs.

Effect upon Alge.

A concentration of copper sulphate of 0-5 to 1 part per million parts of water was found to be
efficient to keep water reservoirs free from algam. The method is used on a large scale in public
water works in the United States of America. [t was introduced upon the suggestion of Moore (G. T.)
and Kellerman (K. F.).

Effect upon Protozoa.

Moore and Kellerman reported that some protozoa, Paramecium, Amoeba, Difflugia and Spr-
rostomum die within few hours in a solution of 1 part of copper sulphate per 1 million parts of water.

Effect upon Crustacea and Insecta,

Crustacea are not very susceptible to the action of copper salts. Cypris and Dephnin require
as much as 1 part copper sulphate to 10,000 of water to kill them. Mosquito larva die at & concen-
tration varying from 1 in 10,000 to 1 in 200,000.

Effect upon Fish.

Game fish is more susceptible to the action of copper salts than such fish as carp and cat-fish.
Black bass in good condition have endured a concentration of 1 to 50,000 for many weeks with no
apparent discomfort, while 1 to 100,000 was sufficient to kill German and mirror-carp in a few hours,
and 1 in 500,000 killed the most susceptible in a few days. Yellow perch is less susceptible,
Perry and Adams state that minnows and goldfish live indefinitely in a 1 to 200,000 solution.

Effect upon Higher Animals.

Moore and Kellerman reported that dogs which were given half a grain of copper acetate in
their food per day for twenty-four days suffered but slightly ; one dog was unaflected by doses
as high as 5 grammes at a time,
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Du Moulin gave dogs and rabbits as much as 3 to 5 grammes, causing sickness but in no case
death oceurred.  Hippolyte Kubborn stated that a dog can take 4 grammes of copper sulphate
with but slight effect.

Ellenberger and Hofmeister experimented with sheep, giving them 18 to 182-5 grammes of
copper sulphate in quantities sometimes as large as two grammes per days with fatal results.
One sheep lived 53 days and another 128 days.

Copper Sulphate in the Food of Man.

Lafar attributes the green colour of Lodisan and Parmesan cheese to the presence of copper,
giving the maximum amount for Lodisan cheese as 215 milligrammes per kilogramme.

Chocolate contains 0-005 to 0-125 gramme per kilogramme. There is 0-01 gramme of copper
sulphate in 1-5 lbs. of bread. 0-1 gramimes of copper oxide has been found in 1 kilogramme
of preserves, and similar amounts are normally present in a large number of commodities used
for food. The largest amount of copper in foodstufis is found in green peas which is artificially
coloured with copper compounds. As much as 0-06 grammes of copper per pound of peas has
been reported:

Tschirch would limit the amount of copper to 50 milligrammes per kilogramme of vegetables.
In this proportion he believes it to be absolutely harmless even if a kilogramme of vegetables thus
artificially coloured is eaten by one person daily.

In Germany, Austria, Belgium, Spain, Russia, and Switzerland, the use of copper for colouring
green wguahlf is forbidden. In Italy 0-1 gramme of metallic copper per kilogramme of vege-
tahles is allowed.

The New York Board of Health allow canned peas to be sold that contain not more than three
quarters of a grain of metallic copper (equal to three grains of the crystallized sulphate) per pound
provided that the label on each tin contains a statement to that effect.

Pawl and Gownly found that oysters contain from 1-81 to 303 of copper per 10,000 of substance.

Effect of Copper on Human Beings.

There is a considerable difference of opinion among eminent authorities as to the exaet amount
of copper which may be injurious to health.

Taylor reported that six subjects were given 25 milligrammes of copper daily in the form of
coloured peas for a period of sixty days. The sole results that were clinically apparent were possibly
a slight disturbance in the alimentary tract, in one of them.

Moore and Kellerman are of opinion that 0-02 grammes of copper is the amount that may
with safety be absorbed daily.

Copper salts added to the water of streams and reservoirs are moreover eliminated in a short
time by combining with algse and by being precipitated in other ways. According to Moore and
Kellerman samples of water taken from a reservoir treated with sufficient copper sulphate to make
a solution of 1 per 1,000,000 failed to show any reaction for copper after twenty-four hours, although
all the alge were killed.

A. 8. Taylor reports that in a case tried for copper poisoning, no one in court could produce
any evidence of any genuine case of chronic copper poisoning having occurred comparable let us
say in the remotest degree with lead or mercury.

Effect opon Plants.

Devauxiound that both Phenogams and Cryptogams were poisoned by solution of copper diluted
up to the ten-millionth part or less.

Coupin found that 1 part of copper sulphate to 20,000,000 of water was sufficient to affect the
growth of seedlings when applied to their roots, and that this was the most injurious of the heavy
salts tested by him.

Deherain and De Moussy reported that the development of the roots of seedlings was arrested
in distilled water containing the slightest trace of copper and they concluded from this that higher
plants during germination as well as fungi and alge are extremely sensitive to copper.
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Bain’s experiments indicated that 1 part of metallie copper to 25,000,000 of water was fatal
to apple seedlings in one day. On the other hand, according to Raulin, copper chloride does not
ln]llre. Sféﬂgﬂmﬂwﬂw until a concentration of 1 in 240 is reached, although silver nitrate is toxic
in dilutions of 1 in 1,600,000. Dilute solutions of copper sulphate are reported to have a
Etlmul&tlng action on the growth of many higher plants, having been tested particularly on
VATIOUS grains.

It is evident from the résumé of the literature cited above that the evidence available is to
a certain degree contradictory, but it may be safely coneluded that alge are very susceptible while
higher animals and plants are less susceptible.

It is, however, interesting to know that copper sulphate is used as a spray to potate to prevent
potato plight. Copper mixtures are used for spraying vine in France on a large scale. No dele-
terious effects were reported as result of the employment of these solutions.

(i) EXPERIMENTAL StuDY oN THE EFFECT OF COPPER SULPHATE UPON THE MOLUSCAN
IntErMEmArY Hosts oF ScHIsTOSOMES,

Molusca used in the Erperiments.

In the experiments detailed in this report the following snails were used :—

Planorbis boissyi (Intermediate host of S. mansoni).
Bullinus dybowski (Intermediate host of 8. hematobium).
Bullinus contortus (Intermediate host of S. hematobium).
Physa acuta.

Phlysa subopaca.

Viability of the Molusca.

The snails were collected from a small fresh water canal at Marg (village near Cairo) and
brought to the Laboratory the same morning.

In this way the use of specimens as fresh as possible was ensured, in order that the normal
resisting power of the snails would not be dimimished by keeping them for a short or a long time
under unnatural surroundings.

Along with every experiment a contrel was kept in which fresh snails in water were observed
for comparison.

Plan of the Expersment.

Large glass cylinders (3 litres in capacity) were used. Into these, water, earth, or algwe, as
the case might be, were put together with copper sulphate of the particular concentration wanted.

Fresh snails were then dropped into the solution and the exact time recorded. Generally
ten Planortis and ten Bullinus were placed in each glass eylinder containing one litre of water.

The condition of the snails as regards activity was recorded at least once every twenty-four
hours. At the end of the experiment the water in each cylinder was poured over a sieve and the
snails washed freely under the tap and then placed in fresh water and observed for one or more
days to see if any had survived.

The Copper Salt used.

In all the experiments reported hereafter copper sulphate crystals were used. The concen-
trations employed refer to parts of copper sulphate crystals, Cu 80,, 5H,0.
The actual amount of copper available in these concentrations amounts to 254 per cent af

the weight used.
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(1) Copper Sulphate in Distilled Water.

A series of experiments was planned to test the effect of copper sulphate upon snails in distilled
water as 18 shown in (Table I, p. 114).

The dilutions prepared ranged from 1 in 30,000 to 1 in 1,000,000,

The control, however, showed that distilled water to which no copper sulphate was added was
harmful to the snails. The experiment was repeated and gave always practically the same result.

This led to the investigation of the effect of distilled water upon the snails. It was at first
suspected that the absence of dissolved oxygen in the water might be the cause. To verify this the
following experiment was carried out.

Two litres of the distilled water employed were boiled to drive away any oxygen in solution.
It was then cooled and divided into two equal portions, each portion placed in a glass cylinder.
Into each of these a number of snails were put. By means of a mechanical contrivance air was
continuously bubbled through one of these for twenty-four hours while the other was kept as a control.
The snails in both eylinders behaved exactly in the saime manner and were motionless after twenty-
four hours.

It was therefore concluded that the absence of oxygen could not be the cause.

The process of preparing distilled water was then enquired into. It was found that a copper
still was used for that purpose. It was thus possible that the distilled water used contained a trace
of copper which was affecting the snails.

To settle this point distilled water was prepared in the laboratory by means of an all-glass
apparatus. The snails lived in the water so prepared and no harmful effect was noticeable.

It was therefore concluded that water distilled in a copper still contained a trace of copper
and that the snails were susceptible to such a contamination. An attempt was made to estimate
the amount of copper in this distilled water. For this purpose two litres were evaporated in a
glass flask down to a 100 cc. and the amount of copper was estimated by the calorimetric method.
This was found to be 1 part in 4,000,000 parts of the distilled water used.

This observation shows how susceptible snails are to the action of copper even in very low
dilutions.

(See Tables 1 to III, pp. 114-119).

Summary of Experiment.

(1) The moluscan intermediary hosts of Schistosomes in Egypt are killed in dilute solutions of
copper sulphate in distilled water. :

(2) Members of the genus Bullinus are more susceptible than members of the genus Planorbis.

(3) Water distilled in copper vessels contains a trace of copper which affects harmfully the
molusca.

(4) Some molusca that revive after being removed from the copper sulphate solution and then
put in water are short lived and succumb later.

(5) The harmiul effect of the copper sulphate solution increases with the increase of the time
the snails are allowed to remain in it.

(6) Individuals snails of the same species are apparently more resistant to the attion of copper
sulphate than others kept under precisely similar conditions.

(2) Copper Sulphate in Tap Water.

The Cairo tap water is filtered Nile water, the intake being at Rod el Farag close to the City.
Its composition may be taken for practical purposes to be that of the Nile water less the
suspended matter. b
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The composition of the Nile water differs slightly during the different months of the year.
The maximum and minimum amounts of its contents during 1918 are given below :—

T
i Parta per Million.

Maximum, | Minimum.
Solid matter in suspension... ... R e 1,062 ! 32-4
Solid matter in solution Hrrwl at IllF' 'L‘} SR g Bl 258 ‘ 126
Alkalinity (French degrees) ... R 0 o b el 18 8-5
Alkalinity after hollmg -exprcsse:l as {'a{:‘(} &0 | 15
Chlorine ... ... 28 14-2 | 3-5
Free and saline ammonia .. ... ... .. .. .. . . o 003 | 0-01
Albuminoid ammonia ... .. 013 . 0-04
Oxygen required to oxidize orgm]m e T OL ke B 1-9 1-0
BRN ah L L e e T R S el R L TR | BO-0 25-5
Magnamum-oxide i e Gl IR R s sRa 20-0 10-6

= = e —— = = - —— = —

The largest amount of suspended matter exists during the month of August, the lowest during
May.

Plan of the Experiments.

The plan followed in these experiments was exactly the same as that described for distilled
water. In every set of experiments a control was kept and no deleterious effect on the snails was
noted.

(See Tables IV to IX, pp. 120-131).

Summary of Experimends.

. (1) The same concentration of copper sulphate in distilled water is more effective in
destroying the molusca than when tap water is used.
(2) The results of the experiments when repeated are not always identical. This might be
due to certain factors such ast emperature, light, etc., or to difference in the susceptibility of
individual snails to the effect of copper sulphate.

(3) Copper Sulphate in Crude Nile Water.

In the series of experiments detailed below crude Nile water was used. The average composi-
tion of this water was given before. The water was drawn from two sources :—

(1) A tap of unfiltered water system in Cairo used principally for the irrigation of gardens
and the watering of streets. The water undergoes a certain amount of sedimentation in its passage
through the reservoir and in the pipes.

(2) An artificial pond in a garden containing & certain amount of vegetation, algee, snails, tad-
poles, and fish. The water in this pond is derived from the above-mentioned source but is frequently
renewed. This water contains more suspended matter than water from source No. 1. The
procedure followed in these experiments was exactly similar to that described before.

(See Tables X to XV, pp. 132-143.)

Summary of the Experiments.

Substituting crude Nile water for filtered water caused a distinct increase in the resistence
of molugea to the toxie action of copper sulphate. 1 in 200,000 to 1 in 300,000 copper sulphate
solution was found to be the lowest dilution that could be relied upon to kill Planorbis and Bullinus
under laboratory conditions using crude Nile water.
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(4) The Effect of the Addition of Alge upon the Action of Copper Sulphate upon Molusca,

The algee used were collected from an artificial pond in the Ministry of Public Works Gardens,
Cairo, where they grow in abundance. They were mostly Spirogyra. The alge were added to
the control as well, and there they remained alive and grew. In copper sulphate solution the
algse soon died, their colour changed to dirty grey colour.

(See Tables XVI and XVIL pp. 144-147.)

Summary of the Experiments.

The effect of the presence of alge in the water upon the action of copper sulphate on the
molusca was not definite. On the whole it lessens its toxic action on the molusca.

(5) The Effect of the Presence of Algee and Soil upon the Action of
Copper Sulphate upon the Molusca.

The =oil used in these experiments was ordinary garden soil. It was estimated by measure-
ment and not by weight. In all the experiments detailed below both alge and garden soil were
added to water derived from the pond alluded to before.

(See Tables XVIIT to XXTI, pp. 148-157.)

Summary of Experiments.

The addition of both alge and soil inhibits to a certain degree the action of copper sulphate
on the snails. This is apparently due to a part of the copper sulphate being eliminated from the
solution by the alg® and seil. The loss, however, is not great.

It has been noted that the results are not always uniform. Sometimes a lower dilution is
found to be slightly more effective than a little more concentrated solution. The true explanation
of this could not be arrived at. It may be due to the difference in the resisting power of different
snails. It has been suggested that copper sulphate acts on the snails indirectly by mactivation
of enzymes necessary to life. If this is true it rmght bhe conceivable that the effect on the snails
might not be pmpurtmﬂal to the concentration employed.

{11) Discussion.

The observations here recorded show that copper sulphate solution, in very low dilutions, is
a potent poison for molusca.

It was found that the same concentration of copper sulphate solution iz more effective in
distilled water than in tap water and is more effective in the latter thanin crude Nile water. Moreover,
the presence of algwe and soil interferes to a certain extent with the potency of the drug.

Moore and Kellerman advise an increase of 2 per cent in the concentration of copper sulphate
employed to kill alge, for each part per 100,000 of organic matter.

If copper sulphate solution is to be utilized in combating Bilharziasis in Egypt, it will have to

be put into the small irrigation channels and drains choked with vegetation and alge and hence

a concentration of 1 in 300,000 to 1 in 200,000 will be the lowest practicable one, if the laboratory
results were to be found applicable to the conditions in the field.

Before attempting any field experiments it was found necessary to ascertain the action of
this salt on animals and plants.

As far as man and the higher animals are concerned there is no harmful effect. The amount
utilized in drinking is very small. Moreover, the water will be charged with copper sulphate for
three or four days only at a time.  Copper sulphate is eliminated quickly from the water by precipit-
ation as insoluble salt or is being fixed by alge and vegeta,uun

The effect of copper sulphate in such concentration on fish is doubtful. The small irrigation
channels and drains are, however, not important sources of fish. Fish is caught in the large canals,
and in the Nile, and principally in the salt water lakes adjoining the Mediterranean sea.

R ——

S — - —
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(¢) The Effet of Copper Sulphate on Egyptian Crops.

Before proceeding any further with the experiments on copper sulphate it was thought
essential to find out if in the proposed concentration, copper sulphate would have any effect on
Egyptian crops.

The importance of such a matter cannot be fully over-emphasized.

In a eountry depending mostly on agriculture, especially upon the cotton crop, any proposed
scheme for the eradication of Bilharziasis on a large scale must definitely prove to be innocuous
to agrinu]t.ure The literature dealing with the action of copper sulphate on plants was given in
previous pages and the evidence appeared to be controversial. In order to settle definitely
the question, field experiments were carried out.

The Ministry of Agriculture was approached and willingly sanctioned the carrying out of any
experiments upon the varied crops in the Model Expenimental Farms at Gemmeiza, near Tanta.
The officials in charge of the farm as well as the employees assisted in carrying out these exper-
iments in a truly scientific spirit worthy of admiration.

Plan of the Experiments.

The small irrigation channel leading to a field was charged with water kept at a constant level
all through the experiment. The water was led into the field through two small iron pipes which
could be closed or opened at will.

The rate of flow from these pipes was first calculated by letting them flow into petrolenm tins
of known capacity till they were full. This was repeated ten to fifteen times. Another petrolenm
tin provided with a tap at its bottom was placed on an embankment so that the water from the
tap mixed freely with the water flowing from the pipes,

The latter tin was filled with copper sulphate soluticn and the tap adjusted so that the copper
sulphate golution mixing with the stream flowing from the iron pipes. charged the water with the
required concentration of copper sulplate. The experiment lasted 20 to 30 minutes till the copper
sulphate tin was practically empty. The pipes were then closed and the area irrigated bordered.

The area was kept under observation, comparing the crop in it with that of the surrounding
areas. The crops so irrigated were :—

(1) On August 13, 1923, a cotton field (Sakellarides variety) was irrigated. The plant was
five and a half months old, at the time of the experiment. Copper sulphate was used in a con-
centration of 6 parts per 1,000,000, Later observations showed that the plant was not affected
either for good or bad.

(2) On August 15, 1923, a rice field was irrigated. The plant was half grown. Copper
su]l}hatl} was used in a concentration of 11 parts per 1,000,000. Later observations showed that
the plant was not affected. It was, however, slightly better than the surrounding crop.

(3) On August 16, 1823, a maize field was irrigated. The plant was twenty-five days old.
Irrigation with water charged with copper sulphate was its first irrigation. The concentration
used was 8 parts par 1,000,000. Later observations showed that there was no difference between
that maize and the other crop surrounding it.

(4) On August 17, 1923, a sugar cane field was irrigated. The plant was half grown. Copper
sulphate was used in concentration of 10 parts per 1,000,000. No harmful effect was observed.

(5) On March 5, 1924, a bean field was irrigated. The plant was nearly fully grown. Copper
sulphate was used in a concentration of 50 parts per 1,000,000. Up to the end of March 1924
no bad effect was noticed.

(6) On March 5, 1924, a clover (berseem) field was irrigated. The plant was half grown.
Copper sulphate was used in a concentration of 50 parts per 1,000,000. Up to the end of March
1924 no bad effects were noticed.

(7) On March 3, 1924, a flax field was irrigated. The plant was in flower. Copper sulphate
was used in a concentration of 50 parts per 1,000,000. Up to the end of March 1924 no bad
effects were noticed.

So far the results of field experiments have been satisfactory.

It has, however, been suggested that plants may be susceptible to copper sulphate when they
are in the germination stage. The following experiments have been planned to settle this point.

8
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Seeds cxperimented with,

The effect of dilute solutions of copper sulphate on germination was tried in the case of cotton,
maize, and wheat.

Plan of Experiments,

Small and shallow glazed earthenware pots were employed. These were filled with dry garden
soil. Four pots were allotted to each of the seeds in question. One served as control, using
ordinary tap water. The other three were watered with water containing 1 in 100,000, 1 in 200,000,
and 1 in 400,000 parts of copper sulphate respectively., The cotton and maize seeds were soaked,
moreover, for twenty-four hours in copper sulphate solution of the corresponding concentration.

Result.

Seeds germinated in all the pots and the plants grew normally. There was no noticeable differ-
ence between those irriggated with copper sulphate solution and those irrigated with ordinary
tap water.

Conclusion.

Copper sulphate emploved in a eoncentration of 10 parts per 1,000,000 has no deleterious
effect on cotton, maize, and wheat, in their germination stage.

(i) Elimination of Copper Sulphate from Nile Water.

In order to ascertain if copper sulphate is eliminated from Nile water solution the following
quantitative tests were carried out :—

(1) Copper sulphate was added to crude pond water to make a concentration of 1 in 100,000.
No algee were present. After forty-four hours the amount of copper in solution was estimated
by the calorimetric method. It was found to be 1 in 250,000. 60 per cent of the salt was
eliminated.

(2) Copper sulphate was added to crude pond water to make a concentration of 1 in 24,000,
Algee were added. After forty-four hours, the amount of copper sulphate in solution was
estimated and was found to be 1 in 120,000, 4.e. 80 per cent of the salt was eliminated.

It is therefore obvious that copper sulphate is eliminated from crude pond water and is more
so if algm were present.

(¢) Colloidal Copper.

When copper sulphate is dissolved in crude Nile water in small amounts, i.e. 1 in 50,000, the
solution is seen to be turbid, due to the precipitation of part of the copper as carbonate. As far
as the molusca are concerned, the part thus deposited may probably be inactive,

Upon the suggestion of Dr, C. Todd, Chairman of the Ankylostoma and Bilharzia Consultative
Committee, colloidal copper was given a trial. Dr. Todd prepared a colloidal solution in the
1ﬂhurﬂt0r}‘, having a strength of 15 parts of copper metal in 100,000, In that concentration, it
has a deep rich wiolet colour. It does not precipitate on keeping. When mixed with water, it
retains the violet tint, up to 1 in 200,000. In lower dilutions the violet colour is not perceptible,
but there is a turbidity which does not settle although the solution may be left standing for seven
days.

Using Nile water a dilution of 1 per 4,000,000 of colloidal copper killed the molusca in three
days and none of the specimens survived.

The colloidal solution is very promising but unless it can be produced at a very low cost its
use on a large scale will not be practicable. Moreover, the celloidal copper prepared in the laboratory
18 of a concentration of 3 parts per 10,000. This entails a big volume to carry about. It is hoped
thiut a method will be found enablifig the preparation locally of a more concentrated colloidal
solution.
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(f) Effect of Chemical Compounds other than Copper Sulphate on Molusca.

The following compounds have been tried on the moluscan carriers of Bilharziasis in Egypt.
The snails were placed for three days in tap water to which the particular coneentration of the salt
was added. Iifferent dilutions of the same compound were tried and the following is a summary
of the results:—

Compound, Lowest Dilution cansing Death of the Snails
HBodium chloride ... 1 in 100.
Lime e MR 1 i 1,000,
Ammopimm salphaks ... e e e en e ges| (10010080 (killed Bulliuns only, Planorlis survived).
Miakalt ollaetla® e et BOEGEL TR, S dinih S in 100i000:
Cobalt chloride ... o ol e e e -t Eam B OO0
Colloidal copper ... 1 in 4,000,000,

e ——— - — ——— ——— e A

Chandler tried the effect of different chemical compounds on fresh water molusca of the United
Btates of America. In all these experiments the snails were left in the solution for twenty-four
hours. The results were as follows :—

Chemioal Compoand. i THlations. Observations
R L e e e | TOGROOD vev e e wee et 0o avidert sffect,
B (M0 - cor oo e nn) 1A JOODDD o vy Bt fhess. oif | o] o evidend effect,
Ca OCl;... ... ... .= - .| 2:6 available chlorine per 1,000,000 | No evident effect.
R ERNS i 2 ool bt ol 2 10 20000 . fia e e ) 0 BYIdenG etfect.
Hg l:'1= vaiitnee el s TOOCBOY: LU LD e e e 0 e gent Keilled,
N L i mapor Lo PSP Nodevident foflsct:
NS S0 SR, TURUTET e 200000 ¢ L Bl Wetevident effddt:
(RHGR B G e G ] T T000 S8 gl WS i Mol evident effeet.
Pb (CHLO0H), <. .o .o o) Lin JOOO00 oo i o v .| None dead but snails il
Bl S e e ) LR, DOR000, el e Lol Booevident eftect,

BT e —_—— - - —— - - — - — -

III.—Conclusions as to the Measures necessary for
Combating Bilharziasis in Egypt.

Bilharziasis in Egypt is a problem of grave national importance. Statistics show that about
75 per cent of the inhabitants are infected. The disease affecting children in early life arrests to
a certain extent their bodily and mental development, whilst amongst adults it deteriorates
the value of manual labour. It causes a good deal of suffering and claims a big toll of mortality
which has been estimated by Griesinger at 25 per cent of all deaths and according to Ferguson
at 8 per cent. In addition it predisposes to infection with other disesases and  diminishes the
normal resisting power of the body.

The problem of combating this disease as could be gleaned from the preceding pages is both
difficult and complicated mn addition to its enormous magnitude.  The difficulties, however, are not
unsurmountable.

A campaign proposed to combat this disease ought to be so planned as to attack the disease
from different aspects at the same time. Each measure, although by itself might be inefficient, yet
it will ensure to a certain extent the success oi other measures.  The following are the pmmi&ing

- points of attack :—

(1) Prevention of the pollution of irrigation channels by :
(@) Erection of house and village latrines and inducing the inhabitants to use them.
(b) Propaganda amongst inhabitants illustrating the dangers of stream pollution.
(¢) If possible enlisting the co-operation of religious authorities in condemning stream
pollution.
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(2) Guarding water used for drinking and household use by :—

(@) Localizing the spots where villages can draw their water. These must be from the
river or canal where no snails are present.

(4) Protecting that locality from pollution.

(¢) Advising the inhabitants to store their water on the premises for forty-eight hours
before use.

(3) Attempt at exterminating the molusca by :—

(@) Utilizing the summer rotation of irrigation in Egypt causing dryness of the small
irrigation channels.

(b) Treating the small amount of water left in these channels with copper sulphate
solution,

(¢) Guarding the intake of these channels against the introduction of snails by proper
sieves if possible.

(4) Treatment of infected individuals on a large scale.

At present the attempt at the extermination of snails appears the most promising. The system
of irrigation in Egvpt controls in a unique manner the water supplied to any particular area. The
co-operation of the Irrigation Department with the Department of Public Health in such a project
is fundamental. Leiper in his report on Bilharziasis in Egypt states “ If campaigns against Bil-
harziasis were commenced, it is evident that the whole scheme should be under the charge of a
medical zoologist who should be attached, not solely to the Public Health Service, but also to the
Department of Irmgation,”
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Tavte II—Shows that snails exposed to the action of copper sulphate solution for three days will not survive
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Tapie IIL—Shows that using distilled water from a glass apparatus the molusea experimented with, will not survive

REPORTSE AND NOTES OF THE PUBLIC HEALTH LABORATORIES.
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The effect of copper sulphate on fresh water M
A=Activn.f BE=Reacts to touch. M=Motionless.
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REPORTS AND NOTES OF THE PUBLIC HEALTH LABORATORIES.

Tasr IV.—Shows the records of a series of experiments using different dilutions of copper sulphate. The snails were
Dilutions ranging from 1 in 300,000 upwards killed all the snails put in it while in lower dilutions up to 1 in
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BEPORE AND NOTEE OF THE PFUBLIC HEALTH LABORATORIES,

Tante V.—In this series of experiments the snails were left in the copper sulphate solution Ear 24 hours cm];r. Tﬁ‘.
further observation. - vl

In dilutions ranging from 1 in 100,000 upwards all snails were killed. In dilutions 1 in 250,000 nm’ltuwﬂ"
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The effect of copper sulphate on Emhwnhf M
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were then washed in running tap water to remove all traces of copper sulphate and then placed in tap water for

ions & percentage of the snails revived when transferred to water free from copper sulphate,
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TasrLe VI.—This series is a repitition of Table V with practically the same result. Dilutions of 1 in 100,000 and
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/ The effect of copper sulphate on fresh water Moluse
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Tanre VII—In this series the snails were left in the copper sulphate solution for three days, After this period the snai
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Tasre VIIL-—The series of experiments in Table VII was repeated. The dilutions used ranged from 1 in 300,000 to 1 in 750,
survived three days exposure to a dilution of 1 in 300,000 and 1 in 500,000 died a little later, showing that they wy
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Tanre IX.—This series of experiments was a repetition of Tables VII and VIII, utilizing the lower dilutions
In dilutions as low as 1 in 500,000 all Bullines were killed and on]'j' G0 per cent of the Planorbis.
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resistant to the effect of copper sulphate solution than either Bullinus or Physa.
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Tanie X. In this series of experiments the snails were left in the copper sulphate solution for seven days with
Using lower dilutions a certain percentage of the snails survived.
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TapLe XI.—In this series of experiments the snails were placed in the copper sulphate solution for twenty-four, hou
Dilutions of 1 in 100,000 upwards killed all the snails used. : aba .
Bullinus were found to be more susceptible than Planorbis.
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The effect of copper sulphate on fresh water M
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ly, after which they were washed freely in running tap water and placed in clean tap water.
In lower dilutions a certain percentage of the snails survived.
- During the time this series of experiments was carried ont very few Bullinus could be found in the irrigation channel.
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Taere XIT.—This series is practically a repetition of Table XI, but it was possible to procure a larger number of the snails,
The result shows that in dilutions of 1 in 150,000 upwards all Bullinus were killed. Planorbis survived a
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TapLe XIIT.—In this series of experiments the snails were left in the copper sulphate solution for three days and then ﬂmy
In dilutions of 1 in 400,000 and more all snails were killed.

It is apparent that the effect of copper sulphate on the snails is inereased in proportion to the time the

REPORTE AND NOTES OF THE PUBLIC HEALTH LABORATORIES.
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in running tap water and placed in fresh water,
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Tante XIV.—In this series no specimens of Bullinus were employed as none could be found in the irrigation channel vis
The snails were left in the copper sulphate solution for three days, after which they were Whﬁ l-nl1~ Tt
In dilutions of 1 in 500,000 and more all Planorbis were killed. 14, biing
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TasrLe XV.—This series was a repetition of Table XIV.
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Y A

illed in dilutions of 1 in 300,000 and more while 1 out of 10 of the Planarbis survived in 1 in 200,000,
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TasLe XVIL—In this series of experiments about 20 grammes of fresh algme were placed in every dilution of copper sulpha
Bullinus was available at that time.

In dilutions of 1 in 300,000 and u s all specimens of Planorbis were killed. Tn lower dilutions fi
In this series it is apparent that the addition of alge did not interfere with the action of copper sulphs
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oyed. After three days the snails were washed in fresh tap water and placed in fresh water with no alge in it.

famorbis although the algm were killed.
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Tasre XVIL-—This series is a repetition of Table XVI, but the result is different. One Planorbis out of ten survive
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Tasre XVIIL—In this series 250 cc. of garden soil and 20 grammes of alge were put in each glass vessel. After three da
In this series no Bullinus snails were available. In a dilution of 1 in 200,000 no Planorbis survive
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the snails were taken and washed in tap water and put in fresh water with no soil or Alge in it.
In dilutions of 1in 250,000 only a single specimen out of ten survived, but in lower dilutions most of the Planorbis survived.
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The results were nearly similar. The lum&ﬂﬂﬁmh

Tapte XIX.-—This series is a repetition of Table XVIIL
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Tanre XX.—This series of experiments is a repetition of Tables XVIII and XIX. In dilutions of 1 in 200,000 or higher
In a dilution of 1 in 250,000 a single specimen or Bullinus survived.
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:. In lower dilutions a variable percentage of the snails survived.

I snails survived.
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Taste XXI[.—In this series the amount of soil added was increased to 500 ce. e
Only Planorbizs was available for experimenting with. In dilutions of 1 in 200,000 and .upmi_h no
veasel in which 1 in 300,000 dilution was repeated no snails survived. In dilutions of 1 in 450,000
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survived. Although 20 per cent of the snails survived in dilutions of 1 in 250,000 and 1 in 300,000 in another glass
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Tapte XXII.--This series is a repetition of the one before it. In dilutions of 1 in 200,000 and more no snails su

while in dilutions of 1 in 350,000 none survived.
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IV.—Parasitic Diseases at Saft el Enab Village.
By M. KHALIL, Pu.D., M.R.C.P.
In charge of the Parasitology Section, Public Health Laboratories.
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TrE CHAIRMAN,

ANEYLOSTOMA AND Bromanzia CoNsurnTamive CoMMITTEE,
Pupric HearTE LABORATORIES.
SIR,

I have the honour to submit to your Committee a Report on the investigations carried out at
Safr el Enab. This village was the scene of an intense outhreak of a serious malady resulting
in the death of over 100 adult males. 1 have come to the conclusion that the outbreak was
principally due to intestinal bilharziasis. This result is confirmed by post-mortem examinations,
laboratory findings, and also by the means adopted with suceess to bring the outbreak to an end.

The report is divided into two parts.

Part I deals with the results of a systematic examination of a fair sample of the population
as to the incidence of parasitic worm infection. The main sources of infection with the two species
of bilharzia were discovered. The presence of a series of end-canals around the village helped to
explain definitely why the field workers were the class that was principally affected. Only 4-4
per cent of the population were found to be free from evidence of parasitic infection.

Part II deals with the outbreak itself. The clincal, laboratory, and post-mortem evidence
are discussed in turn. The house incidence, age and sex of those attacked are illustrated by graphs.
The outbreak, I believe, is the first recorded of its nature. Statistics from other v dlugeﬁ show that
similar increase in the mortality of adults is occurring on a lesser scale that attracted little or no
attention, The conditions revealed, to say the least, are alarming. Here we have a chronic malady
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undermining the health of the adults in many villages of this country and claiming a big toll of
mortality.

If this report helps to draw the attention of medical men in Egypt, especially the Medical
Officers of Health, to the ravages of intestinal bilharziasis, so that more endemic centres will be
discovered, it will have succeeded in attaining its purpose.

I am, Sir,
Your obedient servant,
July, 1923. M. Knavr.

PART L

Intestinal and Urinary Parasitic Worm Infection
in an Egyptian Village.

The investigations detailed in this report were carried out at Saft el Enab, a village near
Damanhir, in the Delta. There was an unexplamed mgh mcidence of mortality in the village
during 1922. The opportunity of investigations being undertaken at the village was utilised to
arrive at the extent of parasitic worm infection in a fair sample of the population. This included
representatives of all age periods of both sexes, as well as the different social classes met with in
auch a wvillage. :

Four registered midwives were employed in visiting houses and collecting samples from women.
It was evident that only the poor women who were mostly field workers submitted specimens easily.
The midwives could not influence women from better class families to do the same.

With males, conditions were different. They were easily influenced by argument and demons-
tration of the different phases of the life history of some parasites and the havoe brought about
by them. Microscopical demonstration of living specimens always appealed to them. In spite
of their lack of education, these people were very sensible and inquisitive, discussing what they see
when they are treated in a gentle manner.

| cannot do better than record the following incident to illustrate this. A barefooted fellah
was shown bilharzia eggs under the microscope from the urine of three men including his own.
He asked if he could be shown normal urine under the microscope. to see that the eggs were absent
from it. This I did and he was quite satisfied.

The “ kuttab ” headmasters co-operated with us in influencing their pupils to submit specimens
for examination and administering treatment when it was found necessary.

Method of Examination.

Urine was centrifugalized and the deposit was pipetted into a watch glass and examined with
a low power of the microscope tor 8. hamatobiunm eggs. It was found that sedimentation in a
conical urine glass and examining the sediment was not sufficiently accurate to show cases of mild
infection. '

A smear of the fweces on a slide 3 %1 inches was examined. In addition about one gramme of
the stool was emulsified, strained in a wire sieve and concentrated sodium chloride solution added
to it (floatation method). After fifteen to tweniy minutes the suface film was lifted by means of
a platinum loop and examined for eggs.

In most cases the hemoglobin index was tested by the Talquist Hemoglobinometer ; blood
films were made for differential counts and the weight and height of the person were recorded as
as index to his state of nutrition.

Treatment was administered to those who voluntarily applied for it, which after a few demons-
trations of Ascaris and Tenia saginata expelled, included most of those examined.

P —————
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Number of different Species of Parasites harboured
by inhabitants of Saft-el-Enab
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General Incidence of Parasitic Infection.

In all 375 persons were examined from a population estimated to be 5,629 according to 1917
census, .. 66 per cent ; 285 were males and 30 were females.

44 persons submitted their urine only for the examination, t.e. 15 per cent.
75 persons submitted specimens of their stools only, e 20 per cent.
274 persons submitted both urine and faces, 1.e. 85 per cent.

Of the 274 persons whose urine and feces were examined 262 were found to be infected with
one or more parasites and only 12 individuals were free from any evidence of infection as could
be detected by the methods employed. This gives an incidence of parasitic worm infection in the
whole population of at least 95-6 per cent and only 4-4 per cent of the population are presumably
free.

Plurality of Infection in the Individual.

The number of species of Helminths infecting a single individual varied from 1 to 5.

26-7 per cent of those examined harboured 1 species each.
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This result is represented by graph No. 1.

Lack of Standard of Severity of Infection derived from Facal Erawination.

It is unfortunate that the severity of infection could not he accurately represented in fizures
by any practical method of fwecal examination. It is arbitrarily gauged by the number of eggs
found in a slide which is, however, influenced by many diverse factors. The number of adult worms
harboured is an accurate representative of the severity of infection. In the investigation here
reported it was not possible to treat the cases under hospital condition in order to count all the
parasites discharged.

Species et with.

Ova of nine species of Helminth parasites and the larvee of one were met with during the
investigation. These were :—

Trematodes.

(1) Sehistosoma heematobiwn (Bilharz 1852) Weinland 1858,
(2) Schistosoma mansont (Sambon 1907)  Leiper 1918,

Cestodes,

(3) Tenia saqnala Goeze 1782.
(4) Hymenolepis nana von Siebold 1852,

Nematodes.

(5) Ascaris lumbricowdes Linnseus 1758,

(6) Ancylostoma duodenale (IDubini 1843) Creplin 1845,

(7) Strongyloides steveoralis (Bavay 1876) Stiles and Hassal 1902.
(8) Trichocephalus trichivrus (Linnmus 1771) R. Blanchard 1895.
(9) Enterobius vermicularts (Linnseus 1758) Leach 1853.

(10} Trichostrongylus sp.

The incidence of infection of each of these parasites is represented in graph No. 11.
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BILHARZIA INFECTION.

Irrigation Canals around Sait el Enab.

The accompanying map (No. 3) shows diagrammatically the local conditions. The village
lies close to the railway line from Cairo to Teh el Barid.

The only source of water for irrigation and home use is derived indirectly from the large Abu
Diab Canal through its branch, the S8afra Canal, which lies to the west of the railway line.

The village itself and the land to the eastern side of the railway line derive their water Emm a
side branch of the Safra Canal which passes underneath the railway line to the south of the
Five branches spring from that canal, one of which passes [|J|::|1gi1 the village. All these branchaa
have dead-ends. These end canal are small in sizes averaging 1'5 metres in width and 1-1-5
metres in depth.

The inhabitants draw their water for drinking and home use from the sites marked 1 and 2.

The water current in these canals is necessarily very slow, being governed by the amount of
water drawn for irrigation which for varying intervals may be little or none. The canals are
generally choked with vegetation. The inhabitants are supposed to clean them once every year,
but thiz rule iz not .*-:-n'i{-tl_r adhered to.

The water level in these canals is fairly high, being only a little below the ground level. The
“ tambour 7 (Archimedean serew) is the universal means of irrigation in this area. Only one
“sakia " (water-wheel) was seen.

Snails in the Irrigation Canals.

The canals depicted in the map were all surveyed for their moluscan fauna. The following
species were found : —
1. Bullinus condortus, Michand 1928,
2. Bullinus dybowsky, Fischer 1891.
3. Bullinus (Pyrgophysae) forskali, Ehrenberg 1831.
Cleopatra bulimoides, Olivier 1804,
Lanistes bolteni, Chemnitz 1786.
Planorbis boissyi, Potiez and Michaud 1838,
Planorbis nareoticus, Innes 1884,
Vivipara unicolor, Olivier 1801.

-

=

Of these species Nos. 1 and 2 interest us as carriers of Schistosoma hematobivm and Nos. 6
and 7 as carriers of Schistosoma mansoni.  The species of Planorbis were fairly common all al
the terminal branches of the irrigation canals. Where these canals heve been cleaned lately the
shells were quite evident in the dry mud on either side of the channel, attracting the attention
by their white colour. Planorbis baissyi was by far the commonest species met with,  The actual
sites where they were collected are marked with a cross in the map(t).

Only eight specimens of Planorbis mareoticus were collected.  In the larger eanals close to the
village and to the west of the railway line very few Planorlis were met with. On the other hand,
Bullinus was fairly common in these canals although in less number than Planorbis. The sites
where Bulltnus was found 18 marked thus*. In Safra Canal itself and Abu Diah no snails were
found. At the sites where the inhabitants draw water for home use Bullinus contortus was found.

Sechistosoma hematobiwin Injection wore widespread than Injection with Schistosoma mansons.

In this area | can reaffirm the observation of Leiper, Manson-Bahr and Fairley that bilharziasis
of the intestinal tract was less common than bilharziasis of the urinary tract, although Planorbis
boissyi was found in by far larger numbers than Bullinus contortus and Bullinus dybowski. This,
in my opinion, is explained by the d.iﬂ;erent numbers of inhabitants who expose themselves to
infection in the different canals. The small channels with a slow current that are the ideal home
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of Planorbis are frequented by the field labourers working at the “tambour” or irrigating the land.
This class of people 1z mostly adult males. By nature of their work they are Expuﬂed to infection
on frequent occasions.

The other classes of the community, females collecting water for home use or washing clothes,
children and adults bathing or drinking, frequent the larger canals close to the villages where species
of Bullinus thrive. Moreover, these latter individuals are exposed to infection during a short time
and at long intervals.

This was mainly the condition of affairs found at Saft el Enab. All classes of the community
and both sexes were infected with Schistosoma hematobium to practically the same extent. The
infection was very mild. Nonecomplained of the disease. They had very mild bladder symptoms
which they did not trouble about. On the other hand, the field workers were heavily infected
with Schistosoma mansoni and were in many cases incapacitated by it. The universal complaint
was diarrhcea with blood. Some of the children and females who occasionally visit the fields and
do some work there, were infected in a mild degree with Schistosoma mansoni, but they seldom

complained of any symptoms, the ova found in the stool being in most cases the only clue to their
infection.

Evidence of Means of Infection and Seasonal Prevalence,

Workmen engaged in cleaning the small irngation channels during January were questioned
a8 to any irritation of their skin brought about by the work. The answer was n.lwaw in the hegative.
They were, however, agreed that they feel an itehing sensation when they worlk in the irrigation
canals during the summer months. In some localities field workers volunteered the statements
that the itching sencation was so severe that they had to seratch their lege till they bleed. . Others
described popules resulting from working in the water during the summer months, particularly
work at the * tambour.” In using this instrument the workman has to sit.on the edge of the canal
with his bare legs deep in the water.

Observations on the development and output of cercarim by the cnail interirediate hests
explain the seasonal incidence.

During December, January and February.it is very rare to find snails infected with Inllhmxm
It is apparently the temperature of the atmnsphere that governs such development.

Further enquiry elucidated the statement that the itching sensation is felt only after withdrawal
from the water. The workmen offer the explanation that while engaged in performing their work,
they are so absorbed in it that they do not feel the itching. Judging from the nature of their.work .
which does not demand the slightest mental effert, the explanation is not right. It is probable
that the cercarize begin to penetrate the skin after withdrawal from the water. The subject
demands investigation.

Another interesting al.atement by the workmen is that if work is done at mght time no n-{*hmg
sensation is felt. Many of the workmen do prefer to work at the “ tambour ” during night time.
If is difficult to explain the cause of this nocturnal absence of itching. Again this is a subject
that is worth studying.

Schistosoma hsmatobium.

Infection with this parasite is by far the most prevalent at Saft el Enab. No less than 73 per
cent of the 318 individuals whose urine was examined were found to be infected.

The infection was common in all classes of community and in both sexes.

Specimens of urine were centrifugalized, if direct examination of the deposit proved negative
to Schistosoma hamatobium ova. High speed centrifugalization destroys the ova and liberates
the miracidia. 300-400 revolutions per minute for one or two minutes is all that is required.

Incidence of Infection in both Seres.

Of 259 males examined 194 were found to be infected, giving an incidence of 75 per cent. This
represents fairly well the condition at Saft el Enab, as the number is derived from- the different ﬂgc
periods and classes of the community.

Of 59 females examined 38 were found to be infected. giving an incidenge of G4-5 per cent.
The number examined is too small to be representative. It is alsa derived from. one particular class,
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“women field labourers,” as it was difficult to secure specimens from better class families. It
is thus probable that the incidence of infection in families whose females are kept strictly at home
is much lower,

The incidence of infection in the different age periods of the males is as follows :—

==
Age Periods, ! Number cxnmined. I Incidence of Infection per Cent.
Yohrs, |
el L1 ] o - 776
2 11-20 | it | 89-0
3 { 21-20 ! 80 . 740 E:md 11-50 years.
& | izl 30 - 00 }\I::l:.“dﬂllﬂ& = T4-5 cent
5 41-50 22 : 455 PP
fi Above 50 fi 5 infected.

.
= — - — e

Intestinal Infection with Schistosoma hematobium.

In most of the 232 positive cases of Schistosoma hawmatobiwm infection, the characteristic ova
were met with in the urine.

In 16 cases, however, the terminal spined ova were met with in both the urine and the stool.
Before concluding that those were cases of hematobium infection of both the urinary and intestinal
tract, the possibility of urinary contamination of the stool must be eliminated. Unfortunately
this cannot be definitely ascertained. The individuals were instructed to pass urine separate from
the stool, but one cannot guarantee that these rules were strictly adhered to. ;

In four cases terminal spined ova were met with in the stool, but no specimens of urine were
submitted for examination. Again in this group the possibility of urinary contamination cannot be
excluded definitely.

More instructive is the fact that in four more cases Schistosomum hematobium ova were met
with in the stools while they were absent from the urine. In this group one can definitely assert
that they represent genuine cases of intestinal infection with Schistosoma hematobium.

In two of these cases previous records showed that they had terminal spined ova in their urine
and tartar emetic was administered to them. Although they did not complete the course, the ova
disappeared from the urine but persisted in the stool.

It might be interesting to add that when tartar emetic is administered to cases with both
Schistosoma heematobivm and mansoni infection, the ova disappear from the urine long before any
change could be noticed on Schistosoma mansoni ova in the stools.

In no ease was Schistosoma mansoni ova met with in the urine.

Clinical Symptoms of Schistosoma hematobuum Infection af Saft el Enab.

The infection in general was mild although widespread among the inhabitants. This is
judged by :—

(1) In a large percentage of individuals who regarded themselves healthy and were persuaded
to give samples, Sehistosoma heematobium infection was found.

(2) Few cases complained of bladder symptoms.

(3) The urine in most cases was free from pus and rarely contained any appremabia amount
of blood to be noticed with the naked eye.

(4) Urinary fistulee, a complication of advanced Bilharziasis, was absent.

(3) Post-mortems at Damanhiir Hospital showed that the bladder lesions were limited to
areas of echymoses or sandy patches, no papillomata or ulceration were found.

Schistosoma mansoni,

Infection with Sehistosoma mansoni is limited to the intestinal tract, particularly to the large
intestine.

F “ew cases are on record of infection of the urinary tract with Schistosoma mansond, but in the
present investigation no such cases were met with.
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Detection of Schistosoma mansont ova.

The ova of this parasite are detected in smear preparations of the stools mixed with normal
. saline or water and examined with a low power of the microscope.
The floatation method devised for detecting Ancylostoma ova destroys the ova of Sehistosoma
mansoni owing to the high osmotic pressure of the solution causing the ova of the latter parasite
to collapse and thus rupture.

Uneven Distribution of Schistosoma mansont ova in the Stools.

This subject has attracted no attention in spite of its supreme importance in examining for the
ova of this parasite.

The ova of parasites living in the small intestine, ¢.e. Ancylostoma, Ascaris, ete., are thoroughly
mixed with the liquid contents of the bowel and can be looked for with safety in any portion of stool,

The condition is different with Sechistozoma mansont, the ova are voided through the mucus
membrane of the large intestine, particularly that of the sigmoid and rectum. The fwcal contents
of the sigmoid portion of the gut under normal conditions are solid or semi-golid in consistance.
The rectum under normal conditions is empty.

The ova are found smeared on the surface of the fmces in a layer of mucus that surrounds
the fwcal mass and particularly in the last portion of the stool mixed with blood and mucus if
present.

Smears taken from the centre of a fiecal mass were found to be negative in three cases where
the stools were particularly olid, while serapings from the surface of the faceal mass were positive.

In cases where there is diarrheea the eggs are mixed with the motion to a certain extent.
In such cases if blood is present, it is in the portion containing it that most of the ova are found.

It 18 extremely important where Schistosoma mansoni infection is suspected to have the whole
stool sent for examination and the proper portion selected for making the smears. Instructing
the patient to bring a piece of the stool in a small glass tube will certainly lead to negative findings
where proper examination would have revealed infection with this parasite.

In view of the difficulty in finding Schistosoma mansoni ova in the stool, especially when
one smear 18 examined, it is almost certain that the reported incidence with this parasite under-
estimates the true condition of affairs. Schistosema hamotobium infection of the urinary tract
is easily detected and thus the reported results probably reveal the actual condition as regards
the prevalence of that infection.

Incidence of Infection.

Amongst the 331 individuals whose stools were examined, the ova of Sehistosoma mansoni
were found in 115 cages, giving an incidence of 34-7 per cent.

Of the 258 males examined, 37 per cent were found to be infected.

Of the 78 females examined, 28 per cent were found to be infected.

It is thus apparent that more males are infected than females. The difference, however,
is not very striking because most of the females here examined are field workers performing
more or less men’s work.

No signs of infection with Schistosoma mansoni were detected in any person above 50 years old.
Although the number lying in this age group does not justify any conclusions, it is significant
and certainly demands further observations.

Relation of Field-work to the Incidence of Infection with Schistosoma mansoni.

Individuals of the age periods 11-50 were classified into three groups :—

(1) Field-workers on the land to the east of the railway line where the canals have dead ends.

(2) Field-workers on the land to the west of the railway line where the canal is of large size
and always contains running water.

(8) Individuals that do not work on the felds.

This classification applies to both sexes.
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188 males of whom 67 harboured Schistosoma manson: were thus classified -—

(1) Field-workers on the eastern side of the railway line were 82, of whom 46 were found to
be infected, giving an incidence of infection in that area of 56 per cent.

(2) Field-workers on the western side of the railway line were 40, of whom 17 were found to
be infected, giving an incidence of infection in that area of 42-5 per cent.

(3) Individuals who did not do field work were 64, of whom 4 were found to be infected, giving
an incidence of infection of 8-7 per cent.

These figures demonstrate clearly the bearing of the irrigation canals upon the incidence of
Schistosoma mansoni infection. This classification 12 by no means definite as it is practically
impossible for field workers in a village to be engaged in one particular area throughout their lives.
Individuals that are tenants or small proprietors in one area will occasionally do some work for
long or short periods in another area.  In spite of that the figures show definitely a higher incidence
of infection among workers in fields traversed by the dead end canals.

The very low incidence of infection in the third group is striking. It would have been more so
if we have excluded land proprietors from this gronp. Those individuals although they employ
others to do the work on the field, they in most cases participate to a less extent in the work and
thus are liable to become infected. They are, however, lightly infected and enjoy good health.

56 females of whom 16 harboured Schistosoma mansoni fall in the age group 11-50 years and
were classified thus :—

(1) Field workers on the eastern side of the railway line were 40, of whom 14 were found to be
infected, giving an incidence of infection in that area of 36 per cent.

(2) Field workers on the western side of the railway line were 5, of whom 1 was found to be
infected, giving an incidence of infection in that area of 20 per cent.

(3) Individuals who did not do the work on the field were 11, of whom 1 was found to be infected,
giving an ineidence of infection of § per cent. :

These figures bear out the conclusion arrived at by classifying the males. It will also help to
show that most of the females from whom we could secure samples were field workers, practically
80 per cent of age group 11-50 years. They were in most cases members of the families of males
who had suecumbed to this disease. Thus being under the supervision of the Public Health
authorities samples were easily secured from them. Females doing field work never do so
regularly or to the same extent as the males. They are in most cases occasional helpers. They
were not so severely infected as the males.

Relationship of Field Work to the Incidence of Injection with Schistosoma hematobivm.,

193 males whose ages range between 11-50 years were classified thus :(—

(1) Field workers on the eastern side of the rallway line were 89, of whom 73 were found to
be infected, giving an incidence of infection of 83 per sent.

(2) Field workers on the western side of the raillway line were 47 of whom 40 were found to
be infected. giving an incidence of infection of 85 per cent.

(8) Individuals who did not do field work were 57, of whom 31 were found to be infected,
giving an incidence of infection of 54 per cent.

It is thus evident that the incidence of infection does not differ in the two areas separated by the
railway line. The snail carrier Bullinus—inhabits the larger canals round the village and to
the west of the railway line and their cercarie are earried by the current throughout the whole
systen. :

Individuals who did not do field work were also infected; this probably was due to
occasional exposure by bathing or drinking.

34 females whose ages range between 11-50 years were classified thus :—

(1) Field workers on the eastern side of the railway line were 22, of whom 12 were found to be
infected, giving an incidence of infection of 55 per cent.

(2) Field workers on the western side of the railway line were 3, all of whom were found to be
infected, giving an incidence of infection of 100 per cent.

(3) Individuals who did not do field work were 9, of whom 5 were found to be infected, giving
an incidence of infection of 55-5 per cent.
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These results bear out those arrived at by classifying the statistics of male. It is worthy of
note that the third group of both sexes are infected to practically the same extent.

Teenia saginata.

Ova or segments of Tenia saginate were met with in the freces of three individuals only.  They
were all males. It is interesting to note that two were brothers and both were butchers by trade.
On enquiry as to ingestion of uncooked meat it was revealed that both brothers used to eat a little
of the raw peri-nephritic fat so as to entice the customers as to the good quality of their meat.

Four ce. of Felix mass extract were administered after a preliminary twenty-four hours fasting
and a saline purge. Another purge followed three hours later. The older brother (24 years old)
passed one Tania seginata coiled in one lump complete with head and very few detached
mature segments. The whole worm measured 425 centimetres when it was in a fresh condition.
The younger brother (18 years old) passed two Tenia saginafe worms, They came out in a long
string and took more than two hours in passing. It was a very tedious process. In spite of
instructions not to pull them out, forcible traction was evidently used with the result that the
string of strobila was broken. Neither head was found, although pieces measuring more than two
metres of both worms were passed comprising the very small immature segments 1-2 centimetres
from the neck region. These unmistakably belonged to two different worms. Both worms
measured 1.050 centimetres.

The older brother harboured in addition Schistozoma hematobivm and manson:. His hemao-
globin index was 85 per cent. The younger brother harboured Sehistosoma hematobium and Ascaris
in addition to the Twnia saginata. His hemoglobin index was 70 per cent.

The third case was a carpenter 28 years old. There was no history of his eating raw meat.
He harboured in addition Sehistosoma hematobivm and Adscaris.  Treatment was administered
to him after my departure from the village.

It is to be expected that I'. saginata infection will be found to be comparatively common in
Egyptian villages. The meat is not inspected and thus there is no means of condemning infected
carcasses before consumption.

Twnia solivm was not met with. The majority of the inhabitants being Mohammedans who
never eat pork, infection with this parasite will be only himited to Copts and foreigners who partake
of such meat.

Hymenolepis nana.

This parasite of man is identical morphologically with Hymenolepis fraterna, a cestode which
I8 & common parasite of rats and mice. It is, however, distinet from it biologically, each species
being peculiar to its host only.

There is a good deal of evidence to show that the ova of this parasite are seldom recognized by
practitioners in Egypt, and so it has so far attracted little or no attention.

Fives cases of Hymenolepis infection were met with. Three were males under 10 years of age
and two were females both between 20 and 30 vears old.

It was not possible to treat these cases and secure specimens of the parasite and study their

pathogenic effect on the host.
The eggs which were quite distinctive, float in concentrated saline solutions and thus could be

detected by the floatation method.

Very little is known about the pathogenic action of Hymenolepisinfection. Nervous symptoms
and derangement of digestion are ascribed to it. It is commonly a parasite of children, although it
is sometimes found in adults.

Ascaris lumbricoides.

Next to Schistosoma hematobium, Ascariasis is the most widespread parasitic infection
met with at Saft el Enab. No less than 64 per cent of the inhabitants showed evidence of its

presence.
Unfertilized Ova.

In most of the210 pesitive cases the ordinary fertilized ova of Ascaris wereseen. Inseven cases,
however, unfertilized ova only were found. These are irregular in shape, rather elongated and bear
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the characteristic knobs seen on the normal eges which are frequently stained yellow or brown with
bile.

Unfertilized eggs signify the absence of male worms from the intestine. This is frequently
the case when the host harbours a single worm or at most two. Two of the seven cases showing
unfertilized eggs were treated with Santonin. One passed a single female and the other passed two
females.

It is peculiar that infection with a single Asearis is frequently accompanied with serious nervous
symptoms, especially in children and young adults,

In one case both fertilized and unfertilized dscarts eggs were seen.  Such a coincidence could
not be easily explained unless we suppose that one female got isclated from the rest of males.
Whatever may be the right explanation the fact is worth recording.

Decovticated Chw.

Ova of Ascaris were sometimes met with having a smooth outline and no bosses on the surface.
The ovum is easily mistaken by the uninitiated for that of Ancylostoma duodenale. Its thick shell
and unsegmented content ought to be sufficient to indicate its true nature.

Source of Injection.

Sweepings from the unpaved courtyard of a house whose inhabitants were severely infected with
Asearis were collected.  Two litres of that dust were shaken in 10 litre of concentrated saline solution
in a narrow necked water-jug. The surface film was removed by a wire loop into small petri dishes
and examined microscopically. Few ova of dscaris were seen and two contained fully developed
embryos.

This floatation method is not useful in detecting cases of mild infection with Ascaris, although
in heavily infected cases a fair number of ova float.

Age and Sex Incidence of Ascariz Infection.

Amongst the 253 males whose fwces were examined, 145 showed evidence of Adscaris infection,
giving an incidence amongst the males of 57-3 per cent.

Amongst the 78 females whose faeces were examined 65 showed evidence of dscaris infection,
giving an incidence amongst the females of 83-3 per cent.

Thiz indicates clearly a higher incidence of infection amongst the females than amongst the
males,

The number of females classified according to age periods is not large enough to justify further
analysis.

The mneidence of infection in the males is highest in children of less than 10 years of age and
gradually becomes less as age advances. Amongst children the incidence approximates that of
the females, This indicates home infection.

Male age period 1-10 years, 80-0 per cent are infected.
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This iz graphically represented in Graph No. 5.

The youngest individual met with harbouring Asecaris was a male three years u](l who passed
as a result of treatment 13 Ascaris.

The oldest was a female 70 years. She was not treated.

Severety of the Infection.

Judging from the approximate number of ova met with in one slide the infection was found
to be severest amongst children. Inone cage (No. 186), photo No. 6, a male child of 7 years expelled
as a result of treatment with one dose (0-20 gm. Santonmm) 81 Ascaris and he was still passing
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Photagraph No. 6.—81 Ascaris woring expelled from boy shown above.
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worms when I left three days after treatment. The number of worms passed by this child caused
an excitement amongst the inhabitants who applied for examination in large numbers as a result
of this practical demonstration.

Ancylostoma duodenale.

Amongst 331 individuals examined, evidence of Ancylostoma infection was found in 55 cases,
giving an incidence of 16-6 per cent.

Amongst males the incidence of Ankylostomiasis was 16-2 per cent and amongst the females
1t was 18 per cent.

In all cases a smear was first examined and then the floatation method was applied. The
latter method was very successful especially as the Ancylostoma infection in most cases was very
mild and few eggs only could be seen. It was found necessary to leave specimens in salt solution
for fifteen to twenty minutes hefore examining the surface. Otherwise the results could not be
relied upon.

Clinically severe cases of Ankylostomiasis were very rarely met with.

This low percentage of Ancylostoma infection is very interesting. Similar results are
experienced at Tanta Ankylostomiasis Annexe, where Bilbarziasis (bladder and intestine) is the
dominant infection. At Qalyib, further south, the picture is reversed. Ankylostomiasis is
predominant. Bilharziasis of the intestine is practically absent and Bilharziasis of the bladder is
fairly common.

The factors influencing this varied incidence of Ancylostoma infection are very important
to eluctdate and certainly will help in a thorough understanding of this infection in Egypt. There
is apparently no difference in the habits of the villagers in these areas or in their sanitary accom-
modation. A factor that is worth discussing is atmospheric temperature. This varies widely
according to locality and possibly it might be found to influence the extracorporeal development
of Ancylostoma.

Age Incidence.

The incidence of Ancylostoma infection in the different age periods reveals that the percentage
of infection is lowest amongst children and old age and is highest among adults.

Males age period 1-10 incidence of infection, 11 per cent.
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This is represented graphically in the accompanying diagram No. 7.

Examination for Aneylostoma Larve,

The following method was found to be the most effective.  About 40 grammes of farces are taken
and mixed with 2 cc. of water to form a thin paste in the bottom of a large petri-dish 17 centi-
metres in diameter. The cover of the petri-dish is lined with a circular disk of filter paper which
is always kept moist. It is found necessary to moisten that filter paper once every twenty-four
hours. The preparation is always kept closed. In Egypt it is sufficient to keep the petri-dishes
at room temperature. In colder climates it is best to keep it in an incubator at temperature
ranging from 25° to 300 (.

It is found that the mature larvee migrate from the faecal mass upwards to the moist filter paper
in the cover. They can be collected by swelling the cover with few ces. of warm water and pouring
it into a proper mceptacle when it is found to contain the larvee free from the fwcal matter.

The process of collecting larveae can be repeated every day for several days. From one such
preparation as much as 40,000 larvee were collected in four days.

It was found that success depends upon the reaction of the medium, the slighest acidity
continuing over several days kills the larvee. Excess of alkalinity has the same effect. The
best medium is neutral or slightly alkaline.

In cultures kept at room temperature ranging from 33° to 37° C. mature larve were collected
on the third day. Details of observations on the development of larvee will be published later.
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Strongyloides stercoralis.

Ouly one case of Strongyloides stercoralis was met with. The patient was an adult male.

The appearance of larvee in the freshly passed stool is taken as an indication for the presence
of Strongyloides. In stools that were left for ten or more hours, the presence of larve cannot be
relied upon, as Ancylostoma eggs are known to hatch in a very short time after defweation.

In such cases the safest way is to re-examine a fresh specimen. This was not possible in all
cases at Saft el Enab. The presence of larvae and eggs does not indicate Strongylovdes infection,
as Ancylostoma eggs in the undisturbed stool develop at different rates. Those at the surface
might hatch and mature while eggs below the surface remain in the 4-cell stage owing to the absence
of oxygen.

Trichocephalus trichiuris.

Two cases of T'richocephalus infection were met with. Both were in males.

It is rather unexpected to find Trickocephalus infection so rare.

The eggs do not float easily in concentrated saline solution and they are detected by the smear
method. In the large majority of cases one smear only was examined. This does not suffice to
detect all cases of Trichocephalus infection, but it is certain that cases of heavy infection could not
have escaped notice.

Enterobius vermicularis.

The eggs of this parasite were met with in the stools of five cases only. This does not give any
idea as to the real incidence of infection with this parasite. The eggs are seen in the stools only
in rare circumstances when the adult female is ruptured due to injury or manipulation of the
specimen.

In connection with another investigation at Qalyub, Enferobius vermicularis eggs were seldom
seen in the stools, but on administration of anthelmintics for Ancvlostoma, adult Enferobius
vermicularis were met with in a high percentage of the cases.

It is probable that the infection is widespread, although it cannot be gauged by the examina-
tion of the stools for eggs. That the presence of eggs in the stools is in most cases the result of
rupture of the adult females is confirmed by the common experience that eggs, whenever met with,

are found in large numbers.

Trichostrongylus sp.

The egg of Trichostrongylus as seen in the fresh stool has a thin transparent shell and contains
a morula. It is rather longer and narrower than the Ancylostoma egg, for which it is commonly
mistalen.

This egg was met with in eight cases, It is casily detected by the floatation method as applied
to Ancylostoma.

There are three species of Trichostrongylus that are reported from man in Egypt. All three
species inhabit also the intestine of sheep and camels in Egvpt.

These species are :—

(1) Trichostrongylus instabilis (Railliet 1893) Looss 1895,
(2) Trichostrongylus probolurus (Railliet 1896) Looss 1905,
(3) Trichostrongylus vitrinus, Looss 1905,

It is practically impossible to distinguish between these various species from the ova which
are closely identical. It is only by adult specimens that the species can be determined.
The pathogenesis of these parasites is not known.




ANEYLOSTOMIASIE AND BILHARZIASIS IN EGYPT. 171

CONCLUSIONS.

(1) 956 per cent of the inhabitants of Saft el Enab are harbouring one or more parasitic worms.

(2) Bilharziasis of the bladder affects 73 per cent of the population but the infection is mild.
Bilharziasis of the intestinal tract affects 34 per cent but the infection is severe.

(3) Ths snail carriers of Bilharzia were found in abundance in the irrigation channels surround-
ing the village. These canals being end-channels act as a favourable habitat for the Planorbis
snails whichYare the carriers of intestinal Bilharziasis.

(4) Field workers are the principal class exposed to infection with intestinal Bilharziasis. By
nature of their work they are brought in frequent contact with the water in the end-canals.

(8) Ascaris infection is widespread amongst the inhabitants, but it is more prevalent in children
and females than in adult males.

(6) Ancylostoma infection is mild and not widespread in contradistinction to results arrived
at in other areas. It 1s probable that the cool atmosphere at Saft el Enab accounts for this.
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PART II.

Intestinal Bilharziasis causing an Epidemic-like Increase
of Mortality in an Egyptian Village.

The outbreak detailed in this report took place at Saft el Enab, a village in Markaz Kém
Haméda in Mudiriyet el Beheira. The situation of the village is shown in the accompanying
map No. 8.

History of the outhreak.

Towards the end of August 1922 the Medical Officer of Markaz Kém Haméda noticed that for
some time past there was a steady increase in the number of deaths at Saft el Enab, The
number of deaths per month was 9 during February 1922, 14 during March, 17 during April, rose
to 19 during July and 21 during August.

A cordon was established at the village on August 26 and all sick people were compulsorily
isolated.

From the beginning there was no uniformity in the symptoms or signs manifested by the
patients. The medical officers in touch with the cases were not in agreement as to the cause of
the outhbreak or as to the diagnosis of the malady.

The following diagnoses were either suspected or thought advisable to eliminate by help of
laboratory examination :

Dysentery (bactllary and amabic).
Typhoid, Paratyphoid A and B.
Malaria and Relapsing fevers.
Thyphus.

Cholera.

Mixed bacillary dysentery was the diagnosis tentatively arrived at. Antidysenteric serum
was given a trial, but its results were unfavourable. Better results followed the use of emetine which
was tried empirically although amebee or eysts were not found in the stools of patients to any extent.

We are in a position now to understand why emetime gave better results. It benefited the
Bilharzia which was the main cause. Typical cases of the disease were sent to Damanhiir Govern-
ment Hospital for study under favourable conditions and where they could be better nursed.
In addition as the disease ended in some cases fatally there was an opportunity for a careful post-
mortem examination to be carried out.

The number of cases received at the hospital was 12, of whom 5 died. None of these cases had
any rise of temperature in hospital except for an occasional day following intravenous injection
of tartar emetic.

All of them were emaciated and weak although not confined to bed. They had suffered from
diarrheea with blood for a long time in the past with periods of improvement and subsequent
relapses.

Many of these cases lost one or more adult male relatives by the same disease. Their women
relatives were healthy.

The freedom of women and children from the disease was one of the most interesting and
peculiar features of the outbreak. Even to the casual observer in the streets of the village it was
apparent that the women were healthy, carrying their heavy water jugs or corn for milling with
apparent ease while the men seen about the streets or in the fields were pale, emaciated, and half
starved creatures.

On instructing the midwives to collect specimens of urine and fieces from women in the village,
we were told with evident chagrin that the women were flourishing and healthy and it was only
the poor men who were affected.
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Typical Cases in Hospital with Post-Moriem.

Notes of this case were recorded by the staff of Damanhir Hospital.

Patient M.M. Male, 30 years old, field worker, admitted on 21-1-1923.

History of two months duration. Pain in the sides, diarrheea with mucus and blood. Tenes-
FLILTER

Brother died in the cordon of Saft el Enab of the same disease.

Examination —

Tongue clean in tip and edges, furred and dry on dersum.
Heart normal.

Lungs fine riles at bases.

Abdomen: abdominal wall rigid. Liver enlarged.
(Edema of lower limbs.

Knee jerks slightly exaggerated.

Feeces 1 Ova Schistosoma mansoni and dsearts lumbricoides were found.
Urine : No albumin, Schistosoma hematobivim absent.

Course of disease in hospital : Patient died after five days’ stay in the hospital. During the
period the temperature was normal. Pulse ranged from 50-89 per minute. Stools were on the
average five per day.

Past-mortem Eeamination,

Body emaciated and weak.

(Edema of both lower limbs.

Heart flabby.

Left lung normal. Right lung collapsed adherent to diaphgram with a hamorrhagic infacrt.
Liver advanced cirrhosis (bilharzial peri-portal) bile stained.

Spleen normal.

Kidneys : right kidney larger thaw left and both are slightly anwemic.

Mesenteric glands slightly enlarged.

Sigmoicd part of the intestine 15 much thickened, mucus membrance echymosed with bilharzial

papillomata.
On analysis of the records of the rest of the twelve cases it was found that :

(1) All were chronic cases suffering from their complaints for periods varying from one month
to several vears, frequently six months.

(2) Diarrheea with blood and mucus 15 the common complaint amongst all cases.

(8) Eighteen of the male relatives of these cases died at Saft el Enab with similar affections.

(4) All cases were derived from poor families, working in the fields.

(5) Microscopical examination revealed ova of Schistosoma mansoni in 11 cases out of the 12.
The twelfth case revealed bilharzial infection of the intestine and liver after death.

(6) Stools and blood were negative for bacillary dyszentery in all cases.

(7) Cultures from heart, liver, and spleen taken at the post-mortem examination were always
sterile.

(8) One thing was common in the post-mortem findings of all cases thus examined and that was
Billharziasis of the intestine in varying degrees of severity. It was frequently associated with
periportal cirrhois of the liver.

It is thus evident from the clinical, laboratory and post-mortem findings that the majority
of the cases seen at Saft el Enab were suffering from severe Bilharziasis of the intestinal tract.
The severity of the infection can be gleaned from the fact that Schistosoma mansont ova often in
large numbers were easily demonstrated in the small amount of fmces sent on cotton swabe
for bacteriologicale xamination. Nine out of twelve swahs were found to contain ova. It is hardly
justifiable to include the negative cases as the amount of fieces was hardly sufficient to make an
ordinary smear.

12
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Incidence of Intestinal Bilharziasis amongst Patients,

Soon after the establishment of the segregation camp “cordon” all sick people whatever their
complaints were, isolated there. Out of the 84 cases thus segregated were, 71 were suffering from
intestinal bilharziasis confirmed by microscopical examination. The rest were cases of pellagra
and ankylostomiasis. Thus the incidence of intestinal bilharziasis amongst the patients was 84:5
per cent as contrasted with 34 per cent amongst the general population.

Typical cases of the type of dizease seen at the village and sent to Damanhiir were all suffering
from intestinal Bilharziasis.

Why the Cause of the Outbreak was Doubtjul.

Although clinical and post-mortem examination pointed to intestinal hilharziasis as the main
cause of the disease and mortality at Saft el Enab, the outbreak was labelled bacillary dysentery.
Bilharzia is so common in Egypt that it is held in contempt by the medical profession. It is not
thought to be a sufficient cause for death. This is borne out by the numbers of death returns
labelled as due to bilharziasis or ankylostomiasis in the whole country. This was :—

Rilharzinsis, I Ankylostominsis
Year. PR — — | —
Por Cont in relation to Por Cent in relation to
| Deaths todal number of Deaths I Deaths. todal number of Deaths,
: o — — — - — o
1919 | 114 0+ | 33 0-02
1920 LG - 05 ; b3 0-03
1921 L] - (K it 0-02

These figures do not represent the actual state of affairs in a country where two-thirds of its
population are suffering from one or other of these parasitic infections and frequently from both.

Intestinal bilharziasis in fairly advanced condition is a serious disease. With the large intestine
studded with large fleshly papillomata that are liable to slough and leave ulceration, the raw
surfaces are constantly ||11L1.h_-|| by the fiecal contents of the bowel and exposed to their multifa-
rious bacterial contents. They are oceasionally parasitized by the Kntamoeba histolytica of dysentery.
Cirrhosis of the liver {pvnlmlml type) is irvqmrml\. prezent in advanced cases.

The inevitable diarrhoza cansed by irritation of the bowel is chronic, lasting for months, This
is generally accompanied with a certain degree of toxsmia having in most cases a fatal termination.
The cause of death is labelled in many cases dysentery, heart failure, cirrhosis, etc., and the
primary cause 15 not mentioned.

Bacillary Dysentery ts not the Main Cause of the Outbreak.

(1) Clinically no cases were diagnosed bacillary dysentery.

(2) ‘:pur_mmns of blood or feces from 102 cases were examined bacteriologically for d:,m&ntarjr
typhoid, paratyphoid A and B, malaria, and relapsing. Of these, three cases were positive for
Flexner, 9 for Shiga, and 1 for paraty phmd A, In some of the cases found positive for dysentery,
the diagnosis was arrived at by the Widal Reaction. This is of lesser value than the isolation of the
organism from the stool.

{3) All the supposed typical cases isolated at Damanhiir were negative to dysentery, both
by eulture and agglutination.

(4) Antidysenteric serum failed to produce any improvement. Its use was given up as a result
of the reports of the treating medical men. BEmetine was substituted with better clinical results.
Only three cases were found positive for ambic dysentery. The favourable effect of emetime
was due to its action on the bilharzia infection.

(5) Post-mortem showed no dysenteric affection of the small intestine which is the site of
infection in bacillary dysentery. No ameebic ulceration was met with in the large bowel.

(6) The outhreak came to a favourable termination as a result of administration of tartar
emetic on a large scale, feeding all the sick with full diet which was supplied free. Isolation of
the sick was given up and all cases were allowed to live in their houses.
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Analysis of the deaths occurring during the outbreak according to age periods.

An important feature of the outbreak was that the disease affected principally one class of
the population and that was the adult males of the poor families. Most of the deaths were also
limited to the same group while the other groups of the community who were apparently sharing
with them their home life, escaped.

The graph below shows the number of deaths per month classified for our purpose into four

groups.
(1) Children of 1 day to 10 vears, of both sexes.

The curve shows that there was a slight increase in infant mortality during July, probably
due to summer diarrhea. and a second big rise in the number of deaths lu-gmmng in Fvg}ptpmhpr 1922
and reaching its height in February 1923. This is due definitely to an epidemic of measles which
broke out during that period. This is quite distinct and apparently has no connection with the
disease and mortality of adults and for that purpose it might be disregarded.

(2) Males 11-50 years old.

This as shown in the curve was the principal group affected. The increase in the number was
noticed in August and reached its height in October and gracdually dropped during December,
January, and February. The majoriiy of those dying were manual iield-workers. The proprietors
or hetter class labourers were hardly affected.

These cases although seen a long time before death were so emaciated and exhausted that the
medical officers could do nothing but treat them symptomatically although from the beginning it
was felt that nothing could bring those people back to health.

The affection of this class of people brings the outhreak into the class of oceupational diseases,

1t is noteworthy that the procedure finally evolved towards the treatment of these cases was :
free ample food at government expense, svstematic treatment of bilharzia. ankvlostoma, and
pellagra. No cases were detained in the “cordon™ but patients were instructed to come regularly
to partake of their meals and to be given the appropriate treatment.

(3) Females 11-50 vears.

The curve shows a slight increase in the number of deaths. Three deaths ccenrred at the
“cordon ” and were Hirectly ascribed by the medical officers in charge to the peculiar disease at the
village. These three cases were women working on the fields who performed men’s work.

As had been shown in Part 1, there was a fairly high degree of incidence of intestinal bilharziasis
amongst the few women who regularly worked in the fields.

If hilharziasis of the intestines was the main cause of the outbreak it is to be expécted
that women would have suffered to & lesser extent than men. The mortahty rate weuld not
be in comparison with the incidence of infection with Sch. mansoni but with the severity of
that infecticn, Women are less liable to infeciion on repeated ccessions that mwen,

The total number of deaths during the year did not exceed the exjec’ed nvmbers of deaths

for females in the wvillage.

(4) Both sexes over 50 years.

This also shows a slight increase. At this age period people to some extent give up field worl.
They leave manual labour to their children and content thenselves with :upervision and hght
work. Among the few people over 50 vears examined, none was found infected with Schistosoma
mansoni. Although the number does not justify any conclusions it is significant that, although
some of them were suffering from Schistosoma hematobivm infection, none harboured Sehistosona
Hanson. '

This graph is very instructing, it proves that dysentery was not the main cause of the outbreak.
In dysentery all members of the community are affected. Women, by nature of their home work
and washing soiled clothes and acting as primitive nurses, are liable to be infected in greater numbers
than the men. Old men easily succumb to dysentery as they offer less resistance to infection because
of their low vitality,
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In this outbreak the incidence of mortality was just the opposite.  Women and old people
escaped. This was explained by one of the inspectors as possibly due to infection with dysentery
contracted in the mosques which are prineipally visited by adult males. Although this explana-
tion will hold well in aceounting for the first cases of the outbreak, it is not justified by its course.
The infection contracted in the mosques or elsewhere is bound to be carried into the houses where
no means of isolation or any shadow of hygiene is present. The women, old people and children
are thus exposed to it. In this outbreak from the beginning to the end the women showed an
astounding freedom from the disease that selected the adult males living under the same roof.

Closing of the mosques and establishing artesian tube wells throughout the village had not
anyv noticeable effect on the course of the outbreak.

The same argument can be used against the possibility of the disease being typhoid, paraty-
phoid A or B, typhus. or relapsing. In addition these were excluded by the laboratory investiga-
tion. :

Houwse Tnetdence of the [isease,

The dizease and mortality affected the male members of certain families more than others.
The families affected were those of the poor manual labourers. A fact recorded by Prof. Day of
(asr el "Aini Hospital who visited the village once during the outbreak, is that the inhabitants of
the eastern part of the village were apparently more attacked than those of the western part. It
has been shown in Part I that the principal site of infection with Schistosome mansont is to the
east of the village where the canals have dead ends with practically stagnant water and where
conditions are favourable for the life of Planorbis boissyi, the snail carrier of this species.

The land to the west of the village, on the other side of the railway line, is supplied by a large
canal (Safra Canal) which contains running water and does not offer favourable conditions for the
life of this species of snails.

Figure No. 10 shows a map of the village with a mark (4-) representing each death. It is
apparent that more deaths oceurred in the eastern than in the western part of the village. No
part of the village was, however, exempt.

Opinions as regards the Cause of the Outbreal.

Prof. H. B. Day of the Qasr el “Aini Hospital visited the “cordon™ once to diagnose the disease
prevalent there.

The following are abstracts from his report dated December 18, 1922 :—

“ With one possible exception all the sick 1 saw in the ‘cordon’ were suffering from various
chronic diseases,

“ There was no evidence of severe diarrheea or dysentery in these cases.

“ I was able to satisfy myself that the villagers kept in the cordon were not suffering from any
mysterious disease. | examined all the sick and others appearing unwell and found that they
could be divided into four groups as follows: (1) Pellagra, (2) Cirrhosis, (3) Ankylostomiasis,
(4) Intestinal bilharziasis. It was the presence of these cases (No. 4) among contacts that 1 believe
gave rise to the impression that the original epidemic was acute dysentery.”

The Public Health Inspector of Beheira sent a report on the outhren]-: at Suft el Enab dated
December 17, 1922, The following are abstracts from this report :-

" Most cases which oceurred at this village are chronie, their period of sickness differs from
one month to several months.”

His conclusions were :—

" (1) The disease in general is chronic and not acute.”
~(2) Among the symptoms of the disease is diarrhea, Stools are Hﬂﬂlﬂtl]tlﬁb mixed with blood.
“(3) There are no symptoms of fevet at all. If found they are very rare.”
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Dr. Scott (Inspector in charge of outbreak) stated the following in his report dated Decer:ber
11, 1922 :—

“ The last two cases which died in the ‘cordon " and the one dying at present have had their
stools examined in Cairo and all three were returned negative for dysentery. It is possible that
there was some fault in the technique of collecting the specimens but I could not find any reason
to suppose so.”

Facets in favour of Bilharziasis as the Cause u,'; the Ontbreak.

(1) All cases suspected as suffering from the peculiar disease at Saft el Enab were found to be
infected with Schistosoma mansoni.

(2) Diarrheea with blood and mucus of a long duration was the common symptom met with
there and this is caused by severe Schistosomna mansoni infection.

(8) Post-mortem revealed advanced bilharzial infection of the large intestine as the only
pathological finding common to all cases thus examined.

(4¢) The peculiar age incidence of the disease being to a great extent limited to males of age
periods 11-50. This agrees with the fact that adult males specially field workers by nature of their
work are the only class continually exposed to infection with Schistosoma mansont in the fields.
Being frequently reinfected they suffer severely.

(5) Non-infeetions nature of the disease : the females and children of families whose males
succumb to the disease escaped infection. '

8) Tartar emetic given on a large scale and nourishing diet which was supplied free were the
final means that brought the outbreak to a favourable termination.

Why the Outbreak had a Sudden Onset.

It is difficult for those who did not examine the cases at the very beginning of the epidemic
to theorize as to the exciting cause. It is also unfortunate that the medical men attending
the patients at that early stage did not keep reliable records of the clinical symptoms and signs
revealed by their examination.

Cases of advanced intestinal bilharziasis are susceptible to secondary bacterial infection from
the intestinal tract. It is probable that death in most cases is due to a toxmmia or septicaemia
gaining access to the body through this route.

Two hypotheses are offered to explain the almost sudden onset of the outhreak during July
and August of 1922.

(1) Bilharziasis is contracted during the summer months &s the output of cercariw from infected
snails 1s at its highest during that period: There is evidence to show that the weather during 1922
was very favourable to this development. Snails collected from some areas showed an incidence
of infection of cercarim of 75 per cent. If similar conditions prevailed at Saft el Enab coupled with
a low Nile flood necessitating irrigation with the ‘ tambour,” the superadded infection would, it
is believed, be sufficient to cause a sudden outhreak like the one described, limited as it was to the
adult male field workers.

{2) In a community debilitated by a chronic bilharzial infection a superadded bacterial infec-
tion of a mild nature will weed out the weak members while the normal individuals escape. The
reported bacillary dysentery might have been that exciting cause determining an acute onset of
the outbreak.

Against this possiblity 1s the fact that very few cases were found positive to dysentery by the
Widal test. Also it was a peculiar coincidence to meet with both Shiga and Flexner types in the
same locality, while the post-mortem examination revealed none of the characteristic pathological
lesions of bacillary dysentery.

1 am inclined to adopt the first hypothesis as the probable one. Whatever might have been
the exciting cause which is practically impossible to determine now with certainty, it is definitely
proved that the course, incidence and specially the mortality were determined by bilbarzial infec-
tion of the intestinal tract. Tea ¢
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Similar outbreaks in other Villages.

The main feature of the outbreak at Saft el Knab is the excessive mortality of adult males.
Similar conditions have been prevailing at this and other villges during the previous vears. The
only difference was that these deaths were spread throughout the year and thus had attracted no
attention. In some villages the number of deaths in adults was as much as five times the expected
number of deaths,

These facts are only apparent if the number of deaths occurring throughout the year is analyzed
into age periods. If the total number of deaths is the only figure taken into account, the real
condition of affairs will not be realized. This is because the excessive mortality in adults is com-
pensated for, especially if it is oceurring for a number of years, by (1) a low mortality in old age
because few survive to that age and also (2) a low mortality in children because the excessive number
of deaths of individuals in the child bearing period reduces the number of births and consequently
the number of deaths during childhood.
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It is evident from these figures that during 1922, when the outbreak occurred, the mortality
in children and old people were less than normal, women were practically normal while adult males
were more than four times the normal in number of deaths.
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[ paid a visit to this village accompanied by the Medical Officer of Health who reported that
the villagers were suffering from similar diseases as the inhabitants of Saft el Enab.

Twenty sick individuals collected by the village barber were examined. All of them were
adult males. Very few females were said to be sick. Examination of the stools showed 15 to be
suffering from intestinal bilharziasis due to Schistosoma mansoni. 7 were suffering from pellagra
and 7 from Egyptian splenomegaly with cirrhosis of the liver.
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The following villages of Markaz Aga have been reported to be the site of a widespread
bilharzial infection especially of the intestinal type. The Medical Officers collected a number of
the snail carriers from the canals surrounding these villages.

1. Ommax. Population 300,
Less than 1 Year. | 1= i 1-fl Above 50 ‘ ToTAL.
P =
Expectd deaths ... 10 10 Bed 6 | 31-4
Deaths during 1922 11 5 ' 1 6 I 46
4 . 1921 5 3 8 . 7 f 23
~ o w1920 1 i | a5 | 4 56
1 |

It is apparent from column 3 that the death rate in adults was four times the expected number
while the other age periods showed a mortality less than that expected.

Expected deaths ...
Duaths during 1922
1921
1520

w L)

2. Dagawa. Population 1,174,
T —— "I' . — ': =
L than 1 Year. 1-1dn ! 1150, | Above S | ToTAL.
U e (S I WESEESIEY
13 13 [ ] 10 I 43
3 3 32 10 | 44
] k Hr 10 T
] 16 | g1 H 70

In this village the number of deaths in adults ranged from four to five times the expected

number of deaths in each of the three years,

3. Buvera Banuv,

Population 6RO,

Loss than 1 Year. i 1=, 11=5, | Above 50, ToTar.
| |
| : ! TE
|
Expected deaths ... 7-b 75 4 [ . 25
Deaths during 1922 2 2 13 o | 26
i o 1921 4 4 1] 12 a4
" i Im "} ' --}r 10 i | 8
These s show a total number of deaths approaching the normal although the number

of deaths in adults ranged from two to three times that of the expected number of deaths,

4. SaURRA Hutr,

Population 1,509,

e

deaths ...
Deaths during 1922
L1l i tgﬂ-l

" " 1920

Lens that 1 Year.
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b. Ezper Apper Hovssgix. Population 2,429,

Leas than 1 Year. I=10, 1] Above 5, ToTal.

Expected deaths ... ... ... 26 9 14 a0 a5
Deaths during 1922 ... ... 17 10 25 21 73
¥ e | G 27 8 23 18 76
" o D00 s vt 25 14 14 48 101

6. Karr Aeper Asix, Population 1,172,

Less than 1 Year. -1 11-a0. Above HL ToTaL.
Expected deaths ... ... ...| 15 13 T 10 43
Deaths during 1822 ... .. | T b 16 4 33
o P | AR 4 o 15 8 a6
p R | R B 11 o 13 11 40

7. Mit Favvra. Population 3,185

Less than 1 Year. | 1-10. ' 11-50. Abore 50, ToTar.
Expected deaths ... ... .. 34 | 3 20 | 27 115
Deaths during b et ey | 1% | M) 97 22 88
s R |1 | W e 20 ' 14 12 29 L] |
R L b 3 20 =1 42 120

B, Bawcip, Population 1,571,

I | |
|Léss than 1 Year. 1-10. | 1160, | Above 50, ToTat-
Expected deaths ... ... ... 16 15 ] 12 53
Deaths during 1922 ... ... B 12 19 i 5]
,. R R T f o 42 8 %3]
-+ i AIDEOC e fi i 14 24 49

RECOMMENDATIONS CARRIED OUT AT SAFT EL ENAB.

: At the time during which the investigations were carried out the following routine was gradually
evolved. ,
(1) Tartar emetic to be administered intravenously to all cases of Lilharzial infection.
(2) Ankylostomiasis cases were treated with Thymol and Ascariasis with Santonin.
(3) Segregation of the sick was stopped. All patients were allowed to proceed to their houses.
They were instructed to visit the cordon at the proper time for treatment.
(#) All debilitated individuals were given free meals at the cordon three times a day. s
The following proposals were submitted to the Irrigation authorities with a view to modifying
the course of the canals round Saft ¢l Enab to make them less suitable as a habitat for the snails.
(1) The canal passing through the village to be abolished.
" ad{ﬂ {liiamustmu:.ian of the irmgation Canals to ensure a continuously flowing water with no
ead ends,
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(3) To establish such a canal at a considerable distance from the village buildings, to lessen
the chance of young children becoming infected and to prevent the people from using it for the
disposal of refuse.

(4). Encouraging the people to use “sakias” (water wheel) instead of the universal use of the
“tambour.”

(5) The extension of Kalashan drain which ends within two kilometres from the village so that
it may help in draining the surrounding marshes. It will also be useful in another way. During
“ taharik ” when most canals are dry, the canals at Saft el Enab contain a certain amount of water
which preserves the life of the snails. A drain in the locality will help in drying up these canals and
thus destroving their znail inhabitants.

The Irrigation Department have planned a scheme to carry out most of these proposals. The
course of the new canal is represented on the map by a dotted line (Fig. 3, Part I).

Abou Diab eanal being on a higher level than Safra Canal a continuous flow is ensured.

A drain was found to be expensive to extend and so its extension was given up.

It will be interesting to watch the effect of the new scheme upon the incidence of bilharzia
infection.

CONCLUSIONS.

(1) An outbreak of intestinal bilharziasis occurred at Saft el Enab resulting in the death of
more than 100 adult males.

(2) Children, adult females and old people practically escaped infection.

(3) The disease is contracted during work in the fields and thus it is practically an industrial
disease.

(4) The disease causes an increase in the mortality of adults in many Egyptian villages in the
Delta.

{5) The disease being chronic, the deaths caused by it do not attract the attention of the Medical
Officers of Health. The increase in the mortality of adults is compensated for by a decrease in
the mortality of children and old people.

(6) Why the disease assumed in an epidemic like course at Saft el Enab is not definitely
known, but two theories are offered :—

(@) A super-imposed heavy infection with intestinal bilharziasis occurred during the sunumer
of 1922. The channels around Saft el Enab are a suitable habitat for the snails; or

{5) A mild bacterial infection broke out, f.e. bacillary dyvsentery to which the adult males
previously debilitated by bilharzia succumbed while the other members of the community
escaped.

(7) The series of end canals surrounding Saft el Enab sufficiently explained the high incidence
and severity of intestinal bilharzial infection.
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V.
Amongst the Inhabitants of Nag Hamadi District.

By M. KHALIL.
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In order to gauge the extent of infection with Bilharziasis and Ankylostomiasis at Nag Hamadi
Instrict, Qena Province (Upper Egypt). a fair sample of the population representing all classes was
systematically examined.

Every individual was requested to supply a sample of his urine and another of his stools in
proper receptables handed to him for this purpose. The results arrived at depend solely
upon & careful microscopical examination of the specimens supplied without any reference to clinical
complaints ¥olunteered by some of the individuals. This ensured the detection of mild cases of
infection of which the individual is not aware or in which the disease did not advance to such a
stage as to inconvenience him.

The individuals selected for examination were :—

(1) 68 students of the Provineial Council Technical School.
(2) 54 students of the Government Primary School.

(8) 24 students from the Coptic Elementary School.

(4) 21 girls from the Prince Kamal's Girls School.

(5) 93 individuals of the general population coming from Nag Hamadi itself and from the
surrounding villages.

RESULTS OF E}EAMIHATIDH DF THE URIHE

Number examined. Rilharzia Pressnt. i Percentage.
Technical 8chool ... .. T el (] 57 ; 83-8
Government Primary R | b 25 | 424
Coptic Elementary School ... ... ../ 24 4| 875
Prince Kamal's Girls School... ... ... 7] 11 ' 524
General population ... ... ... L L. 5] T0 . 762
| ———————————— i L}
LOTAL saz |ons a0 182 T0-0

— - 3

It is apparent from the above figures that the ine Jdg-n{e uf infection with urinary H:Ilila.rlluasls
is least amongst the Government Primary Bchool pupils. This is accounted for by the fact that
these pupils come from the best families at Nag Hamadi and the surrounding district. A fair
percentage of these boys are the children of Government officials temporarily stationed at the place.
The children of those families do not indulge in bathing in small water streams or drains and are
usually well shod and are particular about their drinking water. These reasons amply account for
the comparatively lower incidence of infection in this class of the population. It is significant
to note that in spite of a higher standard of life of this class the incidence of infection is still
considerable.

The incidence of infection amongst the girls attending the Prince’s school is a little higher than
that of the boys of the Government Sehool. What has been said about the pupils attending the
above-mentioned school is more or less applicable to the girls attending the Prince’s school,




184 REFORTS AND NOTES OF THE FUBLIC HEALTH LABORATORIEE.

The incidence of infection amongst the general population is a truer index applicable to the
whole district. The individuals were drawn from different classes and from different localities
in the district.

The pupiis of the Provincial Council Technical School were severely infected. Every individual
attending the school was examined as it was in connection with a complaint of one of the pupils
of that school that led to the present enquiry. Out of the 68 students examined only 9 were found
free from Bilharzia infection. The boys attending this school are recruited from the poorer classes
of the community and they are fitted up to be skilled workmen. Their home conditions, water
supply and their habits of going about bare-footed and indulging in bathing in small streams account
for the high incidence of infection. They probably represent the state of affairs amongst the farm
labourers in general.

The incidence of infection amongst the pupils of the Coptic School was very high. This is due
to the fact that the headmaster of the school picked for examination the boys who were ill and did
not send one or two classes as a whole as was the case in the other schools.

RESULT OF EXAMINATION OF THE STOOLS.

P—— B = e —— = = : I ! e =
[ [

g B i i |
| r .2 | E ol ! ] I & 5
Destinntione E 'E 3 e " I = | g e
| 52 | 2 2 & g I - i
| = _E"'I- - = | = i
: ik il o A |_&
| |
Technical School . | B ) ¢4 | - — — 57
Government ana.n School ... 1 — | = 2 — 1 — 2%
Coptic Elementary School ... ..[ — — | = e - Ao 8
Prince Kamal's Girls H{!hm}] - | - -— meme ol = == a
General population ... ... .. i b e 1 1 1 2 1 41
| . - | i
TOTAL ... 7 | 24 i ) ] 1 3 1 151

It is evident from the above table that about half the total number of individuals examined
submitted a specimen of their stools for examination although every individual was urged to do so.

The result of this examination is very significant. No infection with Sehistosoma mansons
(intestinal Bilharziasiz) was detected although several cases of intestinal infection with Schistosoma
heematobium were found.

No Ankylostomiasis infection was found amongst the boys attending the Government Primary
School, demonstrating the value of cleanly habits and wearing shoes in preventing infection with
this parasite.

The extent of infection with Ankylostomiasis in the district can be gleaned from the incidence
in the 41 individuals of the general population who submitted faecal specimens for examination.
44 per cent of these wre found to be infected with the Ancylostoma worms but the number was
not large enough to allow of drawing a definite conclusion therefrom.

12-3 per cent of the boys attending the Technical School were found to be harbouring the
Ancylostoma worms.

Hzemoglobin Index.

The hamoglobin index was ascertained in every place. The average was 60 per cent for the
whole 93 individuals of the general population. It ranged from 80 per cent to 30 per cent.

Survey of the Canals and Drains.

Some of the canals and drains surrounding Nag Hamadi were searched for their moluscan
tauna.  Bullinus snails, the carriers of uripary Bilharziasis were found in fairly large numbers.
Planorbis snails were absent. This is in complete agreement with the microscopical results as to
the absence of Schistosoma mansoni infection.
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Other Parasitic Infection.

Ascarts infection was rarely met with. Oxyuris eggs were met with in few cases. One case
of Tania saginata infection was detected.

Conclusions and comments.

Bilharziasis of the urinary tract is widely spread amongst the inhabitants of Nag Hamadi
district. About 75 per cent of the total inhabitants are infected. Ankylostomiasis infection is
present to a lesser extent. About 44 per cent of the inhabitants are infected.

The widespread Bilharzia infection is significant as it has been stated by authorities that Bil-
harzia infection is not widespread in Upper Egypt. This was thought to be principally due to the
absence of irrigation schemes which necessitate the presence of canals and drains which are the
principal habitat of the snail carriers of Bilharzia.

Such irrigation channels are found around Nag Hamadi district.

Most of these canals are the result of private enterprise on the part of Hiz Highness Prince
Youssef Kamal and a Elunpi:-nn{m:npunj established in the neighbouhood. It might be safely
concluded that these irrigation schemes caused the spread of Bilharzia infection amongst the people.

It is in the interest of those large proprietors that the inhabitants of Nag Hamadi distriet
should be freed of their infection as they would become better fitted to carry on the agricultural
work for the landowners. At present most of the agricultural class are depleted by this chronic
disease, which is often contracted during childhood, of a good share of their energy.  The landowners
are obliged to employ them weak as they are at the standard market value.
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VI.—_A New Trematode Parasite of the Rat,
Echinostoma /MAgyptiaca nov. sp.

By M. Kuavuin, M.D., Pu.D., Loxp., axp M. 8. Apaza, M.B,, Cu.B., Epix.

(From the Parasitological Section, Public Health Laboratories.)

During the summer of 1923 a rat R. ratfus was caught in the Pubic Health Laboratories, Cairo.
The animal was killed and dissected for evidence of parasitic infection. Blood films contained
Trypanosoma lewist in large numbers. In the small intestine seven irematode parasites were found.

The trematodes were living and microscopic examination revealed that they were members of
the family Echinostomida, All the parasites were adults with the uterus full of ova. The ova
were detected in the fwces of the animal.

Hitherto only one species of this family, Echinostoma spieulator, was described from the rat
by Dujardin in 1845. We are indebted to Prof. R. T. Leiper of the London School of Tropical
Medicine for supplving us with the account given by Dujardin on Eehinostoma spiculator. On
careful study of the zcanty literature available of this parasite we came to the conclusion that the
Echinostoma met with in Cairo is specifically different from Dujardin’s species. We propose to
name it Echinestoma Aqyptiaca.

DESCRIPTION OF THE PARASITES.
Colowr.—Fresh specimens are pinkish in colour. Specimens fixed in Schaudinn are dirty white,

Size.—Freserved specimens are about 63 millimetres in length and 0-8 millimetre in breadth.
Fresh specimens vary in length according to their condition of contraction of relaxation.

Form.—The parasite is elongated, ribbon like with a tapering cephalic end and a rounded caudal
extremity.

The cephalic end is triangular in shape, its apex contains the oral sucker with the mouth
opening.

The body is flattened dorso-ventrally.

Cuticle—The cephalic extremity is surrounded by a double row of 43 thick pointed spines.
The cephalic third of the body is closely heset with small spines over the whole surface. Caudal to
the ventral sucker, the cuticular spines become fewer and far between, caudal to the tastes they
apparently cease altogether.

The Cephalic Extremity.—The cephalic pole is triangular in shape and is separated from the
rest of the body by a distinct groove. It is surrounded peripherally by a double row of spines,
which encircles the head except at the middle line ventrally. They are forty-three in number.
On either side of the middle line ventrally there is a group of five spines, i.e. close to one another.
Each spine is 50u in length. The spines are crowded laterally but are wider apart dorsally (Fig. 1).

Acetabulum.—The ventral sucket is placed in the mid ventral line closer to the cephalic than
to the caudal end. It is 1 millimetre distant from the cephalic extremity. The sucker is large in
comparison with the size of the Echinostoma. It is 05 millimetre in diameter.

Digestive System.—The oral aperture opens at the pointed cephalic end. It is 0-10 millimetre
in length, being little longer than it is broad. The opening leads into a thin elongated csophagus
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surrounded with a thick globular museular bulb. The intestinal caeca branch from the wmsophagus
07 millimetre from the cephalic extremity.

The intestinal emca are thin and curving round the acetabulum, pursue a direct course caudally
till they end blindly cloge to one another at the posterior end. Each intestinal cescum is a little
shorter than the length of the parasite and lies close and parallel to the lateral border of the worm.
The caeca are hidden from view in most of their course by the profuse vitelline glands.

The Genital System.

All the genital organs with the exception of the vitelline glands lie between the two intestinal
CRCa.

Male Organs.—The two large testis lie candad of the ovary one cephalad of the other, close to
the caudal end of the worm. The caudal testis lies 1-5 millimetres from the posterior end. Each
testis 18 elongated and slightly lobed. The anterior testis is 0-78 millimetre in length and 0-46
millimetre in breadth. The posterior testis is 0-9 millimetre in length and 0-37 millimetre in
breadth. The space between the testes is Tu. The course of the vas deferens could not be traced.
The cirrus sac is large and elongated, being 0-5 millimetre in length. It opens into the genital
pore close to the bifurcation of the intestinal cwea cephaled of the acetabulum (Fig. 2).

Female Organs.

The ovary lies in the midventral line practically midway between the cephalic and caudal

ends. It is pre-testicular. The ovary is rounded in shape, being 0-3 millimetre in diameter and.

(-8 millimetre cephaled of the anterior testis. The fine ovarian duet begins at its caudal extremity
and is surrounded by the large and irregularly shaped shell gland which lies close to the ovary.
To the right of the shell gland lies the large receptaculum seminis while caudal to it, the two vitelline
ducts meet and join the ovarian duct (Fig. 3).

The vitelline glands are numerous and extend over more than two-thirds of the total length of
the body surrounding and obscuring from view the intestinal cmca. The glands on either side
approach each other candad of the posterior testis extending as far as the mid ventral line.

The uterus is slightly convoluted and lies mostly in the mid ventral plane between the two
intestinal cmca cephalad of the ovary. It is packed with ova. The termination of the uterine
canal passes dorsal of the acetabulum ending in the vagina which opens into the common genital
pore in conjunction with the male organs.

Ova.—The ova are deep brown in colour and oval in shape. They are operculated. The ovum
is 100 in length and 57 w in breadth (Fig. 4). Ova contain collections of cells with a large amount
of yolk. The genital opening lies in the mid ventral line anterior to the acetabulum and posterior
to the junction of the intestinal caeca. The genital opening is not raised above the surface of the
body.

Excretory Organs.—The excretory pore lies at the candal extremity. The excretory vesicle
is hidden by the vitelline glands.

Host.—The common house rat (K. raffus).
Habitat.—Small intestine.
Locality.—Cairo, Egypt.

Type Species.— The type species has been deposited in the Parasitological Museum of the
Public Health Laboratories, Cairo.
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Discussiox.,

Echinostoma spiculator Dujardin is a species that is little hnown. Dujardin’s description is
incomplete and applies to immature forms. Liihe in 1909 lists this species under species inguirenda.

The number of spines surrounding the head is stated by Dujardin to be 20 in number. Later
observers recorded the presence of 27, 26, and 19 spines.

The length of the mature parasite is given as 1-7 to 4 millimetres. Scanty as these informations
are, one i8 justified in differentiating the parasite described in this note from Dujardin’s species.

The number of cephalic spines in Echinostoma Eqyptiaca iz 43, widely different from that
recorded for Echinostoma spiculator.  Also the body is much longer than any of the various measure-
ments recorded for E. spiculator.

For these reasons the species here recorded is described as new while Ech. spiculator is regarded
a8 gpecies inquirenda till its existing description is revised by re-examination of the type or co-type
material.
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Complement Fixation Reaction in Bilharziasis by
the use of Fasciola hepatica Extract as an Antigen.

By A. T. SHOUSHA.
Public Health Laboratories, Cairo.

The present investigation was undertaken before the writer was aware that some serologists
in Europe have already attempted the serum diagnosis of Bilharziasis by using Fasciola hepatica
extract as an ::mtlngen

The idea was that as liver fluke infection and Bilharziasis were two diseases caused by two
parasites of the same class, a serological group reaction might be present, similar to that found
in bacterial infections.

Fairly’s (1) complement fixation for Bilharziasis requires an antigen prepared from cercaria
infected snail livers. Such material is not always available and cannot moreover be easily prepared.
Liver flukes on the other hand are met with in every slaughter-house and exist in such large
quantities to allow of easy preparation.

Hoppli (2) appears to be the first to have recorded results showing that he obtained positive
complement fixation in infections of both Sek. mansoni and Sch. bovis. He employed aleoholie
extracts of adult Fasciola hepatica as an antigen.

Bettencourt and Borges (3) repeating Hoppli's experiments were unable to confirm his results
with cases of Sch. hematobivin. Out of 23 bilharzia cases, 17 gave negative results and 6 only
were positive.

Le Bas (4) found that alecholic extracts of Fasciola hepatica were capable of fixing complement
In a greater degree with sera from persons infected with Schistosoma than with normal sera.  The
fixation with the sera investigated was found to be weak and of little diagnostic value.

Recently Fairly and Williams (5) showed, in corroboration to other former co-workers, that in
hepatica distomiasis of sheep, specific antibodies were present in the blood of the infected animals,
and that extracts of Fasciola hepatica possess true antigenic properties, The authors recommended
the complement fixation test for the diagnosis of Fluke infection in man.

PREPARATION OF THE ANTIGEXN.
(1) Alcoholic Extract.

Fresh flukes obtained from the bile ducts of infected sheep were thoroughly washed with normal
saline solution toget rid of the bile. 20grammes of the washed flukes were well-ground with sand
in & mortar. 200 ce. of aleohol (95 per cent) were added to the resulting paste, and the whole was
put in a sterile bottle. The bottle was left for seven days in the incubator at 370 C., being well-
shaken daily. The extract was then filtered through filter paper.

(2) Walery Extract.

This extract was prepared in the same way as the previous one with the exception that half
per cent carbolic saline was used instead of aleohol, and the incubation was for twenty-four hours
only.

The antigens were then standardized for the estimation of their anti-complementary dose,
One-third of this dose was taken as an antigen dose for the complement fixation test.

Tecuxigue oF THE CoMpLEMENT Fixarion Tesr,

0-5 ce. of a 1 : 4 dilution of the putmnt. s serum, 0-5 c.e. of antigen and 0-5 e.c. of fresh serum
of glu.um pig (diluted 1 : 10) were placed in a water bath at 37° C. for 40 minutes. To this, 05 c.c.
of a 5 per cent emulsion of heep’s red blood corpuscles and 0-5 c.c. amboceptor (4 m. h. d.) were
added. After remaining for 20 minutes in the water bath, the result was read.
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The investigation here recorded was made on 79 cases of Bilharzia hematobium infection
in which ova were present in the urine, and on 32 negative cases in which no ova were found. The
alcoholic extract was used in 45 of the positive cases and in 20 of the negative cases.

The carbolic saline extract was used in 24 of the positive cases and in 12 of the negative cases.

The Wasserman reaction was done with all sera, using the alcoholic extract.
positive Wassermann reaction were eliminated.

Result of Complement Firation in Bilharziasis cases using the Alcoholic Extract.

1. Cases infected with Bilharza . —
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It will be seen from the above figures that the alcoholic fluke extract 15 capable of binding
complement with 71-1 per cent of the positive Bilharziasis sera. 'Q

With carbolic saline extract, fixation occurred in 676 per cent.

Some of the negative cases gave also complement fixation with fluke extracts. This may be
explained by the fact that these cases were not after all negative. Microscopical examination alone
of the urine does not eliminate the possibility of Bilharzia infection in a country like Egypt where
the disease is widespread.

In addition intestinal Bilharziasis which is also fairly common in Egvpt has not been excluded
in the negative cases here cited.

CONCLUSION,

Alcoholic and watery extracts of Fasciola hepatica possess antigenic properties against sera of
Bilharziasis cases, which can be demonstrated by the {umpium{-n! Fixation Test.
The diagnostic value of the test is limited as practically 30 per cent of the positive cases gave

negative results.
Faseiola hepatica extracts cannot be utilised for the diagnosis of F. hepatica infection in man

in countries where Bilharzia is endemic.

&
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The Classification of the Family Ancylostomidazs.
By M. KHALIL, M., PH. D., LOND., rc

From the Parasitological Section, Public Health Laloratories.

The classification of the Ancylostomide has been the subject of discussion among helmin-
thologists for a long time. Lane in 1917 reviewed the subject and proposed to amend the definition
of the sub-family Ancylostominae, limiting it to the genus Ancylostoma only. This would appear
to be justifiable, but he also poposed a new sub-family Necatoring synonymous with Bunostomine
Looss 1911 with certain amendations.

The reasons given by Lane for proposing a new sub-family were :

(1) The possibility that the genus Bunostonum Rail. 1902 may be a synonym of Monodontus
Molin 1681. Railliet and Henry had, however, disposed of thisin 1910 in a paper entitled “ Quelques
heliminthes nouveaux ” in which they defined the genus Bunostomum and proposed the name
Eumonodontus for Monodontus and defined it. The name Euwmonodontus is now merely a synonym,

(2) Lane preferred to have the type of the family the genus Necator which was more familiar
than Bunostomum. This does not justify discarding a previously established family name.

Leiper 1908 was the first to divide the bursate nematodes with a mouth z*n}aquly into: (a) those
with a mouth guarded by a corona radiata " Strongyline ” and () those with a dilated mouth-
capsule guarded by teeth or cutting plates and curved dorsally Ancylostominge.  This is a classi-
fication based on very natural and outstanding characteristics.

Railliet and Henry 1909 classified all bursate nematodes with a mouth capsule under the Ancy-
lostominge. Looss 1011 raised the sub-family Ancylostomins Leiper 1908 into a family rank
Ancylostomid®. He restricted the sub-family Ancylostomine to Ancylestoma and Uneinaria.
The genus Uncinaria 15 certainly more allied to Bunostomum and Necator than to Ancylostoma,
This is the view held by Lane 1917 who restricted the sub-family to the genus Aneylostoma
only.

JIIr'l']lu[-. classification proposed by Hall suppressing the family Ancylostomida is a retrograde step
on what had been advanced before.

The following scheme agrees in essential detail with Lane's classification with the single excep-
tion of re-establishing the sub-family Bunostomine in an amended form.

Faminy Ancyrostomin® Looss 1911,

Definition.—Bursate nematodes, with a horny mouth capsule with its aperture pointing
dorsally. No corona radiata. The family contains so far two sub-families :—

1. Ancylostomine Leiper 1908 emended Lane 1917.

Opening of mouth capsule is provided ventrally with paired chitinous teeth, vulva in the posterior

of the body.

Type genus: Ancylostoma Dubini 1843. Type species A. duodenale Dub. 1843,

Other genera : Galoncus Railliet and Henry 1918, Type species G. perniciosus von Linstow
1885.

Key to Genera of Ancylostominae.

Mouth capsule greatiy reduced in size and is provided with a dorsal cone and two dorsal
lancets ; inhabits cysts in the intestinal call ... . . Galoncus.
Mouth capsule not reduced in size ; opening uf darsal cemphageul g]and dues not. project
freely into the mouth cavity, inhabits the lumen of the intestine... ... .. . Aneylostoma.
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2. Bunostomine Looss 1911 emended.
Opening of mouth capsule is provided with smooth chitinous plates, vulva about the middle
of the body.

Type genus Bunostomum Railliet 1902. T.8. trigonocephalum (Rud. 1908). Railliet 1902,

Other genera:

Bustomum Lane 1917. T.8. B. phlebotomum Raill. 1900,

Necator Stiles 1903 T.8. N. americanus Stiles 1902.

Brachyclonus Rail. and Henry 1910. T.8. B. indicus R. and H. 1910.

Fatgeria R. and H. 1910 T.8. @G. pachyscelis R. and H. 1910,

Bathmostomum R. and H. 1909, 1.8, B. sangeri Cobbold 1879.

Grammocephalus R. and H. 1910. 1.8, @. clathratus Baird 1868.

Monodontus Molin 1861. T.8. M. semucirculoris Molin 1861,

Unecinaria (Froelich 1789) Looss 1905. T.8. U, criniformis (Goeze 1782) Rail. 1809

Key to the Genera of Bunostomine.

1. Intestine with a diverticulum running towards head end.
Teeth springing from floor of mouth with tips notched ... ... ... Grammocephalus.

Intestine simple :(—
2. Buccal capsule with shelf like projections. Externo-dorsal ray arises
from the corresponding branch of dorsal ray ... ... ... ... ... Bathmostomum.
3. Dorsal and externo-dorsal rays asymmetrical :—
2 ventral lancets in floor of mouth R NP R L O sy
2 ventral and 2 dorsal lancets present ... ... .. .. . .o .. Busfomum.
4. Bursa pincer-like, dorsal lobe well developed ; mouth with two ventral lancets only :—
Dorsal ray tridigitate ; vulva in anterior half of body ... ... .. Gaigeria.
Dorsal ray bidigitate, vulva in posterior half of body ... ... ... ... Monodontus.

5. Buccal capsule with 4 lancets in relation to the dorsal cone :—
Externo-dorsal ray narrowed at its origin ; spicules barbed at their
Externo-dorsal ray not narrowed at its origin ; spicules not barbed ... Brachyelonus.
Buceal capsule with 2 ventral lancets only in relation to dorsal cone... Uncinaria.
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