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FOREWORD

The present report deals with the activities of the Research
Institute in the fourth year of its independent existence. The institute,
however, is the direct continuation of the Ancylostomiasis and Bil-
harziasis Research_Section of the Public Health Laboratories which
was inaugurated under the present director in the end of 1922, The
reports of the Research Section were published in the Annual Reports
of the Public Health Laboratories, Cairo from 1923 to 1930.

During 1934 the activities of institute continued to increase.
The study of what 1s called Egyptian Splenomegaly was inaugurated,
dealing with the different aspects of the problem which remains up
to the present time a subject for controversy as regards its aetiology.
Special attention was devoted to the chemical composition of the
spleen and the chemical changes in the blood.

In view of the recent introduction of perennial irrigation in isolated
areas in Aswan and Qena Provinces, a preliminary survey was carried
out to assess the degree of infection with Helminths. After several
years the same places will be resurveyed to establish the effect of this
system of irrigation on Helminthic infection,

The activities of the Entomology Section has very much increased
and the problem of Malaria and mosquitoes in general receive the
greatest consideration.

The methods of examination and treatment of Parasitic infection
are continually under investigation to perfect them as much as possible.

A new feature which may become serious in future is the increasing
popularity of the Institute as a place where diagnosis of obscure cases
is done. The number of cases referred to the Institute for diagnosis
or treatment is continuously increasing.

In addition, many individuals in high rank in society or amongst
officials of the Government seek to be examined and treated. The
effect of this will be interference with the researches carried out by the
Institute. It is, however, sometimes very difficult to refuse cases in
which the methods followed in the Institute offer the only chance
for clearing up their condition.

August 1935 M. Knavm
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PART 1

Section I.—Biochemical Section

1.—A Stupy oN THE bExtract oF THE MarLk FErn
(ExTrRACTUM FiLICIS)

It has lately been observed that the extracts of male fern used
in the Institute were ineffective in the expulsion of Taenia. Patients
suffering from this worm infection passed only short segments or
none at all when given the extract i the proper dose. These ex-
tracts were obtained from the Stores of the Department of Public
Health and were prepared abroad.

Analysis of the extracts showed that they conformed with the
requirements of the B.P. (1932) and contained from 24 to26 per cent
Filicin as determined by the official method. From this it was con-
cluded that the extracts had possibly lost their activity through
long storage. No definite information could be obtained as regards
the length of time these extracts were kept in the Stores of the
Public Health Department.

A fresh extract was then prepared from the rhizome, a supply
of which was obtained from Switzerland through the courtesy of the
Royal Egyptian Legation at Berne., The rhizomes were collected
late in autumn and were sent to the Institute immediately after
their collection. A liquid extract was then prepared from them
according to the directions of the B.P. 1932, Analysis of this ex-
tract showed that it contained 36 per cent Filicin,

Tozicity.

The toxicity of this fresh extract and of one of the old extracts
were tested on rabbits and white rats.



1. Rabbits :

(a) Fresh extract containing 36 per cent Filicin given orally;
M.L.D.= 15 c.c. for rabbits of 1,600 grammes (+ 100 grammes).

(b) Old extract, 24 per cent Filicin: M.LD.= 2 c.c. for rabbits
of 1,600 grammes (+ 100 grammes).

Further animal experiments showed that the toxicity of the
extracts when given orally to rabbits is proportional to the amount
of Filicin they contain,

2, White rats :

It was also found that the toxicity of the extracts could be
determined if they were injected intramuscularly into rats. Again
it was established that the toxicity of the extract is proportional
to the amount of Filicin it contains.

(a) Given intramuscular injections of fresh extract containing
36 per cent Filicin: MLD.= 0°1 c.c. for rats of 180 grammes
(4 20 grammes).

(b) Given intramuscular injections of old extract containing
24 per cent Filicin: M.L.D.= 02 c.c, for rats of 180 grammes
(+ 20 grammes),

Treatment of Patienis.

The fresh extract was given to patients with Taenia infections,
The strength of this extract was not adjusted by the addition of olive
oil as recommended by the B.P., but was used undiluted. Instead of
the dilution of the extract, the dose was reduced according to the
increase of the percentage of Filicin it contained. Thus, instead of
giving the usnal 5 c.c. for an adult of 60 kilos. 3-5 c.c. of the fresh
extract were given as the maximum dose.

The extract was very effective in Taenia infections, the entire
worm. was expelled following the administration of the extract in
most of the patients. The extract was also very active in Heterophyes
infections. HExcept for slight nausea no toxic symptoms developed
after its administration.

This investigation suggests the importance of using fresh ex-
tracts and shows definitely that the extracts deteriorate by long
storage,

It would be very useful if the different manufacturing chemists
labelled their extracts with the dates of their preparation.

Apparently, up to the present time, no chemical method is avail-
able to detect whether extracts are fresh or old. This can only be
ascertained by testing the anthelmintic activity of the extract.
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I1.—TRYPAFLAVINE (ACRIFLAVINE)

Trypaflavine has been tried in the Institute for the treatment of
schistosomiasis. The results obtained are givenin detail in the cli-
nical report.

Three preparations were used :—
(1) Bayer Trypaflavine 3:6 diamino — 10 methyl acridine chloride.

(2) Boot’s 2 : 8 : Diamino — 10 methyl acradinum chloride hydro-
chloride,

(3) May and Baker Diamino-methyl acridine.

Trypaflavine is a dye originally introduced by Benda in Germany
in 1912 against trypanosomes as the name implies. It is manufactured
in England under the name of acriflavine. Its hydrochloride 1s now
introduced in the British Pharmacopoea (1933) under the name of
“ Acriflavina, ” and is described as the hydrochloride of 2 : 8 diamino-
10 methyl - acridinum chloride C,, H,, N, C HC, Mol. Wt.=
206°1.

As the diamino-methyl acridine supplied by May and Baker,
according to the formula written on the label was not supposed to
contain chlorine, while on analysis it was found to be present, the
chlorine content of the above three preparations was estimated by
the following method :

0-3 gramme of the substance is dissolved in 80 c.c. distilled water
and a solution containing 20 grammes of pure sodium persulphate in
20 c.c. caustic soda solution, sp. gr. 1-33 is added. The mixture
is then diluted to 300 c.c. with distilled water, 5 grammes of pure
sodium sulphate are added and then the whole isheated for15 minutes
on the water-bath to destroy the excess of persulphate. Nitric acid
is added in excess and a sufficient amount of AgNO,. The silver
chloride is allowed to settle, washed, dried and weighed in the
usnal way. -

Results of analysis :(—

(1) Bayer preparation
1 found =13-48 per cent.
Caleulated for pure C;, H;, N, Cl.
Cl=13-68 per cent.

(2) Boot’s preparation
(] found =23-73 per cent. _
Caleulated for pure ¢y, H,, N, C1 H CI
Cl =23-98 per cent.
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(3) May and Baker preparation

Cl found =23-35 per cent.

It appears from these estimations as well as from other phym-
cal and chemical characters that the May and Baker preparation is

the chloride hydrochloride and should have been labelled diamino-
methyl acridine chloride hydrochloride.

Solubility.

Boot’s and May & Baker's preparations are freely soluble in
water, while the Bayer preparation (which is the neutral chloride)
is less soluble.

The question of the solubility of acriflavine has been investigated
lately in detail by M. Gailliot who observed that in the preparation
of acriflavine the product obtained of the purification never
contains the theoretical percentage of methyl radical (CH,). He
was led to the conclusion that the methylation was incomplete and
that the final supposedly pure products were always contaminated
with proportions of diamino-acridine HCl. He has shown that the
acriflavine B.P. is not, asdescribed, the HClof 2 -8 diamino - 10 me-
thyl acridinum chloride but consists of a mixture of this compound
with approximately an equal quantity of diamino-acridine HCI.

These guestions were also studied by Marshall and Hall and by
Powell who came to similar conelusions,

In this investigation no attempt was made to estimate the per-
centage of methylated and unmethylated compounds in the three
preparations which were used in the Institute, as the amounts of
the drug which were given to the patients were enormous (in one case
6-8 grammes were given) and yet not a single cure was obtained (see

clinical report).

IT1I.— Tue Toxicrry or Carsoxn TeErrRACHLORIDE C.CrL,

This question was further investigated in collaboration with
the section of experimental pathology and medicine.

Potisoning.

No cases of poisoning from C.Cl; oceurred in the Institute
during 1934. The C Cl, used is always submitted to a through
chemic&l analysis, and it is also redistilled before use.

A case of poisoning from C Cl, was reported to the Institute
from another hospital.

Case No I.—Patient Ahmed Mohamed Selim, male, aged 7 years,
weight 22 kilos, from Mit Abu-Khalid near Mit Ghame,
Urine: negative for ova.

Stools : Ascaris ova -,
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Patient had a saline purge on the evening of September 11, 1934,
On the following morning he received 1 c.e. of a mixture of CCI,
and oil of chenopodium in equal parts at the Mit Abu-Khalid An-
clystoma Hospital. The CCl; and oil of Chenopodium mixture was
followed by the usual magnesium sulphate purge. Bowels moved
and the patient passed some Ascaris worms,

On the 13th, the patient felt unwell and could not go to his
work and passed some Ascaris worms. On thel4th, he started to vomit
any fluid or food taken by mouth and was seen in the evening by
a doctor who gave him a soap enema.

* On the 15th, vomiting was still persisting and colic and abdo-
minal pains started.
On the 16th, the patient was removed to Mit-Ghamr Hospital in
a semi-conscious condition,
Report of Mit-Ghamr Hospital :

Patient admitted on Seplember 16, 1934 at 9-30 a.m, deeply coma-
tosed, pupils slightly dilated, reacting to light. Reflexes - -
Pulse110. Temperature 37-2° C,
Heart : normal. Liver : enlarged, 2-finger breadths, and tender.
Abdomen : lax. Chest: normal.
Spleen : not felt.
Urine : Reaction: acid. Sp. gr. : 1,008.

Albumin : -} 4. Glucose : nil,

Microscopical examination : R.B.C. 4. No casts.
Stools : Ascaris ova,

Treatment on Scp’ ember 16, 1934 :

Calcium Sandoz, 30 c.c. intravenously.

Stomach wash with magnesium sulphate, 40 c.c. left in the
stomach.

Pituitrin, intramuscularly.

Camphor injection every 3 hours.
Strychnine injections 0-5 c.c. every 8 hours.
The patient was then given :

20 c.c. caleium Sandoz intravenously
10 e.c. calcium Sandoz after 4 hours later intravenously.

10 c.c. calcium Sandoz after another 4 hours intravenously.
On the 17th :

Soap enema.

Camphor injection every 3 hours.

10 c.c. caleium Sandoz intravenously.
Saline 250 c.c. subeutaneously.

At 930 a.m. on the 17th the patient was examined by a doctor
sent from the Research Institute.

Lx
L
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Report :

Patient unconscious, nritated by any  manipulation.
Respiration 30, pulse 120, temperature 38-2° C.  Heart : systolic pul-
monary murmur.  Chest, clear ; liver two-finger breadths enlarged
and tender ; spleen not felt ; abdomen lax ; pupils not dilated and
react slightly. Reflexes : knee jerks -, abdominal -, Babiniski .

Samples of blood and urine were taken and sent to the Research

Institute.

Report on the urine and blood taken from the patient on
September 17, 1934 :

Urine : (Few c.c. were obtained by the catheter) as the patient
passed urine before the arrival of the doctor.

Albumin : 025 gramme per litre.

(ilucose : nil.  Acetone bodies: nil. Bile pigment: -,

Urobilinogen--.  Microscopical examination : abundant R.B.Cs,
few pus eells, no casts,

Blood :

Glucose, 55 mgrms. per 100 c.c.

Urea, 90 mgrms. per 100 c.c.

Uric acid, 13°3 mgrms. per 100 e.c.

Caleinm, 9 mgrms. per 100 c.e,

Icterus Index, 25.

Van den Bergh: biphasic.

The patient died on the 18th at 4 p.m. and a doctor from the
Institute was sent to attend the post-mortem examination,

The post-mortem was done on the 19th at 4 pm. Two living
Ascaris worms were coming out through the right nose, signs of putri-
faction were seen on abdomen, lividity on the back of the body.

Sclera were slightly tinged. Abdomen: viscera in normal
position, no kinking or any abnormality could be found by inspection

or palpation.
Stomach was full of Ascaris worms, about 40 in number, all were

dead.

No inflammation or ulceration of the walls. Theduodenum was
found normal, no Ancylostoma worms were found.

The ileum just before the caecum (10 inches) wasdark in colour
and not distended as other parts of the infestine. When opened, it
was found to be full of clumps of Ascaris, some of them were aggregated
and definite partial obstruction was seen. When all the worms were
cleared, the lumen of this part was congested and petechial
haemorrhages were seen. The caecum was full of stools of greenish

colour,

il
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No other abnormality could be seen in the intestines. The liver
was slightly enlarged and fatty. The spleen was normal in size.
The kidney capsule easily taken off, and no signs of nephritis.

Histological studies of this case will be reported in the clinical
and pathological section.

E':::Périmenml Work.

- Owing to a suggestion made by Lambert that heavy Ascaris
infection predisposes to poisoning by CCl, by lowering the blood
caleium, the blood calcium was estimated in.7 cases of pure heavy
Ascaris infection,

The blood serum caleium was normal 9-11 mgrms. per 100 c.c.

Further, 21 lactating women whose blood calcium was found to
range from 8 to 9-5 mgrms. (slightly reduced or below normal) were
given CCl, with no ill effects.

Animal Erperiments.

The poisoning from CCl; following the administration of the drng
to patients with heavy Ascaris infection was attributed by some
workers to the action of CCl, on the Ascaris worms, dissolving a toxic
substance from them which is responsible for the poisoning. To
investigate this, the following experiments were carried out:

1. Forty grms. of fresh human Ascaris worms were cut up into small
pieces, put in eylinder and 100 e.e. of CCly were added. The cylin-
der was stoppered and put in the shaking machine for 4 hours. The
contents of the cylinder were then filtered through ordinary filter
paper and the CCl, extract was administered to dogs in doses of
& c.c. pkw. The animals showed no toxic symptoms.

2, Fresh human Ascaris worms were washed with tap water and
quickly dried between filter papers. They were then spread on glass
plates and dried in vacuum desiceators at room temperature.

The dried worms were powdered and 15 grms. of the powder
were extracted with 100 c.e. CCl; in Soxhelt apparatus for 24 hours.
The CCl, extract was given to dogs in doses of 5 c.c. p.lw. The
animals did not show any toxic symptoms.

These experiments, evidently, do not support the above view.

Further experiments bearing on the toxicity of CCl;, are
being carried out,

IV.— Tar SeruMm ProrriNs v HuMaAN SCHISTOSOMIASIS

The changes in the serum proteins in patients with pure Schisto-
soma infection were studied.




A
Two groups of patients were selected :—

(Group 1.—Comprised patients with Schistosoma infection and
normal livers and H[}IEEIIE_

Group 1L.—Comprised patients with Schistosoma infection and
enlarged spleens, i.e. Egyptian splenomegaly cases,

The object of this work was to study the changes in the serum
proteins in Schistosoma infection and to follow any changes in these,
following the administration of antimony for treatment:

Group 1.—The serum of 10 patients was investigated. Results
are shewn in tables I and 2. Unfortunately, none of these patients
completed the course of treatment, all being from the out-patients.
From tables I and 2, it can be seen that :

In patients with Schistcsoma infection only, with normal livers
and spleens :

(1) The blood fibrinogen is normal.
(2) Total serum proteins slightly higher than normal.

(3) The albumin is reduced while the total globulin is increased
hence, the globulin albumin ratio is increased.

(4) The proportion of euglobulin to total globulin is only slightly
increased.

Group 1I.—Egyptian splenomegaly cases with Schistosoma
infection only : The serum of 6 patients was investigated. Results
are shown in tables 3 and 4. It can be seenfrom these tables that:

(1) Total serum proteins are slightly increased.

(2) The albumin is reduced while the total globulin is increased ;
hence, the globulin albumin ratio is increased.

(3) The proportion of euglobulin to total globulin is greatly
increased. :

Thus, it appears that the most characteristic feature in the
Egyptian splenomegaly cases is the great increase of the euglobulin
fraction,

In Bilharzia patients with normal spleens, the euglobulin frac-
tion is normal or only slightly increased.

R 6 e i o il
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TanLE 4. —FKa¥ypriay SPLENOMEGALY (CAsEs

Results are expressed in Grammes per 100 c.e. Serum

Globulin |g 5ot
E\Nf I.iﬁ::m Albumin | Globulin |Euglobulin Albumin Ei:gléln;&m

Ratio | Glgbulin

1 1729 4°25 4300 056 007 1875
2 874 344 502 1-19 1-45 | 22°82

b 4-76 20T 1-93 005 069 | 3806
1 786 35l 373 0-88 106 | 23°48

] 871 4° 66 419 1-13 117 | 26°86

6 304 2+31 | 663 225 2:86 | 00

V.—Tue CneMmicar COMPOSITION OF THE SPLEEN
IN EGYPTIAN SPLENOMEGALY

A.—Preliminary Report

The present work is confined to the investigation of the chemical
compositicn of the spleen in Egyptian splenomegaly. No previous
work has been done as regards the chemical composition of such
spleens except for the demonstration of the haemosiderin nature of
the so-called * Fibrosiderotic Nodules ™ found in a certain number of
sach spleens,

Material.

Eqyptian Splenomegaly Cases.—The spleens were obtained from
the Qasr el-Aini Hospital and were received in the Laboratory within
half an hour of their removal from the patients.

The spleens were squeezed to free them as far as possible from
blood and then weighed. They were cut up into slices and washed
with saline and then with distilled water till they were practically
free from haemoglobin, as it was impossible to get them completely
free.

The slices were dried quickly between filter papers and then passed
through a mineing machine,
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Controls.

Four normal spleens were obtained from the Medico-Legal
Department. They were subjected to the same chemical analysis,

Methods. :
The following estimations were carried out :

Moisture — Total Nitrogen — Glycogen — Total Fat (Crude)—
Total Fatty Acids — Cholesterol — Phosphorus — Ash — Iron —
Calcinm.

(1) Moisture: The material is dried at 100° C. until it is of
constant weight.

(2) Total Nitrogen : The macro-Kjeldahl method is used. The
results are expressed as grammes of nitrogen per 100 grammes of wet
weight of tissue,

(3) Glycogen : Pfliger’s method as modified by Cori & Corl is
used. IResults are expressed in grammes of glycogen per 100 grammes
of wet weight of tissue. Results obtained for glycogen are un-
doubtedly low owing to the different factors promoting glycogen
lysis, e.g. the preparation of the patient before the operation, the
effect of anaesthesia, the method of the preparation of the material
before analysis, etc.

(4) Total Fat, “ crude,” Total Fatty Acids, Cholesterol and Phos-
phatides : For this group Bloor'’s methods are used. The tissue is
extracted with Bloor's alcohol-ether mixture and the results are
expressed in grammes of the substance per 100 grammes of wet
weight of tissue,

(5) Ash, phosphorus, Iron & Calcium : These are determined in
the tissue after it has been dried at 1000 C. to constant weight. The
dried material is pulverized in a glass mortar and then used for the
above determinations.

The ash is determined according to the method of “ Official and
Tentative Methods of the Association of Official and Agricultural
Chemists. ” Results are expressed as grammes of ash per 100 grammes
of dry weight of tissue.

Phosphorus : is determined according to the above official me-
thods. Results are expressed as grammes of P, per 100 grammes of

the dried tissue.

Iron and Caleium: The dried tissue is ashed in a platinum
crucible in a regulated electric furnace. The calcium is estimated



according to the “ official methods, ” and the wron according to the
Elvehjen-Kennedy method. Results are expressed as grammes of
calcium as (Ca) and the iron as (Fe) per 100 grammes of the dried
tissue. :

Splenomegaly Spleens.

In the first 9 spleens which were used for analysis none showed any
fibrosiderotic nodules by naked eye examination. Sections were
made from these spleens and a report on these will be made by the
Clinical Pathology Section.

A look-out for spleens with such nodules was kept for some time.
Four such spleens were found among 50 examined. The nodules
have a characteristic orange colour. If they are touched with a
drop of strong HCI followed by a drop of potassium ferrocyanide,
an intensive Prussian blue colour appears. The number of such
nodules in 2 out of the above 4 spleens was only small. Thus,
in one case the whole spleen was cut vp into thin slices and only
about 20 nodules were found.

These fibrosiderotic nodules were dissected from the tissues,
treated with strong HCI, centrifuged and the clear fluid used in the
following tests :—

(1) Na OH gave a brown ppt. of Fe (OH),.
(2) K; Fe (CN);, a heavy blue ppt. of ferric ferrocyanide.

(3) K CN 8 gave the characteristic deep red colour soluble in
amyl alcohol.

(4) (NH,), S a heavy black ppt.

The above four tests all show the typical reactions of ferric
iron, hence the concentrated HCl extract of the fibrosiderotic
nodules eontains iron in a simple ionic form.

Some of the fibrosiderotic nodules were dissected fram the tissne
dried at 1000 C. till they became of constant weight and then the iron
eontent was estimated in the usual way. They were found to contain
1'4 per cent of iron calculated as Fe.

Results of analysis of the spleens from Egyptian splenomegaly
cases will be given in detail later as the work is still going on.

VI.—FascioLA GIGANTICA, AN ANTIGEN FOR THE SKIN
Reaction 1vn HuMAN SCHISTOSOMIASIS

In carrying out the intradermal test in bilharziasis using Schis-
tosoma bovis as an antigen, a second extract prepared form Fasciola
gqiganttea worms was used as a control test, It was observed that
this second extract gave also a positive reaction in 25 per cent of
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the Bilharzia patients. At the same time, all patients who gave a
negative reaction with the Sch. bovis extract were also negative with
the Fasciola gigantica extract.

An attempt was made to prepare an extract from Fasciola gigantica
worms, which would give a higher number of positive iitradermal
reactions with Bilharzia patients. This was achieved by extracting
the dried and powdered worms with lipoidal solvents, which do not
destroy the antigenic properties of the worms.

It was established that an extract form Fasciola gigantica worms
(prepared by special technique) could be used in the infradermal test
in human schistosomiasis,

(Published in the Journal of the Egyptian Madical Association, Val, XVIII, No. 12, 1934),

Secrroy IL—Experimental Pathology and Medicine

Problems completed or started during the year 1934 will be
enumerated. Detailed results are to be found in the clinical report and
in the special publications referred to.

I.—StupIiEs ox ANAEMIAS IN Ecyrer
(@) Treatment of helminthic anaemias;

The following methods were tried :—

(i) Copper in the form of 1 per cent copper sulphate solution,
10 - 20 drops t.d.s. -

(ii) Arsenic: The effect of arsenic on blood regeneration was
investigated in white rats kept on standard diet, so that their
reticulocytes remained constant all through, ranging from 7
to 10 per cent. Sodium cacodylate was administered sub-
cutancously to 20 white rats. The injections were given
daily for one or two weeks and the reticulocytic counts were
followed. Marked reduction in the number of reticulocytes
was found in 14 cases, To exclude latent Bartonella
infections, these 14 rats were splenectomised ; 5 of them
showed positive Bartonella. This experiment shows that

~ arsenic acts as a depressor of the bone-marrow with a
decrease in the production of reticulocytes.
Sodium cacodylate administered subcutaneously in 11
cases of helminthic anaemia, showed no haemopoietic action
(see elinical report).

(iii) Vitamines in the form of Marmite and vitamine C.
(iv) Blood injections were given in 6 cases of helminthic anaemia,
For results obtained by these methods, see clinical report,
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(8) Studies on the Mechanism of Ancylostoma-anaemia.

In addition to the observations on human cases, experiments on
dogs were carried out to decide on the role of the nutritional factor
in predisposing to the development of Aneylostoma-anaemia.

Similar degrees of infection were produced in two batches of
dogs, one of them on poor, and the other on rich diet. The anaemia
developed quicker and more severely in the former (values of
40 per cent Hb. were found after 5 months) while in the latter, the
maximum reduction of Hb. at the end of this period was 25 per cent.

This experiment supports the significance of food deficiency in
contributing to the development and rapid progress of this anaemia.

I1.—HEPATOSPLENOMEGALY

(@) On account of the presence of many similar econditions in
Egypt (enumerated in the previous report), a special scheme has been
suggested for the investigation of hepatosplenomegaly. This scheme,
carried out in the Institute, has accomplished the separation of these
conditions, although not completely (see clinical report).

(b) Relation to bilharziasis.—See clinical report.

(e) Liver function tests in hepatosplenomegaly.—The following
tests were carried out :—

(1) Icterus-index was estimated in 87 cases.
(ii) Urobilinogen ,, % Py

(iii) Galactose tolerance test (blood-sugar curve and galactose in
urine) was carried out in 36 cases.

(iv) Takata-Ara reaction was made in 20 cases of endemie
hepatosplenomegaly and in 6 cases of chronic malarial hepato-
splenomegaly.

The results obtained by these tests are given in detail in the

clinical report.

(d) Urie acid metabolism in hepatosplenomegaly.—A case was
reported (Proceedings of the Clinical Society of Qasr el-Aini Hospital)
in which very high blood uric acid returned to normal after splenec-
tomy. The blood uric acid was studied in 6 more cases of this condition
(in collaboration with the Biochemical Section).

Results will be published when sufficient data are available.

(e) Hepatolienography by thorotrast was carried out in 16 cases
up till now. The following points are commented upon in the clinical
report :—

(i) Nature of the splenic shadow.

(ii) Condition of the liver,
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In addition, the histology of spleens removed after thorotrast
injections as well as the effect of splenectomy on the organism arh
under investigation.

() Splenectomy has been performed in 51 chosen cases of bilharzial
cirrhosis with splenomegaly up to the present time.

The following questions are under investigation :—
(1) Effect of splenectomy on the blood picture.

- (2) Effect of splenectomy on liver function.
(3) Examination of removed spleens :—-

(i) For incidence of fibro-siderotic nodules.

(i) For presence of Bilharzia ova.

(iti) Smears for presence of Leishmania bodies and malaria,
(iv) Histology.

Some results of these investigations are found in the clinical
report, others will be published when sufficient data are available.

(g) Effect of adrenalin injections in this disease was studied.

The following points were observed :—

(i) Effect on the size of the enlarged spleen : This is of diagnos-
tic value and also allows one to judge on the contractile
power of the diseased organ.

(i) Shrinkage, when associated with pain, suggests the presence
of perisplenic adhesions. This procedure may, therefore,
be utilised before surgical interference.

(iii) Changes in the blood pieture following adrenalin injections
. have been suggested as aiding in the study of the nature
i of splenic enlargement. Details of these changes in the
i endemic form and other similar conditions as well as in
i splenectomised cases, will be published later.

111.—FirnARIASIS

The efiects of biochemical changes in the blood on the micro-
filarial counts were studied in 3 cases with filariasis associated with
diabetes, jaundice aand malaria respectively. In addition, the
effect of ketosis, produced experimentally by ketogenic diet, in a
filariasis patient was also studied (see clinical report). The findings
obtained suggest further investigations,
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IV.—LEISHMANIASIS

(@) Treatment of Oriental Sore~—Three additional methods of
treatment were tried during the year:—

(i) Berberine sulphate solution, injected locally, was tried in
8 cases positive for Leishmania bodies.

(ii) Solganol injections, intramuscularly, were tried in one case
with multiple nodules positive for Leishmania bodies.

(iii) Trypaflavine, intravenously, was tried in one case. For
results see clinical report.

(b) Search for Viseeral Leishmaniasis :—
(i) 50 cases of hepatosplenomegaly were studied in Alexandria.

(ii) Three cases of hepatosplenomegaly in adults coming from the
Sudan were investigated in the Institute.

(it1) Smears from 51 spleens removed by operation were examined
for Leishmania bodies.

(iiil) Smears from spleens and bone-marrows of 400 dogs were
examined for Leishmania bodies,

For results see clinical report.

(¢) Method for obtaining bone-marrow by sternal puncture—
A method was devised for this procedure. A needle was constructed
locally from discarded lumbar-puncture needles. Description of
apparatus and technique of the method are published in the* Journal
of the Egyptian Medical Association,  Vol. XVII, Oct. 1934.

This method has been used in looking for visceral leishmaniasis
in preference to splenic puncture. Moreover, material was obtained
from cases of bilharzial cirrhosis with splenomegaly and of ancylos-
toma anaemia cases, Results of these studies will be published later.

V.—MALARIA

(a) Criteria for the diagnosis of chronic malarial hepato-
splenomegaly.—A study of 40 cases was carried out in Fayoum.
(fertain points could be obtained to differentiate these cases from
bilharzial cirrhosis with splenomegaly (see clinical report).
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(b) Black-water Fever.—Two cases of haemolysis in benign tert-
ian malaria under plasmochin treatment are reported (see clinical

report). Whether these cases are genuine black-water fever or
related to toxic Plasmochin action could not be decided.

(¢) Inoculation Malaria—12 cases of nervous syphilis were
inoculated intravenously with malarial blood. Parasitological, haema-
tological and biochemical studies were undertaken. Results will be

published later,

VI.—ScHISTOSOMIARIS

(@) Bulharzial liver .—Studies on liver function in various stages
of liver bilharziasis were carried out (see clinical report).

(b) Bilharzial Haemospermia .— 7 cases of bilharziasis of the
seminal vescicles were collected. ‘The cystoscopical picture is
described in 3 cases (see clinical report and publication).

(¢) Treatment of Bilharziasis by Aeridine Compounds.—Various
acridine preparations were administered to 81 cases of bilharziasis
with negative results. Details of this work can be seen in a publica-
tion and in the clinical report.

Seerton I1T.—Protozoology and Helminthology

I.—-IxtestiNaL ProTOZOAL INFECTION AMONG THE INMATES
or A HosprTAL For CHILDREN

Fresh faeces from 170 cases were sent for examination in the
Institute. This was carried out immediately after the arrival of the
specimens. The results were as follows :—

—— e e

Infection Number | Percentogo
Total number examined ... ... ... .. v e | 170 —
L T s e N e S R R 2 1-17
B R R S i e s 12 7-00
e I N SR —
LT T e e e S 23 19-4
T e e Sl S R e 8 47
T R R S 8 2:94
Sl HRuelIRten ... ... e e e e mie Caessas| — —
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Distribution of infection according to age was as follows :—

o ar Children leas | Children from
il than 2 Years | 2 to 10 Years

Number examined ... ... 67 103
£, histolytica ... ... ... 1 1
E. colz BeE MR 12
Bomamag ndoude e i 1 3
I Bbtsehlss.. . 2 Lo a| = e

Damblia: 2osbutin et leo eag() 13
Chilomastix 2 G
Trichcmonas ... .. ... 2 3

Vegetative . histolytica has been met with in two cases. One
case was in a child three months old.

II.—Natoran E. Historvrica INFecTION among Docs

It has been recorded from America that street dogs are naturally
infected with E. histolytica. .

It was thought necessary to examine the street dogs in Cairo
for E. histolytica and its cysts in order to find out if they can act
as reservoirs for thiz infection. Specimens from 100 dogs were
collected and examined. There was no infection of this nature in the
dogs. Post-mortem examination of the large intestines of these
dogs has revealed no ulceration.

Coceidiosis was met with in a dog that showed Isespora canis
00ciysLs.

111.—ScHISTOSOMIASIS

A —Epidemiology ;
1. Billarzia Infection among Females attending the Children Welfare
Centres in Cairo.

Urine examination from 116 adult females was carried out
with the following results :(—

Total number examined RGP
Bilharzia -infection o s s el nonm R 44

Out of these, (116) 28 caseshad never left Cairo. 9 showed Schisto-
soma haematobium eggs in their urine, Further enquiry showed that
8 of these lived in suburban districts where filtered water was not

|
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available for drinking or domestic use. Search in these localities
revealed Bulinus snails in the streams from which the people draw
their daily supply of water, although no cercariae were met with on
the occasions of examination.

There were 19 cases which were born in Cairo, but it was found
that they had gone to the country for visits to their relatives.

The remaining positive cases came originally from the country.

2. Bilharzia Infection in Areas under Basin Irrigalion.

In areas under basin irrigation, vesical bilharziasis is not very
common and may even be absent in certain places. This can be
easily explained by the absence or limited distribution of the snail

_intermediary, Bulinus, owing to the very dry and hot atmosphere
and the absence of water from the cultivated fields, canals, ete.

Examination of 100 cases from different districts in this area
gave the following percentage :—

R e el IR R e R R L R 00
Ll el e e A e N S A 1
Bimban

SRS L e S GRS I, |

There are certain estates in this area where water-lifting appara-
tuses are installed and continuous water for irrigation purposes was
supplied, thereby creating conditions similar to those found in areas
under perennial irrigation. In such places the percentage of Sclus-
tosoma infection reached 75 per cent. The molluscan intermediary
was found thriving in the canals. This was seen in the following
localities :—
in Naga Hamadi ... ... 80 per cent

RN ntRotie o Ombo L 75

, Recently, there were installed in this area electric lifting appara-
I tuses for supplying water necessary for irrigation, thereby abolishing
the system of basin irrigation. It was necessary to survey theae
places and study conditions before turning on these pumps and to
find some means of guarding against the breeding of snails introduced
in the water.

From the figures, it can be seen that as soon as the water 1s pumped
up the main canal supplying the area, a valve kLLpfsf]mmtur from
running back to the river and dllommé, the water to remain in the
eanals. If arrangements could be made to open the valve as soon
as irrigation is complete, the remaining water would be drained from
the canal which would be dried up by the scorching heat of the sun
and this will ultimately kill the snails,




Through the courtesy of the Mechanical and Electrical Depart-
ment supervising these schemes, it was arranged that this precantion
will be taken in all the places fitted with pumps with the exception
of two left as controls. The results of these experiments will be
reported later,

B.—Effect of Diyness on Snails

It has been known that snails are killed by rapid desiccation.
Barlow (1933) has shown that they can withstand the 40-day winter
closure of water. This period is usvally between the 25th of December
and the 5th of February, but may extend to the 19th in certain
localities. 300 Planorbis snails were collected from a canal on
Feb. 19,1934 and were kept dry in the enpboard in the laboratory,
Samples were taken from these snails and put in warm water in
order to determine the effect of further dryness on these snails,

25-2-1934 : Out of 30 Planorbis snails, 29 revived after 24 hours.
12-3-1934: ,, 20 ¥ L 16 o s, B
20-3-1934: ,, 20 i 12 A T
2 4-1034: ,, 20 - o 11 7 » 24 4
19—-4-1935 : 31 20 ] LY 8 0] 1] 24 2%

It must be mentioned that the canals are not dry until about
15 days after the closure. From the above table it will be seen
that the snails tolerated the absence of water for about 3} menths
when they were sheltered from the direct rays of the sun. Under
natural conditions, they burrow holes in the moist mud of the canal
and remain there until the water comes back, This explains the
reappearance of the snails which is commonly seen after the end of
the winter closure. Their size 18 an evidence in favour of their
survival.

IV.—TRrREMATODE INFECTION AMONG SNAILS

The work was continued and snails of different species were
examined. New unrecorded larval trematodes were met with,
These were classified as follows :

From Planorbis boissiyi :—-
(1) Apharyngeal longifurcate cercaria which proved to be the
larval stage of Apharyngostrigea tbis, a holostome of the buff-backed

heron, The intermediary stages developed in the form of tetra-
cotylae in the branchial clefts of tadpoles (under publication),

(2) Pharyngeal longifurcate cercariae which are under study.

(3) Apharyngeal brevifurcate cercaria with eye-spots which is
still under investigation
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(4) Gymnocephalous cercaria encysted in the livers of fish.

(5) From Bulinus, a xiphidocercaria which encysts in the snail
host as well as in other snails and proved to be the larval stage of
Lepoderma ramlianwm Looss, 1896 (under publication).

From Melania tuberculata :—
(1) Aschistosomatid cercaria was described and examined in
detail (under publication).

(2) A small xiphidocercaria: This was proved to penetrate into
an anopheline mosquito larva. They remain free in its coelom for
15 days and then migrate to the thoracic and abdominal muscles and
encyst there, undergoing definite metamorphosis. The period neces-
sary for this change to be complete is not definitely settled, although
there is much evidence to show that it varies according to temperature,

(8) Gymnocephalous cercaria encysted in the snail host and in
other snails. Further details of the morphology and life-history will

be published later.

Secrioy TV.—Medical Entomology
The work carried out in this section falls under the following
headings :—
(1) Identification of the Insects sent to the Institute.

(2) Supervision of the work of the Khanka Malaria Research
Station.

(3) Field work : Malaria and mosquito survey at Ismailia, Fayoum
Alexandria, Mersa Matrouh and Idkou.

(4) Research Problems,
A.—Identification of Insects sent to the Institute

Mosquito larvae ;

During the year1934, 2,687 samples of water containing mosquito
larvae were sent to the Research Institute for identification.
The samples were sent from the following places :—

(1) Malaria Research Station at Khanka ... 2,164samples

(2) M.O.H. of the provinces ... ... ... ... 243 e
(3) Cairo Health Inspectorate... ... ... 163 >
(4) Malaria Stations at Aswan,
Fayoum and Ismailia, ete. ... ... 71 e
(5) Samples collected during field survey... 45 ol
Tobal .. ... 2,687
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DETERMINATION or SpEciES oF Mosquiro LARVAE TOGETHER WITH THEIR
' Locaviry Axp Sgasonan Distrinurion, (seExt BY Camro City Heanrw

[NSPECTORATE)

Bpecies sept. Oot. Nov. Do, Total

Anopheles pharoensis ... ... 10 1 it = 11
A. multicolor 22 iy B (S 9 5 1 8
A. manritianug ... ... ] —- 1 — 1 2
Aedes aegypti - ... ... ... 3 12 3 26 41
Aedes casplus .. 11 6 2 - 19
Theobaldia lungmmulatu B —- — 3 3
Uranotaenia unguiculata ...| — - = —- —
Calex pipiens... ... .. ... 17 27 21 9 T4
. PETEXIGUOR ... o s 35 5] i} — 45
Soiaticinetng .. .. e 2 5 5 2 14
o IR T (T R 3 2 1 - 6
Eahpualing - L0 L - 1 — —- 2

=]

From the above table one may conclude that the prevalent
Anophelines in Cairo are A. pharoensis, A. multicolor and A. mauri-
tianus in the order mentioned.

The most prevalent culicines are Culex pipiens and C. pere-
xigus. The former is a proved carrier of filaria infection. In 19031,
a filaria survey of Kafr Ghatati, a small village about 2-5 kilometres
north of the Giza Pyramids, was undertaken by Prof. Khalil
Bey. It was then shown that 25 per cent of the inhabitants had
filaria in the blood among 1,000 people examined. It is hoped to
extend this survey in 1935 to the suburbs of Cairo owing to the
prevalence of the mosquito carrier,

The presence of 41 specimens of Aedes aegypti collected from
various parts of the city is of some significance. A close m*-.:pectmn
of the movements of individuals arriving in Bgypt from countries in
which yellow fever is endemie, should be made.

Owing to the future development of airway transport, the neigh-
. bourhood of all acrodromes in Egypt should be examined, and active
steps must be taken to eradicate any breeding place of this mosquito.

Aedes aegypti iz a domestic mosquito and its favourite breeding
place is the small collection of water found in Zeer (earthenware
filters) or tins which are used to protect cupboards from the attack
of ants.. -

The locality d1str1hutmn of specimens sent for identification 1s as

follows : —

Shubra District 17, Sayda Zeinab 6, Giza 5, Bulaq 4, Old Cairo 3
Mouski 1, Darb el-Ahmar 1, Abdin 1, Maadi 1, Qaliub 1.

—
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DetErMINATION OF SPECIES oF Mosquiro LARVAE SENT
BY THE MALARIA STATIONS IN THE PROVINCES

= —_———— ==
EE’} ]I:E:E:wﬂ; Tamailia Fayoum Aswan
Bpecies : = —_ Tatal
= bl 2 8 - . o e e
| 5|&[E|2|5|#|8]|2]|S 5|4
Anopheles  multico-
lor cir wee e V= l—]—|—I|—]|6|1}|—]| B|—| B 18
A, pharoensis  ...| 1 |—|— |21 |1l |—=|—=|1|— |—|— 6
A. sergenti ... .| —|—|—|—|—|—|1—|4|2 |— |—|— G
A mauntianug | — |1 |— |— |— |— |— |— |— |[— |— |— 1
Aedes caspius... ... — [— |—|—|—|—14]12]|2 |— |— = 8
Uranotaenia ... ... — |— |1 |—|—|—=|—|— |1 |— |— |— 2
Unguicolata ... ...] —|—|—-1—|—|—|—|—|—|— |—|— | —
Theobaldia longia-
reolata... i — ===l |—=|— | =
Culex pipiens... .| — |— |[—|—|—|—|— [0 |—| T|1]12 39
2Aug| T |Bept.
= perexiguus .| — |— |—|——|— |4 |4 |4 |— | % |— 16
» Jaurenti | —|—|—|1l|—|—|— (2|3 |— |= |— [}
» latiemetus ...| — |— |— |l |— |— |— |— |- |— |— |-= 1
—]

From the above table one may conclude that the prevalent

mosquitoes in these stations are Anopheles pharoensis and A. multi- i

color, Anopheles Sergenti is limited in its distribution to the 4
Fayoum Province. Culex pipiens and C. perexignus are the two

commonest larvae collected. :
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InExTiFicATION OF FLEAS SENT TO THE INSTITUTE

The Infections Diseases Section of the Public Health Department
and the Quarantine Service sent several consignments of fleas for
identification.

The specimens sent from the Infectious Iiseases Section were
collected from several villages in Giza and Assiut.

The determination of species of 161 specimens examined, showed |
the presence of two species only, namely :

: Wumber
Hpeciea acaniined Percentage
i
% |
1. Xenopaylla cheopls ..o il e e b ety 149 02
2, Xenopaylla chephrenis ... ... i e s ves 12 7

|
|
X. cheopis was found in specimens collected from Giza and Assiut, i

whereas X. chephrenis was in found only specimens collected from
(iza.

The specimens sent from the Quarantine Service were collected
from Port Said and Port Tewfik.

The determination of species of 883 specimens examined showed
the presence of the following :—

Spocices ' m Percentage
e %0
Xenopsylla cheOpiai..;. cisotumr reins ek ietabe s 1 . 851 96°3
Leptopsylla musculi 25 2:8
Ctenocephalus felis- ;oo Solht S 0o R S 0°56
Xenopaylla chephrenis i wn wes sie an seeee 2 023
— =

MarAriA SUuRvEY AT ABou Souver AND Ismarnia

A malaria survey of Abou Souer and Ismailia was undertaken
on March 23, 1934, The survey lasted 2 days, :
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The following places were visited ;—
(1) Abou Souer Royal Air Force Camp (see map 1).

No breeding places were found, and we were informed by the
Medical Officer in charge that no small collection of water was allowed
to remain in the camp. The fire buckets were filled with sand.

(2) Shalakani's Farm.,

The farm is about 7 kilometres north of R.A.F.C. No larvae
were found then ; but later on Anopheles pharoensis and other culicines
(see map 1) were collected from neighbouring places.

(3) El-Maskhouta Village and Swamp.

The village is about3 /4 of a kilometre south-west of the R.A.F.C.
Anopheles pharoensis, Aedes caspius and four species of culicines
were collected.

(4) Examination of Small Puddles along the Side of Ismailia Canal.

Most of the puddles were dry then ; the remaining few contained no

larvae, but thev are likely breeding places for mosquitoes,

(5) Examination of the Sewage Farms of Abou Souer and Ismailia
Military Camp.,
No larvae were found in Abou Souer farm at Abou Gamoos, near
the Ismailia farm. Anopheles pharoensis, Uranotaenia unguiculata
and Culex laurenti were collected by the M.O.H.

(6) Slaughter-house at Ismatlia.

Culex pipiens larvae were found breeding in enormous number in
a well behind the slaughter-house.

(7) Water Channel near Toson Drain,

Culex perexiguus was found.

In addition to the above, several consignments of mosquito larvae
were sent by the M.O.H. of the district to the Research Institute
for identification. The distribution of the several species is shown
in map 1.

It will be noted that four anopheline species were collected from
Serapium, while Aedes aegypti (the yellow fever mosquito) was col-
lected from 2 small drains at Abou Gamoos, and from an earthenware
jar (Zeer) in a farm, near Ismailia Camp.

28 blood films were taken from the inhabitants of the Shalakani’s
farm and Ezbet el-Maskhouta, 9 of which were positive for Malara,
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Recommendations.

(1) Drainage of the swamps, lying along the Mahasma drain,
especially those within 5 kilometres radius of the R.AF.C. at Abou
Souer, and the Royal Military Camp at Ismailia is probably the best
method of permanent control, and immediate steps should be taken to
consider this project; meanwhile, temporary measures such as oiling,
fish control, ete., should be adopted. Fishing or duck shooting should
be prohibited in any of these swamps.

(2) The sewage disposal of the moaskar at Ismailia may be
connected to the main sewer. This will eliminate any breeding
place being formed through leakage.-

(3) In dredging operations, steps should be taken not to allow
collection of water to remain for more than one week,

(4) Irrigation channels made by the Suez Canal Company should
be closely inspected.

(5) A thorough malaria survey of the inhabitants should be made.
Drug treatment and prophylaxis by Quinine, Plasmochine and Ate-
brine should be undertaken.

PrevimiNary MosqQuiTo SURVEY OF ALEXANDRIA
AND ITS ENVIRONMENT

A mosquito survey of Alexandria was carried out in July 1934
under the direction of Prof. Khalil Bey (1).

The following places were examined (see map 2) \—
(1) The Dekhela Aerodrome.

(2) The Abu Qir Aerodrome.

(3) The Montazah Palace.

(4) Torriel Garden City.

(5) Siouf Garden City.

(6) Sammouhah Garden City.

The object of examining the neighbourhood of the Aerodrome
was to discover suitable breeding places for Aedes ®gypti (the yellow
fever mosquito). This was done as a precautionary measure
the possible introduction of yellow fever in Egypt from infected coun-
tries on account of the future development of airway transport.

(1) Ses PLHLD. Poblication Technical Bull. No. 2. ** On Combating Mosquitoes and Malaria
in Alexandria and its Eovironments ™, by Prof, M. Khalil Bey.
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Torriel, Siouf and Sammouhah Garden Cities are being transformed
into building sites and some houses have already been built. A mos-

quito survey of these places is, therefore, essential before they become
densely populated.

The survey revealed the presence of the following species (see
map 2):—

(1) Anopheles pharoensis,
(2) Anopheles multicolor.
(3) Aedes caspius, ]

(4) Uranotaenia unguiculata.
(6) Culex laurenti.

(6) Culex pipiens.

(7) Culex quasigelidus.

Asan anti-malarial measure, advantage could be taken of the Mex
and Tolombat Pumping Stations to lower the water level at Torriel
and Siouf, thus reducing the number of breeding places in these
parts of the city.

Mosquito SURVEY OF MERsA MATROUH (SEE Map 3)

The Mozquito survey of Mersa Matrouh was undertaken in answer
to a complaint from the Governor of the Western Frontier about
the increased number of mosquitoes at the Lido Hotel which
caused a great annoyance to the visitors.

The survey started on the 18th of September and was finished
on September 21, 1934,

The following places were examined for mosquito larvae. (see
sketch map 3):—

(1) The water cisterns and sewage tanks of the Lido Hotel, the
two Government villas and the mosque.

(2) Wells and water cisterns within three kilometres radius from

the Lido Hotel.

(3) Roman wells within three kilometres radius from the Mersa
Matrouh Aerodrome.

(4) Kasr el-Mahagib Wells, the Roman wells supplying water to
the Hotel, and the shore of the salty-lagoon situated to the west of

the Lido Hotel.
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i. The Lido Hotel.

The water cistern on the roof of the Hotel was examined for
mosquito larvae with negative result. All the syphon ecisterns,
and sewage tanks were examined and no mosquito larvae were found,
though a few adult Culex pipiens were found sheltering under one
of the covers of the sewage tanks.

Adult mosquitoes were collected mainly from the ground floor,
and bedrooms of the Hotel on three successive nights. The total
number of mosquitoes collected were 78 female Culew pipiens. No
Anopheline mosquito was found. In addition to the Culicines collected,

a large number of chironomus flies, males and females, were noticed -

dancing around the light. These ﬂies resemble mosquitoes and are
often mistaken for them. They differ, however, from mosquitoes by
being attracted to light whereas mosquitoes are found in dark corners,

The water cisterns and sewage tanks of the two Government
villas and the mosque were examined for mosquito larvae with
negative result.

2. Ezamination of the Wells in Neighbourhood of the Lido Hotel.
The following wells were examined (see sketch map 3):—

(a) Sineyet el-Asi Wells: These wells are at 500 metres south-
west of the Hotel. The water in the wells is mainly sold to the
people for drinking purposes.  All the wells in this area were examined
and in three of them, the following larvae were collected :—

Culex pipiens.

Theobaldia longiareolata.

Chironomus larvae.

(b) Well in el-Sayed Garden: Culex pipiens and Theobaldia

Lnngmrmlam were found.

(¢) Well in Ezbet el-Magharba: Theobaldia longiareolata was

found.

(d) Three wells in the Government Garden.

Culex pipiens and Theobaldia longiareolata were found in large
numbers, It should be noted that these wells are partially covered
and the water is pumped out for irrigation purposes,

(¢) Wells and sewage tanks of the Governor's House: No larvae
were found.

(f) Well in Gildo’s Garden: Culex pipiens and Theobaldia Iongl-

areolala were found.

-
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(g) Government’s water cistern: The wateris pum ped into the
cistern from steamers calling at Mersa Matrouh and carrying water
from Alexandria. The inlet pipe is passed through one of the man-
holes of the roof of the cistern. No mosquito larvae were found

(k) Water cistern south of the Government Hospital: Culex
pipiens and Theobaldia longiareolata were found in large numbers.

3. Examination of Wells in the Neighbourhood of the Mersa Matrowh
Aerodrome.

In view of the future development of travel by aeroplane and to
minimise the danger of the spread of yellow fever, the wells in
the neighbourhood of the aerodrome were examined to find out if
Aedes aegypti (the yellow fever mosquito) is breeding in them,
In threé wells, Culex pipiens and Theobaldia longiareolata were found,
No Aedes aegypti were present.

4. Examination of the Wells of Kasr el-Mahageeb.

Kasr el Mahageeb is a small farm, 7 kilometres sonth-west of
the Lido Hotel.

The land belonging to this Kzbeh is irrigated by means of shallow
pits in the sand. The following mosquito larvae were found in the
wells examined:—

Anopheles multicolor.

Culex pipiens.

Culex laticinctus,

Theobaldia longiareolata.

The Roman well about a kilometre from Kasr el-Mahageeb was
examined for mosquito larvae with negative result.

Tha water of the well is drawn by means of a motor pump
and is then carried on a motor-lorry for distribution.

The shore of the salty lagoon situated on the western side of the
Lido Hotel was examined and no mosquito larvae were found.

I Conclusions and Recommendations.

(1) The mosquito larvae found in wellsand cisternsin the neigh--
bourhood of the Lido Hotel are :—
Culex pipiens.
Theobaldia longiareolata.
Culex pipiens 1s a domestic mosquito which readily bites man,
It is the commonest mosquito found in houses,

4
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Theobaldia longiareolala seldom enters houses and does not bite
man. :

(2) The main source of mosquitoes found in the Lido Hotel are
the well of el-Asi, and the Government garden, etc. These wells are
gituated within the region of flight of Culex pipiens. The Lido Hotel
and the two Government villas are their favourite refuge.

This is supported by the fact that all the mosquitoes canght in
the Hotel are females which shows that the breeding place is at some
distance from the Hotel.

The control of mosquitoes in Mersa Matrouh and the Lido Hotel
is comparatively an easy matter as the breeding places are confined
to wells, cisterns and shallow pits. Special attention should be
paid to the following points :—

(1) Disused wells should be filled or provided with a cement con-
crete cover, Wells used for drinking purposes should be provided with
a pump and a concrete cover. Wells used for irrigation purposes
should be either oiled once a week or the fish Heterobranchus,” the
common Karmut 7 should be introduced.

(2) Government water cisterns should be cleared as some are
full of mosquito larvae. They should have closely fitting covers
over the manholes and the inlet pipes should not enter the cistern
through the manholes.

(3) Introduction of the fish Gambusia affinis in the Reman
cisterns shovld be tried, these cisterns are potential breeding places
for mosquito.

(4) Potential breeding places in the Hotel, such as water cistern,
sewage tanks, etc., should beregularly inspected. Complete sereening
of the Lido with phophorised bronze sereens is a justified measure.

(5) Success of anti-mosquito measures will depend onghe ability
and trustworthiness of a well-trained malaria inspector (Mulahez)
working under the direction of the P.M.O. The duty of the malaria
inspector is to inspect and control all breeding places within a seven
kilometres radins of Mersa Matrouh.

OrcANISATION OF THE KuANKA MALARIA
RESEARCH STATION

The work carried out in the Station includes the following :—
(1) Field work,
(2) Work carried out inside the station,
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Field Work.

In August 1934, the Sanitary Engineer, M. H. Marzouk Eff,
* gtarted his investigation on the topography, and the control of the
breeding places in the area.

' The area controlled by the Khanka Malaria Research Station
“lies mainly in the Qaliubia Province. Its extreme northern corner
lies in the Sharkia Province (see map 4). The distance from
s uth to north is 24 kilometres, while the distance from east to west
is 7 kilometres on the average. The total area is about 180 square
kilometres, or 45,000 feddans.

The soil of the area is mostly sandy especially along its eastern
boundary, where it abuts on the desert. Along the Ismailia Canal
“there is an interrupted strip of brown porous eunltivated land. The
interruptions are due to sand quarries. At Abu-Zaabal there is
a vein of basalt.

The area is mostly flat, except along its eastern boundary, where
it rises up gradually to about 15 metres above the average. The
region of the Belbies drain, especially at its beginning, is lower than
the average level. ;

The main irrigation channel in the area is the Ismailia Canal.
It takes its water from the Nile at Shubra el-Kheima and ends at Ismai-
lia by giving off two branches. Its total length is 125 kilometres,
The main branches supplying the area are:

Tewfikia Canal,

Kashmir Youmna.

Kashmir Yousra.,

Riah el-Minair.

The maximum and minimum water levels are as follows (see
graph 1) :—

(1) At Tewfikia Canal intake (southern limit of area) :

15:80 metres above sea level ... ... ... ... ...Floodlevel
1412 - R i T e B

(2) At Siriakos lock up-stream 1510 metres above sea level [Flood

T dﬂ\‘l’ﬂ‘ﬁf_ll'ﬂiﬂll. 1420 5 > I! level.

a up-stream 12-10 = o | Low

1 dﬂWﬂ*Etl'Eﬂm 125 13 13 "l lﬂ‘-"ﬂl.

(3) At Riah el-Meniar intake 1310 metres above/Flood

el e e e e e S SRR N 1

At Riah el-Meniar intake 11:10 metres abovel Low
e o R s R e R s ...Elﬂvel
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The designed hydraulic slope of the Canal is 10 ems.fkm.,

In the winter closure (December, January, February and in
the summer low levels the Canal acts as a drain to the adjacent lands,

The Tewfikia Canal is 10 kilometres long and the intake flood
level is 15-80 metres above sea level, while the maximum level of the
adjacent land in el-Birka village is about 15 metres, which explains
the occurrence of marshy lands in this area (see map 4).

The water level in Ismailia Canal directly controls the water
level in its branches. An average hydraulic slope of 10 cms./km.
could be deducted from the levels of the canal to get the level at
any point i their course.

The fluctuation of the ground water level ranges from 1 to 2
metres. The highest water level is reached in October and November,
i.e. amonth after the beginning of the floed. This is the best time for
the detection of Birkas. The lowest level is reached during the
winter enclosure and in summer time, i.e. January, February, June
and July. This is the best time to undertake filling or drainage

operations.

Drains.
The main drains of the area are (see map4) :
Belbeis drain.
(iebel el-Asfar drain,

- Belbeis drain begins from the Birka wvillage and goes north by
west until Siriakos, then it straightens up to the north until it
reaches Abu-Zaabal town, where it passes through a syphon under
Ismailia Canal. It then proceeds north by east till it joins Bahr el-
Bakar drain. The total length is 63 kilometres. The designed
maximum flood level is 12- 80 metres at el-Birka village, but the measured
actual levels for several years have showu an average of 12:90. The
pump at kilometre 60-40, which is now under construction, will reduce
the level to 11, 2.e. 1:80 below the present level and thus the Birka
swamps will be completely dry after the completion of the project.

The maximum flood level of Belbeis drain as measured at three
important points are (see graph 2 ) :

1220 metres above sea level at Birka village.

1195, s s 5 up-stream of Abu-Zaabal syphon.

1170 ,, » s down-stream of Abu-Zaabal syphon.

The bed slope is 9 ems./km. but the hydraulic slope, as actually
measured, is only 4 ems./km. The slope and running velocity are
unstable and are affected by the heavy growth of vegetation
along the course of the drain,
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Gabal el-Asfar drain was made in 1925/1926 in consequence of
an outbreak of malaria in 1924. It begins at 500 metres from the
Khanka Sewage farm and passes through Birket el-Hag and Birket
el-Akrasha till it joins Belbeis drain at Abu-Zaabal. The total
length is 7 kilometres. The designed maximum level at the beginning
is 13:70, but the measured level for several years reached 14. The
hydraulm slope could have been 23 cms.km. as the levels allow,
but owing to the scouring effect of the resulting high velocity it was
decided to construct a weir at km, 3:15 to giveita Tormal hydraulic
slope (see graph 3). The drain joins Belbeis drain at a designed
level of 12-10, but measured level has always shown 11-75. In general
it has a good running capacity, but a heavy growth of weeds in certain
parts affect the regularity of the flow.

The crops of the area are maize, barely, wheat, clover, cotton:
rice and grass. The latter two crops are important from the malaria
point of view. Rice eunltivation iz on the increase in the area, partly
on account of the salty nature of the land and partly on account of
lack of proper drainage. Grass growing is practised in El-Birka village.
Steps have been taken to stop this cultivation as it is a source of
numerous breeding places,

The chief villages of the area are Abu-Zaabal, El-Khanka, Siriakus,
El-Kalag, El Khosous, Kafr Hamza, Kafr el-Shorafa, etc. In addition
to the above, there are some important Government institutions such
as the Prison in Abu-Zaabal, the Mental Hospital at Khanka, the
Leprosy Hospital and the Railway workshops and residence, ete. The
total population of the area is about 60,000, The distribution of the
population is not uniform, as is shown in the following table and

graph 14.
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Town Number of | Number of I ]“halTrmm

Inkabitants Houses _“1 Xilometrs
e T S AR T e e o H 9,827 1,650 300
LR S o 3,234 H86 107
=R e s s s s 8,367 11,429 505
T L T e bt i R o, 087 ATl 343
NI TR LD PR LR, o SRR e it e e 8,580 1,532 479
LT st o e A S R PR O LR B 1 T34 G4
El-Kalag 9,474 974 316
T R T e e S R AR W . | 350 485
B I s e I e e e 1,104 263 703
Kafr el-8horafs ... ... ... .. ... ..| 2,761 576 803
e Mg i i o ... .| 2,551 484 500
El-Marg ... .. A 1,121 2l
Gabal el-Asfar Farm T07 | 164 048




[: e Number of | Number of | Inliabit. per
Inhahitants Houzes  |8q. Kilometre
El-Manayel .5 irios, b m e i i 1,407 278 370
El-Memiar. o 05 ot e e e RN O 736 290
El-Menaial oo Gir g g s nls tais 631 116 274
Mostozomd  © vie “aia svie danim et e | w it 401 e [ |
ToTdL ... ... 60,379 21,266 | —

Form the above table and graph 4 the following may be seen :—

(1) The density of population per s5q. kilometre shows a wide
range, being 861 in Marg and 48 at Gabal el-Asfar.

(2) The inhabitants per house are 3 persons on the average,
each house has usually one bed-room. It is built of mud bricks with a
thatched roof, in which mosquitoes find a safe refuge.

In undertaking permanent control measures, the question of
housing and density of population has been considered.

FACTORS AFFECTING THE BREEDING PLACES oF
MogQUITOES IN THE AREA

1. Rain Water.

As a source of mosquito breeding can be neglected as it does not
exceed 5 centimetres in the year, moreover, rain-water is uot retained
on account of the sandy nature ‘of the soil.

2. Canals and Drains,

The main eanals are free from breeding places. The subsidiary
branches and the dead end of the canals afford breeding places for
Anopheles multicolor and Culex pipiens, especially during the winter
enclosure when the canals are at a low level,

The subsidiary drains afford numerous breeding places for Ano-
pheles multicolor, Aedes caspius, Theobaldia longiareolata and Culex
pipiens, Rice- field drains are the favourite breeding places for Ano-
pheles pharoensis and Culex laurenti.

3, Stagnant Water.

ga (a) Wells—There are numerous: shallow wells in the area used
for” irrigation and drinking purposes. The mosquito larvae found
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in these wells are : Culex pipiens and Theobaldia longiareolata. From
the malaria point of view the wells conld be neglected, as no
Anopheline larvae have hitherto been found in them,

(b) Sakias—When continuously used are free from mosquito
larvae, If not used for over a week they afford breeding places for
Culex pipiens, Theobaldia and Aedes caspius, In some Sakias, where
the water is flush with the ground and where there is an abundant
growth of vegetation, Anopheles pharoensis have been found.

(e) Rice Cultivation.—This 1s the favourite breeding place for
Anopheles pharoensis. ~ Rice cultivation is on the increase and is an
important factor in the spread of malaria. The problem of control
is diffieult and its solution lies in a change in the method of cultivation
or improved drainage of the avea, thus allowing other crops to be grown
instead.

(d) Birkas and Swamps.—The total number of birkas of the area is
87 with a total area of 106 feddans. The distribution of these birkas
is as follows (see table and map 1, and graph 5).

e
Abu-ZaabalandKafr Ebian 15 135
El-Birka and Lzbet el-Ga-

maa and Hzbet Mikhail 1 19-0
El-Khanka... ... ... .. 1‘:5 40
El-Khosous ... ... ... 13 270
STk S 9 150
LT A R P 8 30
El-Kalag ... .. ... .. 1 —
Ealr Hames o o i 2 14
LB P T 8 40
El-Manayel 3 04
El-Menajah 3 1:0
El-Menaiar... ... . ... 2 3.0
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The underlying cause of these birkas and swamps is infiltration
water. This is due to the fact that the level of cultivated land in
Egypt, north of Assuit i3 below the level of the Nile during high flood.
Analysis of the factors causing the outerops of the infiltration water
in the area controlled by Khanka Malaria Research Station shows
the following (see graph 5) :(—

-

(i) Neatural Depressions and Seepage from Adjacent Land.—As an
example of this are the swamps in El-Birka village. This

factor is responsible for 15 per cent of the total surface of
the birkas,

(ii) Direct Seepage from the Ismailia Canal in the small birkas
along the side of the Canal. This factor is responsible
for 2 per cent of the total surface of birkas,

(i) Sand Quarries and Stone Quarries (see photos 1-3).—The
land which is used as sand quarries belongs to the Mining
Department, 1t i1s rented to the people to dig out the sand
for building purposes. In some cases the contractors
go beyond the level of subsoil water and thus vast areas of
water are left as breeding places for Anopheles multicolor.
This factor is responsible for 27-5 per cent of the total area
of thebirkas. Steps have been taken by Mining Department
to fine and suspend the licence of any contractor causing
such birkas,

(iv) Brick Making (see photo. 4).—Most birkas found in
villages in Fgypt have been originally caused by excavat-
ing the land in order to build the villages. This factor
is responsible for 50 per cent of the birkas.

(v) Railway and Highway Burrow-pits.—This is responsible for
2-4 per cent of the total area of birkas.

In addition to the factors mentioned ; other minor °

factors contribute in the causation of small birkas, such
as disused wells, drains, Gofaras and Sarbs ().

(") Gofara is o birka used for irrigation purposes. Sarb i8 a birka for drining purposes.
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The mosquito survey of the area together with their seasonal
prevalence is shown is the following table. For locality distribution
see map 2.

. T | T =

Bpecies B | B HBlal|B|l2|E|d|8

‘ 2|E|3|5|5|2(2(2|58|2|4|2
Anopheles pharoensis ...|— |— |— |— | 33| 95| 90|]— | 37|142|140] 58(595
A. multicoler ... — | 1] 4] 20| 33| 31| 28|— | 20| ¢9| 88| 87|381
A. mauritianus ifl—l— -l |—|—|—=1 4 1] b
Aedes caspius... ... ...[— | 2| 36] 13| 38| 49| 28|— | 23| 62| 91| T2|4114
Theobaldia longiareolata|— |— | 15| 3| 13| 10| 10|— | 1| 2| 2| 5| 61
Uranotacnia unguiculatal}— |— | 2|— |— | 4|— |—| 1| 6| 17| 7| 37
Culex perexignus ... — |— |— | 12| 23| 26| 45|— | 25|134|147| 97|5609
»  pipiers... — |— | 23| 25| 41| 65| 35(— | 46 Tﬁll?i, 85(509
'y laurenti ... ..|— |— |— 2| 24| 59| 3b|— | 16] 77| 91| 33|337
»» pusils ... ..f—|—|[—| 8| 8| 8 s|— | 1| 7| 22| 28 80
»  quasigelidus  ..— |— |— [— | 1] 6] 3|— 21 1| 81— | 16
»  tipuliforis e e A e e e L] B
. Laticinctus.. —_ |_ - - | 2] 2|— |- 1 I1—— 6

From the above table the following conclusionsmay be drawn :—

(1) The prevalent anopheline mosquito larvae in the area are
A. pharoensis and A multicolor.

(2) The prevalent culicines are Culex perexiguus, C. pipiens and
C. laurenti. The main breeding places of Anopheles pharoensis are rice
fields and burrow-pits in which there is an abundant growth of weeds.
In one instance it was found in a shallow sakia in which there was
an abundant growth of vegetation. The breeding season is from May
to December. It is usually found in association with Culex laurenti
and Culex perexiguus. It readily enters houses and bites man and
is responsible for the spread of malaria in places in  which rice is
cultivated,

Anapheles multicolor : Breeds in salty birkas such as sand quar-
ries and burrow-pits. Tke larvae are found all the year round but the
seasonal prevalence is from May to December. It is not a common
domestic mosquito and it hardly bites man.

Anopheles mauritianus : The larva breeds in shady stagnant
drains such as Mershaka drain (see photo 5). It is usually found in
association with Culex laurenti; on two occasions it was found breed-
g in rice fields,

The maximum seasonal prevalence is late in autumn. It enters
tents and houses and bites man.
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Culex pipiens : Is widely distributed in the area. It breeds all
the year round in wells, burrow pits and sakias. It is a proved carrier
of filaria. 82 cases of filaria have been detected during the routine
blood examination at the Khanka Malaria Research Station.

Anti-Mosquito Measures,
1. Draining and filling of birkas and swamps.
2. Cutting of Weeds and Vegetations.
3. Larvicides.
4. Fish Control.

The Sanitary Engineer surveved all the birkas in the area.
Special forms have been prepared wherin all the necessary informa-
tions are tabulated. With regard to the permanent control measures
recommended, it was found that 369, of the birkas could be filled;
27%, could be drained and 379, of the birkas will be drained
after the completion of the general drainage scheme, which is
being carried out by the Irrigation Department (see graph 7).

In filling birkas the following points have been taken into
consideration :—

(@) That the birka is a breeding place for Anophelines: In this
respect 1t was found that in a good number of large stagnant and foul
birkas in some villages no Anophelines were breeding ; whereas some
puddles, where the water is cleaner, are the favourite breeding place
for anophelines.

(b) Relation of birkas to inhabited centres: It has been shown
that the density of population in the area varies greatly. In this
respect birkas near a densely populated village should be filled first,
while others could be neglected.

(e) Value of reclaimed land : If the cost of filling is more than
compensated by the value of reclaimed land, immediate steps have been
taken to fill it.

Drainage.

The drainage schemes, which are under construction by the
Irrigation Department, are as follows (see map 6) :—

(1) Erection of a pump at kilo 60-450 Belbeis drain to lower the
water level in the vicinity of the Birka village by 1-80 metre: It
was thought at first to deepen and enlarge Belbeis drain, but this
scheme would have cost LK. 100-000. It was then thought to erect

T S
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a pump at Abu-Zaabal, this however was considered to be unnecessary
as the area beyond kilometre 60 is high and well drained. The final
decision is to erect the pump at kilometre 60-450, The cost of
this project is estimated to be L.E. 15,000 and the area served is
5,000 feddans.

(2) Construction of birka drain, which will prevent seepage water
from Gabal el-Asfar sewage farm finding its way to the low-lying
land of El-Birka village. This will serve 3,000 feddans and the cost
is L.E. 5,000,

(3) Construction of El-Khosous drain: This will drain the bir-
kas at Khosous and will serve 5,200 feddans. The length of the drain
will be 9-5 kilometres, and the estimated cost is L.E. 16,000.

(4) Extension of the Belbeis drain, 1 kilometre towards El-Birka
village and enlarging its bed. Estimated cost L.E. 8,000,

(5) Extension of the Gabal el-Asfar drain, 2 kilometres to the
south. Estimated cost L.J. 1,000.

The estimated total cost of these projects is I..E. 55,000 and the
area served 13,200 feddans. ;

It is hoped that all these projects will be finished in 1936 and thus
37 per cent of the existing birkas will be drained.

Tue KuangA MALARIA RESEARCH STATION

The policy of the Khanka Malaria Research Station in getting
rid of its birkas favours drainage, whenever possible, to filling, for
the following reasons:—

(1) The cost of drainage is less than that of filling in many
instances owing to the presence of two important drains in the area,

(2) Drainage greatly improves the value of the land. An
example of this is the land of El-Birka, which is water logged and barren,
but will be transformed into agricultural land when the drainage pro-
ject is completed.

(3) In the western flat part of the area it is difficult to get the
earth to fill the birkas in the villages.

(4) Drained birkas will not be affected by any subsequent rise
of the water level of Ismailia in future, whereas filled birkas may be
affected if no provision is made to fill them sufficiently.

P
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Removar oF WEEDS AND (GRASSES

The following weeds have been found in area controlled by the
Khanka Malaria Research Station :—

(1) Potamogeton Crispus, commonly known as s,

(2) Potamogeton pectinatus. L., commonly known as = dl }s,
(3) Polygonum senegalense. Meiss, commonly known a.at,'ﬁﬂl_}_,
(4) Cyperus alopecuroides. Rettb., commonly known as ;e
(5) Ceratophyllum demersuf L., commonly known as & -l 2 88

The weeds Nos. 1 & 2 are common in Abu-Zaabal and Kafr
Ebian ponds. Control of these weeds is difficult. Cutting keeps
them temporarily clear, but the turions drop off very easily and begin
to germinate.

Polygonum senegalense spreads rapidly and is difficult to uproot
on account of its strong root stock. :

Cyperus alopecuroides is found along Gabal el-Asfar drain and
the birkas near the workshops of the Railways at Abu-Zaabal. The
stems of this weed are used for making mats. .

Fisu ConTROL

Three species of fish have been used in the control of mosquito
larvae in the area, Gambisia affinis, Tilapia zilli (commonly known
as Bolti) and two clarias species (commonly known as Karmout).

A large pond, three metres by four, has been made at the Khanka
Malaria Research Station. This is used for breeding Gambusia.

(larias anguillaris is a hardy voracious fish and has been found
to be extremely useful in controlling mosquito larvae breeding in
wells,
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AmounT oF Paris GREEN AND Mazour OIL USED BY THE
STATION IN 1934-1935

Paris Green.

The station used 232 kilogrammes of pure Paris green which was
mixed before use with 100 times its volume of fine dust. It was
used in dusting the pits and other breeding places in which Ano-
pheline larvae were found.

Supposing that 10 grammes of the mixture are used for dusting

_one square metre, this amount has been used for an area of 2,320,000

square metres,

Mazout Oil.

The station used 2,146 kilogrammes for oiling the pits and other
breeding places where the larvae of mosquitoes were found.

Suppoesing that 20 grammes of the oil are sufficient for an area
of one square metre, this amount has been used for oiling an area
of 107, 300 square metres,

B.—Work carried out inside the Station

In 1933, the policy adopted by the Khanka Malaria Research
Station was to attract as many people as possible. To attain this
end, patients harbouring parasitic helminths, such as Bilharzia, An-
cylostoma and Ascaris were examined and treated. The scheme proved
to be very successful and the station hecame very popular.

In the early half of 1934, it was realised that the investigation
and treatment of helminthic infections taxed the energy of the limited
staff of the station. It was then thought advisable to limit helminthic
investigations to malaria patients onlv. In the latter balf of 1934
it was found that malaria was on the increase owing to the high flood
of the Nile and the extension of rice cultivation in the area. In
consequence, investigations were limited to malaria only. To
determine the extent of malaria in the area the following plan was
adopted :—

(1) Examination of all infants of the area. Notification of births
are sent to the Malaria Station and all infants are examined every
three months. This will give an idea of primary infections occurring
in the area. ;

(2) Malaria and Spleen survey of all school children,

(3) Malaria Survey of the important institutions.



(4) Malaria Survey of the important villages in the area. A tent
was sent to the village and the patients examined on the spot. In
some cases the ezbﬂ or farm was taken as a unit and the whole
inhabitants are examined. In this way it was found that chronie
malariz is widespread among the inhabitants. Such patients harbour
the malaria parasite and act as reservoirs of infection, though they
hardly go to the station or seek the advice of a doctor, A plan is now
being worked outto train five microscopists. It is hoped that a malaria
survey of all the people of the area will be finished in 1936.

In 1934, 8,673 persons were examined for malaria, of which 736
were positive, 7.e, 84 per cent,

The following table shows the blood films examined and the places
from which they were taken or sent:

e

— oy | Pt |
%o

Patients attending the station . ’ 4,661 559 12-1
Films from :Unf.a.ctrs- of malaria patmntu 1,332 36 2-7
Filme sent from the tents he]ungmg to the

station... ... 421 111 26-0
Films mi-.on from schun!a in thc area 1,407 19 1-3
Films taken during malaria survey of farms 340 | 7 2-0
Films sent from mental hospitals and

other institufions ... .o wes e aee 513 4 0-7

From the above table it is evident that the percentage of positive
malaria f{ilms received from the tents is high, which shows the great
value of examining people on the spot, instead of waiting for patients
to come to the malaria station.

The following table gives a comparison of cases examined for
malaria in the last three years (see also graph):

Numher an
r. . Positive fo
Year e:;nn:::;fnr H:L'alnria ' | Percentage Remarks
%o
1932... 1,684 91 b4 —
1933, .. 4,586 316 G-8 —_—
1934, . 8,674 736 8-4 |High flood and exten-
sion of rice cultiva-
tion

3
|
|




From this table the following conclusion may be drawn, :—

- (1) The number of cases examined in 1934 are about double the
number examined in 1933 and 5 times the number examined in 1932,

(2) The percentage of malaria incidence in 1934 is higher than
~in the Pr{.'-\i’l{.'lli.h years. This is mainly due to the policy adopted by the
station in examining people on the spot, whereby a large number of
chronic cases were detected. The high flood in 1934 and extension
of rice cultivation are also important factors.

The monthly distribution of malaria cases in the area controlled
is shown in the following table (see graph 10):

~ B. T. o "sg e,
E.ﬂ [ [~
Months E g EE E .!E g EE E
=8 | B¢ 8 g8 & &= g
Z A £ | =& H 2 ~
—— e — ] -
% % %
January .. 158 2 1:25 2 1-26 4| 2:5
February 344 2l 008 | — e 2| 0-58
March 469 4! 08B — - 4] 0-85
April e ool 8l e — o — 16| 16
May e ke T J7| 4T | — — 37| 47
June B66 93| 11-3 4 04 102] 117
July 038 161| 17-1 - — 161 171
Augus‘l‘r D i R 759 139 18:3 21 026 141 185
ﬂapt-emher S et 1, 146 a3 76 —- — B8l T°6
ficiober .. .o .. cwa] 1,193 BG| T-6 121 01 98| 3-7
November ... ... ...| 628 40| 6-3 19| 03 59| 9-3
December ... ... ... b10 13| 2-5 11{ 2-1 24| 47
Torar. ... ...| 8,674 686 79 abf 05 | 736] 84
|

— e
— =

The following conclusion may be drawn frem the above table
and graph No. 10.

(1) The malarial months in the year are from June to December.
The maximum incidence is in August.

(2) The incidence of malignant malaria is much less than that of
benign tertian, the ratio being about 16 to 1. The seasonal inci-
dence of malignant malaria is from October to January.
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The following table shows the locality distribution of benign and
malignant malaria in the area controlled by the Khanka Malaria
Research Station (see map 7 and graph 12) :

) E'g B.T. M.T. EE gl
Village E‘E = E g
¥ E Number| paresatage| Number| percentags = 2
%o % %
dindive it s aE T04 B2 | 11-6 14 | 20 96 | 13-6
El-Kalag... ... ... .. H51 66 | 11'9 3 054 69 | 12-44
Kafr Ebian ... ... ...| 309 32| 10:3 2| 06 34 | 10-9
Kafr Hamza ... ... ...| 897 90 | 10°0 21 02 92 | 10-2
Bl-Berlch ... cve sne oo 63 S| £T 3| 47 6| 94
Siriskos ... ... ... ... (1,283 | 108 | 90 6| 039 114 | 939
El-Khosous ... ... ...| 874 28 75 — -— 28 T-b
ElMarg ... .. ... .| 138 8| 68| — — 8| b8
EI—Mnnﬂih 38 2 526 — —_ 2| 226
El-Ehanka ... ... ...|2,6901 | 130 | 4°'8 7| o028 187 | 5:08
Abu-Zaabal ... ... ... 027 42 45 i 0-44 46 4-94
El-Manayel ... ... ...| 362 T6 s ey iire= —_ 76 | 47
Outside the area ... ...| 837 19 | 06 9| 2-8 28| 3-8
Total ... ...|8,674 G636 79 50 05 T36 84

The following conclusions may be drawn from a study of the above
table and graph No. 12:

(1) The malaria incidence is highest at Sindiwa, Kalag, Kafr
lbian, Kafr Hamza, El-Birka, Siriakus, El-Khosous, El-Marg, El-
Minaih, Bl-Khanka, Abu-Zaabal and El- "'.T::mavelm the order mentioned.
The main factor I‘ES[JGI'I'EIIJ'E for the increased incidence of malaria
in the first five villages is the introduction or extension of rice culti-
vation in the neighbourhood of these villages.

(2) The incidence of malignant malaria is highest at El-Birka and
Sindiwa village. It was also high in patients who came from out-
side the area controlled by the Khanka Malaria Research Station.

(3) An indefinite correlation could be made between the malaria
incidence and the mosquito survey. Rice fields and drains are the
main breeding places for Anopheles pharoensis. Extension of rice
cultivation would be responsible for the increase of the Anopheline
factor, namely Anopheles pharoensis,
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The age distribution of the 736 positive malaria cases is as
follows:

e

|

Age Number Porcentage
o
Less than 2 years ... ... ... 33 44
S 1 ER R SR R P e 206 27-9
REipeRma i e dh 148 200
Over 20 years ... ... .. .. 349 477

The study of the age distribution shows that children are less
affected by malaria than adults and men. This is an indication of the
chronicity of malaria in the area (}).

FroariA INCIDENCE IN THE AREA CONTROLLED BY THE KHANKA
MarLariA RESEARCH STATION

During the routine blood film examination for malaria which is
taken in day-time, 88 cases of filaria were detected in the period
from June to October 1934. The filaria incidence would have been
much higher if the blood films were taken at night. It is hoped to
extend the investigation on the prevalence of filaria in the area in
1935.

The monthly distribution of the above-mentioned cases is as
follows :

: Fil Positive
ganth esuiinsd | Hilasia | STOOMARe
%
ganessics B b e 854 14 1-6
T o e R 17 18
AugoEb: L. . 742 23 3:0
September ... .. ..| 1,933 29 25
Oetober .o ... el 1,000 b 05
MomaL e | B.B41 88 15

— |

(Y This statement is givon with some reserve, as detailed study of the subjeck will
Bpptar in 1936 report.
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The locality distribution of filaria cases in the area is as follows
(See graph 13 A):

: ilma Positive for

Village “E'rjni“m Filaria Percentage
%
Kafr Ebian 234 9 38
Rl-Ealag ..., tiv. .. 387 9 2-3
Biriakos ... v e Gl4 13 2+1
El-Ehanka ... ... ... 1,725 a3 19
ElManail ... ... ... 245 4 16
aindiwa | .o . s 332 4 1=
Kafr Hamza ... ... 495 b 1-0
Abu-Zaabal Rl 391 4 1-0
El-Khosous... ... ... 153 1 06
From outside the areal fih 6 9-2
(AN W s |

The above table shows that filaria is widely distributed in the area.
The high incidence of filaria (9-2) in films sent from outside is note-
worthy.

HerLvintHIc INFECTIONS

4,170 patients were examined, in 1934, for helminthic infections,

The number of patients free from such infections was 592, the
remainder showed the presence of one or more parasites,

The following table gives the incidence of the varions helminthie
infections calculated on the basis of the number of infections(?) (see
also graph 13 B) :

Number of

Distrase Tnfaotions Percentags

Yo

Bilharzia, urinary and infestinal,
LABSEBL s e 1,566 510

Ancylostoma ... ... .o e en 1,495 490
ASAHIE. il n  e Tae ]t T i SN

Other helminths ... ... ... ... 5568 18-0

{Yy The number of infections differs from the number of patients as one patient may
harbour more than one parasibe,

I T -
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From this table and graph, the following conclusions may

be drawn :—-

(1) The most prevalent helminthic infections in the area are
Bilharzia, Ancylostoma and Ascaris in the order mentioned.

(2) Urinary Bilharzia is commoner than intestinal Bilharzia,
the ratio being 20 to 1.

ResearcH ProBLEMS

1. Biology and Morphology of the Immature Stages of Egqyptian
Anophelines and dedes aegypti.

The biology and morphology of theimmature stages of Aedes
aegypti and Anopheles pharoensis have been completed. It is hoped
to extend this investigation during 1935 to A. multicolor, A. mauri-
tianus and A. sergenti. It is of interest to note the change of
chaetotaxy in the 4 larval mstars.

2. Mosquito Dissection.

800 mosquitoes were sent to the Research Institute from the
Khanka and Edkou Malaria Stations, for identification and dissection.
The species collected were as follows :

Anopheles pharoensis 750, Anopheles mauritianus 35, Anopheles
muticolor 15.

Only 120 mosquitoes were fit for dissection. In a batch of
35 Anopheles pharoensis sent from Edkou, two showed the presence
of small malaria vocystes in the stomach.

3. Aﬂiﬁc@'ﬂi Infection of Mosquitoes with Malaria Parasites,

A batch of 25 Anopheles pharoensis were allowed to bite 2 patients
whose blood showed the presence of numerous Gametocytes. The
mosquitoes were given three feeds and then put in a constant tempera-
ture incubator at 22° C. Most of the mosquitoes died during the
first week and only 5 survived up to 18 days. On dissection
2 mosquitoes showed oocystes in their alimentary canal. This work is
still going on.

4, Relation of Rice Cultivation to the Spread of Malaria in Egypt.

The preliminary investigation of the mosquito fauna of rice
fields in Lower Egypt has been worked out in 1933. This work is
being extended to the area controlled by the Khanka Malaria
Research Station. Investigation of the extent of rice cultivation,
fauna, salinity and Ph of rice field water is under study,



5. Collective Prophylaxis of Malaria by Anti-Malarial Drugs.

On the recommendation of the Entomology Section the following
experiments were carried out under the supervision of Dr. Soubki,
the Resident Medical Officer of the Khanka Malaria Research Station.

Six ezbas in different villages have been selected. All inhabi-
tants were examined for malaria and positive cases were treated by
various drugs till cured.

Quinine, Plasmochine, Atebrin and other compounds are given
weekly for prophylaxis during the malaria season. Two ezbas are
kept as control and no prophylactive drugs are given. This work
is still going on. s

Subsoil Water.—The Sanitary Engineer is making some obser-
vations on the fluetuation of subsoil water in some wells in the area,
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PART II
CLINICAL REPORT

l.—Introduction

CrinicAL INVESTIGATION DURING THE YEAR 1934

As a result of applying constant routine examinations and in-
vestigations to every patient in the Out-patient Department (as
shown in the following card), it was possible to detect a large variety
of diseases :—

Front .
Research Institute and Endemic Diseases Hospital
Serial No.— Date- :
Name of Patient Age Sex ——Destination————
R B e U Pylse Loy
i Heart — — AL AR ol
Examination | _.
Liver—— — — Spleen —— ——
Blood Exam. Hb. Parasites
Urine : Bloggd ———————Puz- Casts Ova L
Faeces : Character Blood——— — Mucus Ceto _iiled it il
Helminth ova - -~ - — ~ - Worms
Protozoa -———— - - .
Other Investigations ————m8 — —— — — - - : o
Back
Diagnosis — Weight————kilo
Data Dirug Dose ‘ Remarks Dinte Drrug Thoae ‘ Remarka
| N R
___.__—.! = 20 [y
o S BT IR AR :
| | |
e I | |
e ! okl NSO o}
| |I , ! i
| o T AR B
5 | &5 | i Y
Result Result:
1]
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The following diseases were found and are systematically arranged in

the following table :—

Disense Number Remarks
Circulatory System
: . 5 with heart fail
Double mitral ... 41 % 3 W.R. positive, Lt
Mitral insufficiency (organic)... ... .. 11 =
Pulmonary dilatation with double mitral 5 o
Mitral atenogis ... ... i ai e 24 ; -
Aortic regurgitation (rheumatic) ... 4 { i :::E Eﬂ:ﬁi “:;’:::]“-
Aortic syphilis ... 13 .
Atheromatous aorta 4 With hypertensive myocardosis.
Bradycardia 4 Sinus bradyeardia.
Tagh}'{'.l'll‘diﬂ. 15 o
Extracystoles 8 Sl
Pulsus bigeminus R e 1 =
Arteriosclerotic mymardums 1 i
Thyreotoxic heart 11 e
Neuro-circulatory asthemia 2 ==
Hypertensive heart ... 8 W.R. negative, albumin negative.
Heart failure 4 Chronic bronchitis, emphysema.
Acroparaesthesia eheper s MLl R0 1 =i
Yascular claudication ... ... ... 1 e
Respiratory System
Chest deformities b 9 geoliosis,
Acute bronchitis 43 L |
Chronic bronchitis 18 = |
Asthmatic bronchitis 14 |
Asthma 3 e 1
Chronic bronchitis with nmph}rsemn 14 =
Emphysema R 9 2 .
Bronchiectasis ... 3 2
Fibrosis of lung 2 —
Hypertrophic pu]munar_v osteo-arthro-
pathy : 1 -
Pulmonary tuberculosis ... 20 =
Poneumonia (basal) . [ 2 hilateral.
Confluent hmn-::hﬁ-plmumm\ia 5 L=
Dry pleurisy 1 Bt
o chronio 9 pei
% basal ... ¢ g 2 i
i diaphragmatic ... 1 S
Pleural effusion... ... 2 -
Left hy dm—pueumﬂthﬂmx 2 3
T Lung bitharmiasis .. L0 o0 S o 1

%

T.B. negatlw X-ray infiltrati
eumuuphﬂm. : .




Catalepsy ...

—

Number,

I

Romarks

Nervous System

Trigeminal lesion (traumatic) ...
Left 6th nerve paralysis {ayphjhtm}
Right facial paralysis (Bells)
Right facial spasm ... ... ...
Thrombotic hemp]egm
Paralysis agitans . ... .

Puur.-en ha.htm Parkinsonism
ﬂﬂugemﬁ athetosis {ngnnetm}

@.P:I ..

Migraine
Neurasthenia
Hysteria ... ... -.
GEI*e'IJellar tumour

Cerebellar degenemt;;n {urtermaclemf:-m}

Anterior polyomyelitis

- Post-stovaine trauma

Tabes dorsalis .
Lateral sclerosis {prllagmus}
Subacute combined dEgﬂncratmn {Pal-
lagrous) ..
Amyﬂt-rop]m lateral sclerosis
Radiculitis.. fa s
Left sciatica ...
Spondylitis deformans
etanus

Reclr]mghauaen s disease...

Gastro-Intestinal T'ract

Dysphagia ...

Peptic ulcer

Aerophagia ... ... .. ..
... 4 Hyperchlorhydrie ...

Gastritisl) » hlorhydire ... ..

Acute appendix

Chronic appendix

T.B. peritonitis

R Enterrkie .0 o o s e

Ileo-psoas abscess

Cholecystitis

it B8 B M e e =] DD e e e b e e B B T B SR

HHWE*HW'—'M'—'

S
—

k

e
—_

Mt

3 W. K. positive,

W. R. negative.

W. R. positive, C. 8 F. positive,

—

W. R. negative.
W. R. negative.

—

W. R. negative.

—

P. V. syndrome.

PR el

With' pulmonary T.B.

1 post-typhoid, 3 stones
3 X-ray negative,
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Discase Num ber Remarks
Dysentery— total ... ... .. .. 229 -
Of these :—
Entamoeba hystolitica-}- . = 43 -
Schistosoma-+ ... .. 34 —
Bacillus d; Jsen!erme {Flexner}+ 3 -
Flagellates- e b —
Other cases ... 144 —
Catarrhal colitis {mgmm&awupy] 21 -
Carcinoma of rectum ... Lk 2 —_—
Jaandice: 5. .. oo T 39 Obstructive 3, of these 2 stones,
1 Carcinoma of pancreas; he-
patic 36.
Hepatosplenomegaly 238 e
Hepatomegaly . 293 —
Splenic mdargﬁment 164 -
Cirrhosia of liver with ascites 10 —
Splenectomy ... 2 iy
Genito-Urinary System
Movable kidney 2 -
Hydronephrosis 3 -
Pyonephrosis ... ... ... 3 —
Renal colic j[Blf'&”mj: % :
) Acute ... 2 —
Nephritis ¢ Subacute... 9 -
Nephrotic u}md.mmﬂ 1 -
Chronic qumerulﬂ nephritis ... 14 —
Pyeliba. ... .. 45 -
Stone of l:-iudder 3 -
Carcinoma of bladder ... ... .. 2 —
Incontinence of urine ... ... ... . 5l -
Enlarged prostate ... ... ... .. .. 26
Hydrocele ... ... 7 2 Filaria positive
Bilharzia of seminal vesicles .. 4
Funiculitis e 1 -
Bilharzia of penis ... 1 —
Chyluria 3 _
Uterine tumour. .. 1 _
Balpingo-ovaritia ... ... ... 0 2 —
Endocrine Diseases
Bt B e L e e 1 -
Froehlich’s - yndrome A AP o 4 -—
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Discase Number Reomarks

Lorain infantilism .. 1
Diabetes insipidus ... 3
RpollidDlOr. oo fan rer ens sse mie 1
Thyreo-toxicogis ... ... ... -0 ... 9
Hypertricosis i I 1
Adenomatous g-::nitre 17
Acromegaly 1
Tjrphmd e 126
Paratyphoid A 30
Faratyphoid B. 45
Mixed o~ 17
. | Benign tertian ... 14

_ % Malignant tertian ... 10
Whooping Cough ... i 1
Follicular tonsilitis ... 7
Mum 1
Syphilis — total 34
s  Chancre ... - 2

»  Secondary H_',-phﬂla AR LE 2

s  Tertiary syphilis ... ... .. 26
25

T

102

13

2

1

1

Fevers (Postive Widal)

G0 T L 1S 8 B

Diphtheria negative.

¥ Congenital ...
| Acute ...
i Chronic
Elephantiasis

Skin Diseases
Oriental Sore
Leprosy :
R]lmusc:lummn. S e T
D T T o

e B 1

Gonorrhoea

80 scabies.

4 F7 i

11.—The Result of the Work of the Out=patient Clinic

A —ExaMmiNaTioN OF CASES

Patients attending the out-patients are subjected to the following
examinations :—
(1) Clinical examination.
(2) Urine for schistosomiasis, blood & pus.
(3) Stools for helminth ova & protozoa.
(4) Further examinations as conditions require,

e



(@) Haematological :—

T

Blood film, total & :]iﬂerentml counts, Hb., W.R., Widal,

blood eulture.

() Urine, albumin, sugar & casts,

() Rectal & sygmoidoscopic examination.

(d) Cystoscopic examination.

(¢) For X-ray, patients are referred to Kasr el-Aini Hospital.

B.—IxcipeENce oF Parasrric INFECTIONS

The total number of new cases dealt with during the year 1'[1-34

was 11,784,

The microscopic examinations of their urine & at.&ﬂiﬁ revealed

the followi ing :—

Tapre. 1

Nature of Cases

Number

Parcentage

Total number of urines examined
Schistosoma hoematobium ova in wmine
Schiztosoma mansoni ova In urine
Total number of stools examined
Schistogoma haematobium ova in stools
Sehistogoma mansoni ova in stools e

Ancylostoma duodenale ova
Asearis lumbricoides ova...
Taenia saginata ova
Enterobius vermicularis ova ...
Trichostrongylus ova
Hymenolepis nana ova
Hymenolepis diminuta ova
Trichocephalus trichuris ova

- Strongyloides stercoralis larvae
Heterophyes heterophyes ova ...

Total number of cases negative for helminth ova .

e

R aEE

saw

ECRY

11,635
5,320

11506
147
974

3,249

1,944

82
474

1,485

513

2
127
17
4

5,634 |

I
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The stools are examined by the smear method and also by Khﬁ.lil’ g

Erlenmeyer flask-floatation method The swab method is used in

doubtful negative cases.

-
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C.—REsvuLTs 0F TREATMENT OF SCHISTOSOMIASIS

Fouadin was the drug used for the routine treatment of Schistoso-
miasis, The dose is given in proportion to the weight of the patient.
The adult (60 kilos) receives 3-5 c.c. intramuscularly as a first
dose, then 5 c.c. each following dose up till 9 injections. Re-examina-
tion of the urine and stools is made after the last injection. Additional
injections are given if living ova persist. Patients are requested to
return for re-examination after 1, 2 and 3 months.

The general results of the trestment of urinary and intestinal
Schistosomiasis are seen in the following :—

TABLE 2

e m——————r

Nature of cases Numbear Percentage

Number of patients who cnmplnt&d the course of

9 injections ... o el sl e 2,479 -—
Total number nured e et AL 1,917 77°3
Number cured after 9 ln]ectmns s s L ST 0T 51-0

5 B e e 186 197
T w13 u 164 66
Number of patients who did not continue with the

a.dditmnur injections ... . 562 |
Number of cases still pusltwe alfter the thjrtcenth: |

T B e e Bt aw sun  sae e mis 114 | 45

| I

— = = e e

Re-examination was possible after 1 month in 272 cases.

The result was that 239 were cured, #.e. 879 per cent, and 33 were
still positive, t.e. 12'1 per cent.

Re-examination after 2 months was possible in 67 cases.

55 were cured, i.e. 82 per cent and 12 were positive, t.e.
18 per cent

D.—REsvLts oF TREATMENT OF THE Two0 SPECIES OF SCHISTOSOMA
(HaEMATOBIUM AND MANSONI) INFECTING EITHER THE URINARY
oR INTESTINAL TRACTS

Table No. 3 shows the distribution of infection with the two
species of Bilharzia in the urinary and intestinal tracts and the result
of their treatment with Fouadin (See table, next page).
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TABLE 3. — SHOWING Imowg
REesvnrs oF TREATHEHT?

Schistosominsia Infection

Total Mumber
of Pationts

Untreated
Patients

Seh. haematobium in urine only

Sch. hacmatobium in urine and stools

Sch. haematobium in urine and Sch. mansoni in stools ...
Negative urine and Sch. mansoni in stools only
Negative urine Sch. haematobium in stools only

Sch. haemofobium and Sch. mansont in urine and Sch.
manson in stools ...

Negative urine, Sch. haematobium and Sch. mansont in
stools

Sch. haematobium and Sch. mansoni in urine and negatwe
stools e var aseame cee e

Seh. ﬁﬂﬂﬂﬂtﬂb‘!ﬂm in urine, Seh. haematobium and Sch.
mansont in stools iz

Sch. mansoni in urine only, stools negative

Sch. mansont in urine and Sech. mansont in stools

ToraL

5,122

137
128

121

1,439
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ey Re-sxamination
After 1 Month After 2 Montha
after
13inj. | Total — -+ Total = +
100 261 230| 31 fid b3 11
4.4 S ey s s _—_ J—
6 4 2 2 1 1l —
6 4 4 — 2 1 1
1 o af — —_ —_ —

4] 272 239] 33 67 55| 12
b
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E.—SymMPTOMS DEVELOPING DURING THE TREATMENT
Cases
Vomiting usually after 5 to 8 injections oceurred in 30
Giddiness u‘illﬂll}? after 8 injections occurred in ... 30
Tachycardia, usually after 6 to 8 injections oceurred in 13
Dyspnoea with palpitation after 8 injections occurredin 1
Rise of temperature (mostly due to intercurrent

infections) in ... LS T g ]
Retrosternal pain after the fifth ln]ectmn in ot Py
Pyodermia (gluteal region) in ... ... ... & . 1
Urdicaiia I ol ] e s ot e S 1
Renal colic in ... ... 2

Jaundice 20 days ai’ter the, cnursc, unrala.ted tu
INJetiONA cviv srel (wrn lerp miciirer SPRA e

F —TREATMENT OF ANCYLOSTOMIASIS

Drug used : Carbon tetrachloride.

Dose: 5 c.c. to the adult, according to weight, with 90 c.c.
of solution of magnesium sulphate.

Movement of bowel is ascertained within 2-3 hours, otherwise
an enema 1s given.

Diet : Instructions are given that patients ought to come fast.-

ing on the morning of treatment.
Re- caamtmltmn 15 made after a M}eks interval and treatment

repeated if necessary.

G.—REesurrs oF TREATMENT

TaerLe 4.
Wature of Cases Number | Percentage
Total number of patients examined ... ... ... ..[ 1,043
Curod aftar lstidose | i ili s Bal i sebo a8 h21
i S Bhd doae L R S bk 147
,» three or more doses ... ... ... ... .ue] 31
Tnhl cured ... 699
Number of those who received one or more doses and|
did not continue till cured ... 344
Others received drug but did not a.ppl}f for examina-
tion o 798
Those who were examined but did not apph ‘for treat-
ment a7
Total of all infected pr-ramm examined, mL]u:lmn* treated
and:undreated: Sk oo Sl climEE e RS S 2.398
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Remore Resvurrs oF THE TREATMENT

Re-examination was p;::msib]u in 60 cases after 1 month ; 48 cases
were found to be still negative, i.e. 80 per cent. 6 cases presented then:-
selves for re-examination after two months and all were negative.

H.—SYMPTOMS APPEARING DURING TREATMENT
(1) Giddiness in 30 cases, usually relieved by soap enemas.

(2) Vomiting in 10 cases, vsually due to patients not strictly
fasting.

(3) Bradycardia in 15 cases, restored after soap enemas and
a stimulant such as caffeine,

(4) Fainting in 2 cases; patients recovered after a little time of
syncope and the condition was relieved with enemas and stimulants,

I.—TREATMENT 0OF ANCYLOSTOMA AND AscARIS INFECTIONS wITH
A Mixture or C.T.C. axp O or CHENOPODIUM

Equal parts (2-25 c.c.) of each used as a dose for the adult.

Results show that the Ascaris was greatly affected while the
Ancylostoma to a lesser degree and the patient received another
dose of carbon tetrachloride to kill the persisting Ancylostoma worms.

LT
L]

Total number of cases examuined and treated ... ... 374 —
Total of cases cured of both parasites... ... ... 144 38'5

Total of eases eured of Ascaris but not of Ancylostoma :

SR TR rate b i e e G T O LSS S |- v 500
e ernn B R S S OO USR | 96

Total cases positive for both parasites :
NIRRT Fi ) O o RS A s Shenes. il R T L 1TRT

J —TrREATMENT OF Ascaris INrFEcTION

1. Asearidol :

Asearidol was given in 1-25 c.c. adult dose with castor oil 40 gram-
mes to 280 cases. o

Mumher of ogges cured | ..o s e el she s 2T1 OG-8
5 of positive cases 0 3:2
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2. Oil of Chenopodium :

In doses of 2:5 c.c. to the adult with 40 grammes castor oll was
given to 267 cases,

Yo
Number of cured cages - ... ... .. v wer .n 248 )
= ; POBTEIVE CHEEA... wix iriv rest dman s SR 83

K —TrEATMENT OF ENTEROBIUS VERMICULARIS INFECTION

(‘arbon tetrachloride was used as in treating Ancylostoma infec-
tion.

%
Number of cases examined and treated ... ... ... 262 —
o cured after first purge... ... ... ... ... 213 81°2
5 ;s Becond purge’ .,. i SEUECEESL 04
. of positive cases after first purge... ... ... 47 179
3 T e .» Becond purge ... =] 04

L—TrEATMENT OF TAENIA SAGINATA INFECTION

Extract of Filix mas was used. Difficulty in obtaining the fresh
extract stood against extending its use.

Yo

Cases found positive for Taenia saginata 2 —
,» that did not apply for treatment ... ... =~ 22 —

,, treated but did not apply for re-examination 15 —
Total of cases examined and treated ... ... ... 3B —
. S )| R R 26 74°3
Found positive after one month ... ... ... .. 9 2h T

M.—HYMENOLEPIS NANA INFECTION

Total number of cases found positive ... ... ... 515
Cases examined and treated ... ... ... ... ... 25
» cured after one dose of male fern extraet 10
sy silllopoatives o e SRR e L R 15

pi b il e i
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N —HyYMENOLEPIS DIMINUTA INFECTION

Two cases were met with in the out-patient clinic and diagnosed
by the characteristic form and size of the ova. Both cases were
admitted into hospital and treated by felix mas. One case yielded
four worms complete with the head. The second case yielded
three complete worms and several incomplete bodies. Details will
be published Jater.

0.—HETEROPHYES HETEROPHYES

Patients suffering from this parasite do not usually give any
complaints. Heavy infections however, cause colic and intermittent
diarrhoea which may lead to severe neurasthenia.

In such cases, treatment with extract of felix mas results in
great improvement. The patients are treated on the same lines as for
Taenia saginata. :

In the four cases treated, huge numbers of the trematodes were
expelled and immense relief of the symptoms followed.

P.—TrEATMENT 0F OTHER PARAsSITIC INFECTIONS

Cases of pure infections of the minor parasites, e.g. Trichostrongy-
lus, Trichocephalus and Strongyloides were treated with carbon
tetrachloride on the same lines as in ancylostomiasis,

TasLE 5.—SraTisTics oF THE WORK DONE 1IN THE OUT-PATIENTS,
New PATIENTE ATTENDING DURING 1934 reEr MonTH

| Females Females Males Males

Month unider OVEr under OVEr Total
12 Years | 12 Xears | 12 Years | 12 Years

annarpie s S et i 17 115 59 314 605
February il 196 Gl 423 731
LR e e il 211 a9 427 707
April 08 212 102 G68 1,080
TR e T SR a7 319 130 (i 1,215
June 73 254 122 601 1,080
July ot 203 143 T3l 1,216
BEEnAl ool o e e a 64 337 78 646 | 1,125
Heptember .- ... i un 63 306 109 692 | 1,170
T T o R S R 96 323 102 (49 1,170
November ... ... ... ... 90 315 94 GOG 1,106
ETEORINBAE cur aie van ses 40 141 B2 368 631
TOTAL. st s BaT 3,012 1,141 6,794 | 11,784

—__ - = = T e
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I11.—The Hospital In-patients

A —ANARMIAS

Investigations on anaemias in Egypt are being continued, Special
attention was given to the following points :—

Mechanism of Production of Heliminthic Anaemias.

The great similarity of the haematological, biochemical and
elinical findings in helminthic anaemias of various causations suggests
a similar mechanism of production,. The ways in which helminthic
infection can give rise to anaemia are :—

(1) Haemorrhage.

(@) Producing haemolysis.
(2) Toxins ;
(8) Depressing the bone-marrow.

(8) Nutritional deficiency of certain haemopoietic substances.

1. Haemorrhage.

In the present study occult blood was found in nearly every
case, suggesting that haemorrhage plays a part in the production
of the anaemia,.

Analysis of 22 cases of ancylostomiasis (previous report) as to
the relationship of the number of worms harboured to the degree of
anaemia has shown that there is no such relation. Accordingly,
haemorrhage cannot be the sole cause of the anaemia. In bilharzal
anaemia, a similar conclusion could be reached by comparing the
degree of anaemia in urinary and intestinal bilharziasis. Haemor-
rhage is more frequent and abundant in the former, while the anaemia
is milder. This suggests that the anaemia is related more to the

type of lesion and the complications produced than to the actual loss
of blood. :

2. Toxins .

(a) The absence of evidence of haemolysis in ancylostomiasis
~and in intestinal Bilharzia anaemia has already been mentioned in
the haematological studies of these cases (previous report). The
organs of patients who had died from ancylostoma anaemia, as well
“as those of dogs with experimental ancylostoma anaemia, showed
no evidence of haemosiderosis,
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(b) As to the possibility of toxic depression of the bone-marrow
the following observations suggest its existence, although it is of minor
significance :—

(i) In the presence of worms, the anaemia could be improved by
iron but only to a certain point. In some of these casee
a further improvement occurs after the expulsion of ths
worms without the administration of any more iron. The
presence of the worms apparently hinders the utilisation
of the stored iron beyond a certain degree.

(i1) The reticulocytic response to iron given in the presence of
worm is lower, more delayed and flatter than that fﬂllﬂmng
iron given after the expulsion of the worms.

(iii) The anaemia and eosinophilia of the invasion stage of
ancylostomiasis, described by Ashford and observed by us
in two cases, is certainly in favour of the toxic element,

3. Nutritional Deficienciy.

Following the development of the ancylostoma anaemia in two
patients with nearly the same degree of infection, it was noticed
that the anaemia developed quicker (15 per cent Hb. after 4 months)
on a poor diet than on a rich diet (40 per cent Hb, after 7 months).
This observation has shown the significance of nutritional deficiency
in the development of this anaemia. Accordingly, experiments on
dogs were carried out. Similar degrees of infection were produced
in two batches, one of which was kept on poor, the other on rich
diet. The anaemia developed quicker and more severely in the former
in which values of 40 per cent Hb. were found after 5 months, while
in the dogs on rich diet, the maximum reduction of Hb. at the end of
this period was 25 percent. This experiment supports the importance
of food deficiency in contributing to the development and rapid
progress of this anaemia. The frequency of gastro-intestinal manifes-
tations in helminthic anaemia, e.g. glossitis, dysphagia, ga.atrm
anacidity, enteritis with deficient absorption, dysentery, ete.,
already been referred to in the previous report. These ma.nifaﬂtatiﬂna
bave a pmbabh, aetiological relation to the production of anaemia,
because

(a) Loss of appetite or discomfort induces the individual fo
restrict or modify his diet,

(b) Anacidity hinders the absorption of the iron available in
the food.



e,

(¢) Intestinal absorption is impaired, as demonstrated in some
such cases of helminthic anaemia by the glucose absorption curve.

Analysis of these cases as to the relation of the degree of anaemia
to the condition of gastric acidity, as shown in the following table,
indicates the significance of gastric secretion, The fact that these
anaemias improve markedly, even in the presence of the parasites,
if iron is supplied, suggests substitution therapy and that iron defi-
ciency is an important factor in the production of this anaemia.

It can be concluded from these studies that although blood
loss, and possibly toxins are contributing factors in the production
of this anaemia, yet the essential and more important mechanism
is nutritional deficiency resulting from deficient diet and gcastro-
intestinal pathology. The deficiency is mainly iron deficiency,
although other substances such as lecithin, proteins, etc., are pos-
gibly also involved.

Treatment.

In the previous report, the followmg procedures and methods
of treatment were reported and commented upon :—

(1) Treatment of the parasitic infection.
(2) Full diet.

\ (@) Raw liver by mouth.
{ (B) Concentrated liver extract by injection,

\ (a) By mouth,
{ (b) By injection.

(3) Liver therapy
{;l} Iron therapy

Trial of Other Methods of Treatinent in Helminthic Anaemias.

During this year, the effects of copper, arsenic, vitamins and
blood injections in cases of helminthic anaemia, were studied. The
following results were obtained :—

Copper —The importance of copper as a factor in the formation
~ of haemoglobin has been demonstrated i the milk anaemia of rats.
It is argued that copper is necessary for the mobilisation of iron
for the subsequent synthesis of haemoglobin.

Copper sulphate, 10-20 drops of a 1 %, solution, t.d.s., was
given with iron in 12 cases of helminthic anaemia with no apparent
enhancing effect of the former. In another series of 7 cases, copper
sulphate was administered after the maximum effect of iron was
reached. No further rise of haemoglobin, red blood corpuscles or
reticulocytes occurred. These experiments show that there is no
copper deficiency in helminthic anaemias,



Arsenie.—In the previous report reference was made to the study
of the effect of arsenic on bone-marrow activity. As its effect in this
respect is still debated, the following experiments were carried out
to elucidate the question :—

(1) Effect of sodium cacodylate on the reticulocytes of white
rats (see report of the Institute, Section of Experimental Pathology
and Medicine). The experiment shows that arsenic acts as a
depressor of the bone-marrow with a decrease in the production of
reticulocytes during its administration,

(2) Sodium Cacodylate, was given subcutaneously for a period
of 15 days in 11 cases of helminthic anacmia (7 before and 4 after
administration of iron). In 9 cases, the haemoglobin was reduced by
5 per cent. In 4 cases, this was associated with a reduction of
red blood corpuscles of about 0°03 of a million. The reticulocytic
count showed diminution during the arsenical treatment and in no
case did a reticulocytic rise oceur,

These experiments show that arsenic hasno place in the treatment
of helminthic anaemia. The mixture—iron and arsenic of the
British Pharmacopoea—-is of no value in the treatment of this condi-
tion on account of the small amount of iron it contains and of the
non-haemopoietic effect of arsenic. In the Research Institute,
a mixture containing 1+5 ferri et ammon. cit. in each dose with some
syrup is the routine treatment in the out-patient department.

Vitamines,—The role of marmite has been demonstrated in the
treatment of some anaemias. These are mainly macrocytie,
while helminthie anaemia is micro-normocytic. 17 cases were given
marmite without effect on the blood picture. 8 of these cases were
nssociated with pellagra, and in spite of the rapid improvement of
some of the pellagric manifestations, no reticulocytic rise or change
in the blood picture could be obtained.

Administration of vitamine C produces a haemopoietic response
with a reticuloeytic crisis without the aid of any other haemopoietic
agent in (! avitaminosis (scurvy anaemia) only. The administration
of this substance in the form of fresh fruit and vegetables in 11 cases
of helminthic anaemia was not followed by any haemopoietic response.

This shows that vitamine deficiency does not play any role in
the production of helminthic anaemias,

Blood Injection.—1It is suggested by certain experimental studies
that bloed loss results in deprivation of the body of a haemopoietic
substance found in the red blood corpuscles (Castle et al.). '
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Blood injections were given to 6 patients with helminthic anaemia
Only two showed an increase of haemoglobin of 5 per cent and
10 per cent respectively with a corresponding rise in the red blood
corpuscles. These results do not suggest that the loss of blood is the
essential factor in this anaemia,

B.—HEP‘ATGE PLENOMEGALIES

Diagnosis of Splenic Enlargement.

This usually not difficult, but there are some cases in which it
is difficult to decide the nature of the tumour in the region of the
spleen. Four such cases were met with in which consideration of
the clinical signs alone left the diagnosisin doubt. The latter was only
ascertained by using such procedures as the effect of adrenalin on
the size of the tumour or hepatolienography. The former 1s recom-
mended on account of its simplicity and of the help it gives in
cases’ where the enlargement is still associated with some contractile
power of the organ.

The Nature of So-Called Egyptian Splenomegaly.

This term has caused much confusion and mixing of many con-
ditions of splenomegaly of various causations which exist i Egypt.
They have already been discussed in the previous report. The type
meant by this term belongs to the hepatolienal group of diseases and
15 primarily a liver disease of bilharzial cirrhotic (mostly hypertrophic)
nature and splenic enlargement is one of its frequent manifesta-
tions. This is supported by the following observations :—

(1) In no case of the so-called Egyptian Splenomegaly in which
the diagnosis was confirmed and other factors excluded, was the liver
free from disease (clinically or otherwise).

(2) There are many cases of bilharzial liver disease without
enlarged spleens.

(3) In every case of splenomegaly without evidence of liver
implication, a cause for this condition other than bilharziasis could
be elicited.

Scheme for the Diagnosis of Splenomegaly in Egypt.

The following scheme carried out in the Research Institute has
been successful in effecting this separation although not always
completely. Such separation is essential for the thorough clinical
and pathological study of this endemic form.
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Seheme,

History : Hspecially malaria and other fevers, dysenteric symp-
toms, haemorrhages and history of previous anti- bllharzia] treatment.
This last point should be emphasized before an assurance on the non-
hilharzial nature of a case is given.

Clomplaint : Gastro-intestinal bleedings, fever, pain in theregion
of the spleen, etc:

Clinical Evaminatian— General:

Skin : Purpura, haemochromatosis, xanthomatous nodules of
leukaemia or Hodgkins, ete.

Spleen : Size, shape, consistency, tenderness, contractile power,
ete.

Liver : Size, shape, consistency, tenderness, collateral circula-
tion, ascites, jaundice, gastro-intestinal bleeding, ete.

Heart—Lungs.

Alimentary Canal : Haemorrhages, dysentery, ete.

(ilands : External, internal, biopsy.

Bones:  Osteosclerotic anaenua, Cooley’s anaemia, Albers-
schonberg, ete.

Joints : Still's disease, Felty’'s syndrome, ete.

Fever : Type, per iodic ity. response to quinine, respunsetnantl-
mony, etc,

Nervous  system : Wilson's disease, subacute combined
degeneration, leukaemic or lymphogranulomatous cord compression,

I'nvestigations :

Haematological : Hb., R.B.C's., Reticulocytes.

Volume-index, Diameter-index.

W.B.C's. Differential : Fos. Neut. Lymph. Monoeytes.

Immature cells. Atypical.

Fragility of R.B.C’s.

Parasites : malaria, relapsing fever, spirochaetes, ete,

Provocation : Henrv's reaction ete.

Il haemorrhagic : bleeding time, clotting time , elot retraction,
platelet count, vascular test, ete.

Biochemical : Plasma bilirubin or icterus-index.,

Cholesterol : in lipoid group.

Blood-sugar curve.

Serological : W R, (after provoeation) or Kahn.

Agglutinaticn tests: in cases with fever.

Blood cultures : in cases with fever,

Formol-gel test, Antimony test, ete. ;

Biopsy : Liver puncture.

b el et i b B o
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Bone-marrow puncture.

Splenic puncture or splenectomy,

Glandular puncture or removal,
(iastro-intestinal : Test-meal, signioidoscopy.
Stools.

Barium X-rays,

Urine analysis,

Bilharzia Culaneous Reaction.

A negative result of this reaction shounld throw doubt on the
diagnosis of the endemic form of splenomegaly and should lead
the clinician to search for another cause. Two cases have recently
proved the significance of this fact ; a case of splenomegalic cirrhosis
with ascites giving a negative B.C.R. showed in the post-mortem
room no evidence of bilharziasis and was found to be toxic cirrhosis
without splenomegaly. A second case showed no evidence of
bilharziasis except a positive B.C.R., spleen removed by operation
showed Bilharzia ova on digestion with caustic soda.

Relation to Bilharziasis :—

‘ In.patients | Out-patients

Total ... 23 23
Evidence of hilharziasis ... ... ... ... .. aen e 15 161
EREF R A caa e 2 T R D R e 82
Indestinal alone - i
ey R 8 a4
R abea e e o s ee s e e - 4
Both o e e S RRRET e A Rl U WA _ 2
Urinary and intestinal :— ' i
N L e e o S e e he i een el 11 l 20
T T T e B e S B B e i — 11
B.C.R. 13 : : : i 6 | 2
No evidence of Bilharzia 7 77
(B.C.R. was
not made in
f""n.'l'l'"'l." case
of the 0.P.)
Syphilis M - 2 &
LT e R R SR O | :
Tuberculosis ... ... ... ... 2 -
Leukaemia | 1
Undetermined 1

R T e s e Tei S 1w — 13

e - —_—
—_— ——
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In the in-patients, sigmoidoscopy and B.C.R. were carried out
as a routine in every case, while this was not donein the out-patients.
Hence, the number of non-bilharzial cases in the latter is certainly
higher than it should be if these examinations had been carried out.
These procedures are now undertaken in the out-patient department
to verify this point and to illustrate their values.

Search for Infanti'c Kala-Azar in Alexandria.

A.— 50 cases of bepatosplenomegaly were submitted to varoius
investigations as to their nature. Sternal puncture was made In

every case so as not to overlook any case of Kala-Azar. The results
obtained are as follows :

VYon Jaksch' Angemin ... ol LT S rEE 4

Evidence of bilharsiasis . —

Intestingl, only® ... ... ... ... iiio LR CEREES

Urinary only SEIY AR 3

Only B.C.R. positive sig et

— 22

Evidence of syphilis :—

W.R. positive ... s G Y 6
Evidence of malaria -—

Henry’s reaction posibive ... ... .. o loeliEEs 5

Evidence of leishmaniasis ... ... .. .. .. nil

Formol-gel... ... ... ... ... ... negative in all

Sternal puncture S

Negative for everything ... ... ... ... 5el 13

B.—Smears from spleens and bone-marrow of 400 dogs were
examined for evidence of canine leishmaniasis with negative results.
On account of the great clinical similarity of visceral Leishmania
with the endemic and malarial hepatosplenomegalies, clinical diagnosis
of the former should not be accepted as evidence of its presence with-
out demonstrating Leishmania bodies by splenic, liver or bone-mariow
puncture. The last is preferable for the following reasons :—

(1) No previous preparation of the patient is needed.

(2) The method is free from danger. No untoward effects or
inconveniences were encountered in a series of 200 cases.

(3) Sternal puncture is more suitable in children where the spleen
cannot be fixed on account of crying.
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(4) Leishman bodies could be demonstrated as early as the tenth
day of the disease before the spleen is sufficiently enlarged for splenic
puncture and also in the chronic stage when the *s.plu,n 15 fibrosed
and contains only very few parasites,

A simple method for obtaining bone-marrow material by punec-
turing the sternum has already been published (Journal of the Egyptian
Medical Association, Yol. XVII, No 10, 1934).

Liver Funetion Tests in Hepatosplenomegaly.

(1) Icterus-index estimation according to the method of Menlen-
gracht was carried out in 87 cases of bilharzial cirrhosis with
splenomegaly. It showed normal values in 75 cases and higher
values in 12 eases. In the cases which showed a higher icterus-index,
a complicating factor, e.g. -malaria, syphilis, ete., could be elicited in
5 cases where the hlgh icterus-index was due to haemobilirubin
(haemolysis), while a rise due to cholebilirubin was detected n
7 cases. This can be explained by the presence of intrahepatic biliary
obstructions of hepatitis. Haemobilirubin and cholebilirubin were
differentiated by the qualitative Van den Bergh.

(2) Urobilinogen was found positive (1) in 18 cases only.
These positive values suggest a complicating or hepatic factor in
these cases.

(3) Galactose tolerance test.—In performing this test, we took
into eonsideration hoth the galactosaemia and galactosuria following
the administration of galactose. We also considered the test to
be positive if there was a maximum rise in the blood-sugar of over
60 m. grms above fasting level. This test was carried out in 36 cases
of uncomplicated bilharzial cirrhosis with splenomecaly. Positive
values in the blood-sugar curve were found in 5 cases (13 per cent.)
These cases showed negative galactosuria. For results of  this
test in other stages of hepatic bilharziasis, see ™ Schistosomiasis.”

(4) Taketa-Ara reaction.—This is a colloid reaction originally.
for application to chest fluid which was later sngoested to be applied
to blood serum and was found to aid in determining the presence
of liver eirthosis. This test was carried ount in 20 cases of endemic
hepatosplenomegaly and in 6 cases of chronic malarial hepatospleno-
megaly, for the purpose of detecting cirrhotic changes in the former
group, thus aiding iu their differentiation from the latter group. The
test was negative in all cases in both groups. The re ults of this
test in various stages of bilharzial eirrhe sis as well as in other hepatic

- dit turbances are being studied. The results will be published when

sufficient data are available,
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Uric Acid Metabolism in Endemic Hepatosplenomegaly.

A case of hepatosplenomegaly (previously reported) in which
the blood uric acid showed repeatedly very high values (11-16 mgrms
per cent) was met with. Accordingly, studies on the uri: acid meta-
bolism in this condition were carried out.

This question as well as the relation of the high blood urie acid to
the condition of the liver and spleen or both are still under investi-
gation. The marked fall of the blood urie acid after splenectomy
(in this reported case) suggests the enlarged spleen playing a role in
this respect.

Hepatolienography.

Hepatolienography by thorotrast was carried out in 16 cases
up till now. The following points were noticed :—

(1) The total dose of 75 c.c. produces a diffuse shadow of the
spleen without any interruption as should be expected by fibrous
bands, lymphoid nodules, ete. This suggests that the pathological
process is a uniform hypoplastic condition mainly of the reticulo-
endothelial system,

(2) With this method, the condition of the liver could also be
commented upon, This was especially of value in 3 cases where no
signs of liver cirrhosis could be demonstrated clinically. Hepatolieno-
graphy showed irregularity of the edge and shadow of the liver.
An idea about the eondition and visualisation of the liver after splenec-
tomy could also be formed in 3 cases:

(@) A dose of 30 c.c. of thorotrast was sufficient to visualise the
liver in the absence of the spleen,

(6) The patient’s tolerance for the drug was not decreased after
splenectomy (for a dose of 30 c.c. ).

(¢) In a case splenectomised 5 vears previously, cirrhotic changes
in the liver could be demonstrated by hepatography in the absence
of any clinical evidence of this condition.

(3) In two cases of cirrhosis of the liver with ascites, an irregular
fever of 7-10 days duration followed the administration of the first
dose of the drug. In one of these, the galactose test (blood-sugar
curve) became positive although it had been previously negative.
In the other case the ascites increased.

(4) Three cases of endemic hepatosplenomegaly were injected
with thorotrast and then splenectomised for the purpose of studying
the histology of the spleen containing the drug. Results will be
published later,
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(5) As aresult of the idea that thorotrast may be injurious to
the Drgamsm. by its radio-activity after some time, it was arranged to
examine cases injected withthe drug at intervals of some months as
regards liver function, blood picture, size of spleen, general condition,
etc. Results will be published later,

Splenectomy.
Splenectomy is performed in chosen cases of bilharzial cirrhosis
with splenomegaly. The following questions are being investigated :—

(1) Effect of splenectomy on the blood picture: The red, white
and platelet pictures as well as the diameter and fragility of the R.B.C"s
are examined at intervals of one month, Results will be published
when sufficient data are available.

(2) Effect of splenectomy on liver conditions: Liver function
tests as well as clinical studies regarding the course of the cirrhotic
process are carried out.

Studies on Removed Spleens of Cases of Endemic Hepatosplenomegaly,

Spleens of studied cases are removed and sent to the Institute
immediately after removal. The following studies are undertaken :—

(1) Incidence of fibrosiderotic nodules: Out of 51 spleens, 4
showed fibrosiderotic nodules, ¢.e. about 8 per cent. This incidence
is less than that reported from the Faculty of Medicine. The
fibrosiderotic nodules were numerous only in 3 cases, The nodules
give a positive Prussian blue reaction,

(2) Presence of Bilharzia ova: A great part of the pulp of
the spleen is subjected to digestion by 5 per centcaustic soda in the
incubator at 37° C. for 4 days. The soda solution is changed daily.
Examination of the bedlmmt has shown ova in 5 cases, i.e. 10
per cent.

. (3) Smaara from the pulp of these spleens examined for Leishmania
bodies and malarial parasites were negative in all cases.,

(4) Histological atudies: Sections of these spleens were stained
with haematoxylin-eosin, Giemsa, Mallory, van Gieson, Prussian
blue, ete.

Results of these examinations will be published later.

=



¥

(5) Some of these spleens were submitted to thorough chemical
analysis in the Bilochemical Section. Results will be published when
sufficient data are available.

Diagnosis of Chronie Malarial Hepalosplenomegaly.

Analysis of 40 cases of Splenomegaly in Fayoum.—This area
was chosen on account of the presence in it of endemic malaria and
the absence of S. mansoni bilharziasis. The object of the study was
to find certain differential points between chronie malarial
hepatosplenomegaly and the endemic form. 15 cases possessed the
clinical picture of the endemic form; 9 of these were proved to be
non-bilharzial by further investigations and 6 of them were shown
to be malarial in nature, This shows that it is impossible to distin-
guish clinically between some forms of chronie malarial hepatospleno-
megaly and the stages of the endemic form. Detailed investigations
are necessary, e.g.:—

(a) Repeated search for malarial parasites after provoeation.

(b) Icterus-index estimation, reticulocytic and monocytic counts
(if these show higher figures than normal, they suggest the malarial
nature of the affection).

(¢) Effect of adrenalin on temperature and monocytic count. It
has been frequently noticed in the study of these cases that a rise of
1-22 occurred within two hours of the injection, a rise of the monocyte
percentage was also observed. These findings were not obtained in a
series of endemic splenomegaly cas s without evidence of malaria,
subsequently examined in the Institute. These observations suggest
that such results of adrenalin injections may be utilised for l:].lagn.uaulg
the malarial nature of such cases.

(d) Sternal puncture may help to demonstrate malarial pigment
in the material obtained from such cases.

', —MALARIA

Haemolytic Attacks in Malaria under Plasmochine Treatment.

? Black-Water Fever.—0On account of the absence of repﬂrtedcas'eé
of black-water fever in Egypt, the following 2 cases are reported :

(‘ase 1.—Benmign tertian malaria parasites, quotjdian fever, first
attack, never had quinine, was admitted to hospital and pvt on
atebrin plasmochine 001 gramme t.d.s. On the fourth day, patient.
was found collapsed, jaundiced, bilious vomiting, fever and brownish
black urine, mainly methaemoglobinuria and methaemoglobinaemia,

=
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Blood examination showed severe haemolytic crises. Haemo-
globin fell from 65 per cent to 17 per cent and the jaundice was
haemolytic in nature, Patient was cured and discharged.

Case 2.-—Benign tertian malaria, chronic, afebrile given plasmo-
chine two tablets t.d.s. for one day. On the second day, patient had
nothing, and on the third day was brought collapsed, jaundiced,
with fever, bilious vomiting and black urine,

Investigations showed methaemoglobinuria and methaemeoglobi-
naemia and haemolytic erisis.

The occurrence of these attacks in two cases having plasmochine
suggested the possibility that they belong to plasmochine methaemo-
globinaemia, but looking through the literature on this subject,
it was not possible to find similarity between these two cases and
plasmochine methaemoglobinaemia as no haemolytic phenomena
had been described with plasmochine and no methaemoglobinura.

Whether these cases are the result of plasmochine or genuine
black-water fever could not be decided. Atebrin does not seem to
prevent the occurrence of haemolysis,

D —LEISHMANIASIS

Attempts to treat Oriental sores by wvarious general and local
methods have already been published. During this year, three
additional methods of treatment were tried :

(1) Berberine sulphate solution.—To be injected locally into the
centre and margins of the nodules as suggested by Indian workers.
The following are the results obtained in 8 cases of Oriental sore,
all positive for Leishmania bodies :—

() 2 ecases received one injection each. No reaction developed
and no effect on the parasites was noticed.

() 8 cases received three injections each at intervals of 2 days.
In two of these. swelling and inflammation occurred and they were
found negative after the second injection ; in the third case, no local
reaction developed and the parasites did not disappear.

() One case received 4 injections. Inflammatory reaction
developed, local improvement occurred, but {he lesions were still
poritive at the end of treatment. s

(1) 2 cases received 6 injections each. Inflammatory reaction
developed in both with pus formation in one, but both were still
positive at the end of treatment,



This shows that berberine sulphate solution injected locally
produces an inflammatory reaction which may be accompanied by
pus formation. This reaction may result in apparent improvement
in the local lesion, but parasitic studies have shown that it 18 not
capable of destroying the parasites in the lesions even after 6 injections,

At the end of treatment the parasites were proved to be viable
in culture in some cases.

(2) Solganal injections intramuscularly have been shown to be
of value in curing experimental Leishmania tropica nodules on the
tails of white rats. Accordingly, a case with multiple nodules of
cutaneous leishmaniasis was injected every other day with ascending
doses of solganal solution intramuscularly. xamination for parasites
at intervals (microscopic and by culture) showed that the case remained
positive till the end of treatment (a total of 12 injections was given)
and also one month later.

(3) Trypaflavine injections intravenously every other day up
to 10 injections did not have any effect on the positivity of parasites
nor on the local condition in a case with multiple ulcers.

Visceral Leishmaniasis.

In view of previous publications suggesting the existence of thi8
condition in Egypt, the possibility of its. presence is still taken into
consideration. In cases of hepatosplenomegaly, that spent some

time in the Sudan, and in children with enlarged spleens, lwars and
fever, the parasites were looked for :

(1) 50 cases of hepatosplenomegaly studied in Alexandria showed
negative results (see hepatosplenomegaly).

(2) Smears from 51 spleens removed by operation showed
negative results.

(3) Three cases of hepatosplenomegaly in adults, having been
some time in the Sudan, were negative for visceral leishmaniasis.

These cases were all ]Ili-*l}‘itlg.lt{d clinically, haematologically
and serologically,  In addition; sternal puncture for the demonstra-
tion of parasites was performed in all.

E —DYSENTERY

Patients ‘complaining of dysentery were submitted to the follow-
ing examinations :—

(1) Microscopical examination of stools for

(2) protozoa.,

iy e ol i



g
(h) Schistosoma eggs,
(¢) H. heterophyes,
(2) Bacterial culture,
(3) Sigmoidoscopic examination,
(4) Test meals and liver function.

The total number of cases was 242, classified according to their
aetiology.

(1) Cases positive for E. histolytica ... ... ... .. .. 36
(@) Vegetative E. histolytica.... ... ... ... ... ... 31
(b) . - R Iy R L |
) S T s SRR S R S e G
{d) E. k.with Trichomonas .. ...0 cve vis wie aee 1
VIR S helambha 0 i daivas s eeed w1
() E. k. with Schist. mansoni ... ... 2
() E.h. with Schist. haematobium... ... 4

(2) Cases positive for Schistosoma eggs ... ... ... .. 65
RNSEeRST HaREOnE S A L e L 2T
D) Schest. haemalobsum ... ... ... ei e aee een 34
(¢) Schist. haematobivom and mansoni... ... ... ... 4

(3) Cases positive for H. heterophyes eggs ... ... .. 3

(4) Cases positive for bacillary dysentery ... ... ... 2
fgiiflemara bacillual o G i oGl ol Al a1
T R R e | S R e e S

The cases attending the out-patient clinic usually came after
suffering from the disease for some days, and therefore the causa-
tive organisms were very difficult to isolate. Moreover, the patients
did not attend for more cultures.

=1

(5) Cases positive for Flagellates only ... ... ...

(a) T'richomonas intestinalis ... ... ... ... ... .. 3
{EIJ Lﬂinmm imﬂgti?ﬁﬂlﬁ [ R R LR} LA R} L X K] LN ] #RE LE N ; 2

(6) Cases negative for Protozoa Ova and Bacteria ... 134
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Five cases were submitted to bacterial culture twice with nega
tive results. 32 cases were submitted to sigmoidscopic examination
with the following results :—

(@) 7 cases showed normal mucous membrane in the lower
10 inches of the rectum, suggesting the probability of a higher lesion.

(b) 2 cases of ulcerative colitis.
(¢) 3 cases showed granular mucons membranes with no ulceration,

(d) 16 cases showed congestion and ocdema of the mucous
membranes with severe catarrhal imflammation.

(e). 2 cases showed papillomata of bilharzial origin.

(f) 1 case showed localised inflammation round the anus with
a history of acute urethral gonorrhoea. The symptoms were relieved
by the specific treatment.

(y) 1 case showed a fungating tumour of malignant nature.

Amoebic Dysentery (Therapeutic Trials).

Dyschural : This preparation (in tablets) contains papaverin®
in combination with the 7 iodo, 8 oxy quinoline, 5 sulfonique
(04 grm. --03 grm. emefine). .

Used in the out-patients, it was given to 12 cases according to the
recommendation of the manufacturing firm. (4 tablets and one
ampoule daily for 6 days to be repeated after two weeks interval).

Out of the 12 cases, 10 completed the first course. Examination
showed the absence of vegetative F. histolytica and cystsin7 cases
and the disappearance of all the symptoms in all. The remaining
3 cases were given another course and were asked to comeafter a fort-
night, but they did not turn up.

Out of the 7 cases, 3 came after two weeks, and examination
showed that they harboured no parasites. :

It is very difficult to givean idea about the efficacy of the drug on
such cases owing to the impossibility of following them after finishing
the treatment. Almost all the patients were lay-people who would
soon stop coming to hospital once the acute symptoms disappeared.

The drugs were well tolerated and the acute symptoms usually
disappeared on the fourth day.

F—FILARIASIS

An explanation of the filarial periodicity has been attempted
from various points of view. Biochemical differences in the blood
of patients during day and night have been suggested as significant. .
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During this year we have met with three cases of filariasis compli-
cated by other conditions leading to disturbance in the blood chemistry.

- These cases were found suitable for studying the eflect of changes in

the blood chemistry on the number of circulating microfilariae.

Casel —Diabetes mellitug, ketosis, Microfilaria bancrofti—positive
Microfilarial counts carried out daily at the same‘time, (12 midnight)
were followed—during the stage of ketosis, during a stage of hyper-
glycaemia without ketosis, during a stage of controlled blood-sugar
(insulin) and then during a stage of artificial alkalosis. The counts
showed lower figures with many dead microfilariae during the ketosis
stage. No effect of changes in blood- sugar on the count was observed,

Case 2.—-Toxic hepatic jaundice with positive Microfilaria
banerofti. Microfilarial counts were followed during the gradual
improvement of the jaundice. The results show that the icteric state
of the blood and the disturbed glycogenic liver function do not
affect the microfilarial count, as no change occurred in the count
during the improvement of both these disturbances.

Case 3 —Benign tertian malaria with Microfilaria bancrofti.—
The mierofilarial count was followed during the febrile and afebrile
periods. The results show that no significant changes in the count
take place.

As a result of the findings obtained in the first case, artificial
ketosis was produced by ketogenic diet in another case with positive
Miciofilaria  banerofti, Following the microfilarial counts before
and after the occurrence of ketosis, many dead microfilariae were
found in the blood and a reduction in the total number was noticed
some days after the development of the ketosis,

This experiment confirms the findings obtained in the first case.
Further investigations are undertaken to explain the mechanism
and significance of these findings.

(7. —SCHISTOSOMIASIS

The statistical analysis of cases examined in the Out-patient
Department of the Institute during 1934 has already been mentioned.

Bilharzial Liver.

Evidenee of liver implication could be detected in5 per cent of all
positive Bilharzia patients. In urinary Sch. haematobium infection,
the liver is affected in 4 per cent of the cases, while in intestinal Sch.
mansoni infection, 1t 1s aff ected in 20 per cent of the cases. This means

that the liver is affected five times more often in Sch. mansoni than in
Sch. haematobiwm infection.



In 23 cases of uncomplicated Bilharzia with clinically normal
livers, studies of liver functions have shown the following : —

(1) The galactose test (blood-sugar curve) was positive in 8 cases,
t.e. 25 per cent.

(2) The icterus-index was higher than normal in 2 cases, i.e.
ahout 9 per cent.

(3) Urobilinogen was positive in 3 cases, ¢.e. about 13 per cent.

These manifestations of disturbed liver functions disappeared
more or less completely under anti-bilharzial treatment and suggest
that Bilharzia is the causative agent. These cases constitute the
pre-clinical manifestations of hepatic Bilharziasis.

In 20 cases of uncomplicated Bilharzia with clinical evidence of
pathological livers (enlargement, cirrhosis, ete.), studies of the liver
functions have shown the following :—

(1) Galactose test (blood-sugar curve) was found to be positive
in 7 case, i.e. 35 per cent.

(2) The icterus-index was higher than normal in 3 cases, i.e.
15 per cent.

(3) Urobilinogen was positive in 4 cases, i.e. 20 per cent,

Anti-bilharzial treatment resulted in improvement of these
disturbances in more than half the cases.  In addition some cases with
enlarged smooth livers (no evidence of cirrhosis) showed moderate
reduction in size at the end of treatment. This reduvetion, occurring
in the short period of treatment and not associated with any signs of
inereased portal obstruction, suggests that it is a result (}f]mpI’UVFIIIE-Il't-
and not due to advanced ecirrhosis.

These investigations show how frequently the liver is aﬁ&ﬁt&d:
in Bilharzia not unh‘ clinically but also pre-clinically I:fllnct-ll)nﬂ.“j'
without any clinical manife stations) and how this aff ection 1s inflnenced
by anti-bilharzial treatment.

Bilharzial Haemospermia.

Blood in the semen may occur in many diseases, whether
inflammatory, traumatic or neoplasmic of one or more of the following
organs ;—

Testes, epididymis, ductus deferens, seminal vesicles, prostate,
Cooper’s glands and the urethra.

To diagnose a case of haemospermia, these organs must therefore
be thoroughly examined. All may be affected in Bilharzia.
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7 cases of hilharzial haemospermia are collected up to date, 3 of
these have already been published in the Annual Report of 1932,

They were due to Bilharzia of the seminal vesicles. In addition to
the methods of investigations outlined for these cases, ursthroscopic
examination as well as X-ray pictures of the urinary tract were carried
out in the last 3 cases. Details of these cases will be seen in the
publication (Proceedings of the Society of Endemic Diseases and
Tropical Medicine, Vol. XVIII No. 1, April 1935).

The following deductions could be drawn from an analysis of these
7 cases :—

(1) In no case could a history of gonorrhoea be elicited, nor
could gonorrhoea be found after prostatic massage.

(2) Urinary Seh. haematobiuwm was present in 5 cases out of the
7, while one case gave a positive B.C.R, (Bilharzia cutaneous reaction).

(3) Stools were negative for Bilharzia ova in all cases,

(4) Semen was positive for Sch. haematobivm ova only in one
CREe.

-

(5) Seminal vesicles were enlarged and nodular in all as palpated
per rectum and could be readily differentiated from prostatic
enlargement,

(6) Prostate was hard and atrophic in 3 cases,
(7) The cord was only affected in one case.

(8) In one case a mass was seen in the supra-montanal fossa,
which might explain the occurrence of haemospermia as well as
haematuria.

(9) It is not necessary for Bilharzia of the seminal vesicles to
cause haemospermia. This was present in 6 cases, while the severth
showed only interrupted micturition.

(10) As regards the effect of treatment, one case reported intermis-
sion of symptoms, 2 showed no improvement at all on anti-bilharzial
treatment and one reported the disappearance of the haemospermia
without any treatment.

Aeridine Compounds in the Treatment of Schistoseminsis,

As a result of a publication by Fisher on the cure of schistoso-
miasis in 5 cases by oral administration of acriflavine, this substance
as well as other allied compounds were at once submitted to trial.
If the value of this method were proved, it would be far superior to
the antimony treatment.
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81 adult patients suffering from urinary or intestinal Bilharzia
or both were given the following compounds:—

(1) Trypaflavine is solution given orally (3 cases) in a daily dose
of 20 c.c. of a 2 per cent solution. Living ova were found in the urine
at the end of the treatment in all and after 2 weeks in one.

(2) Trypaflavine in capsules is better tolerated than the solution.
Various doses were given in the 53 cases treated. Of these, 47 were
suffering from Sechistosoma haematobium and 6 from Schistosoma
mansont Infections :

(@) 17 cases received a daily dose of 0°1 gramme for 7 to 20 days.
{b} 13 13 L] LR L1 G.E L1 L1 ] 3 LE gﬂ 23

(¢) 5 cases received a daily dose of '3 gramme for 1 to 3 days.
Vomiting necessitated a reduction of the dose to 0'2 gramme. This
was continued from 2 to 16 days.

(d) 12 cases received a daily dose of 05 gramme for a period of
1 to 2 days. Vomiting necessitated a reduction of the dose to 03 ,
This was given for 1 to 4 days. Vomiting continued and the dose
was further reduced to 02 gramme. This was given for 1 to 10 days.
The total amount of the drug given in this series, varied from 1 to
3 grammes,

(e) 6 cases with Seh. mansoni infection of the intestines (two of
these had also urinary Sch. haematobium infection) received a daily
dose of 01 to 0-3 gramme for 5 to 27 days. The total amount given
varied from 1 to 6 grammes,

(3) Trypaflavine intravenously injected in 14 cases. All were
infected with urinary Seh. haematobium and were treated by this me-
thod. 10 c.c. of a2 per cent solution were given daily for 4 to 10 days.

(4) Diamino methyl acridine (May and Baker) in capsules, was
used in7 cases (2 Sch. mansoni and 5 Sch. haematobiwm cases), the daily |
dose being 0°1 gramme. A total dose of 0'7 to 2 grammes was given.

(5) Atebrin (Alkylamino-alkylamino acridine dihydrochloride)
was employed in 4 cases. Total dose of 1'6-4'8 grammes was given.

The diagnosis was based upon microscopic examination of the
excreta. The viability of the ova was ascertained by hatching before
and after treatment. In intestinal schistosomiasis, swabbing the
rectum and sigmoidoscopy were sometimes resorted to.
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Conelusions.

(1) The results obtained by these varying doses and differernt
means of administration showed conclusively that these acridine
derivative have no curative effect on schistosomiasis due to Schistosoma
haematobivm or Sehistosoma mansoni. Living ova (in nearly all cases)
were present not only at the end of treatment but also one to four
weeks later,

(2) Moreover, experimentsin vitro (carried out in the Biochemical
Section) showed that cercariae of Schistosma mansoni lived for thice
hours in a dilution of 1 : 4,000 trypaflavine in diluted human serum
and saline. Also Schistosoma ova in the urine of cases under treatment
hatched and miracidia remained living for 2 hours.

(3) These drugs can be tolerated in fairly big doses, extending

~over 20 days. Liver functions were not affected in 3 cases with this

dosage.

(4) The following effects were noted during the administration
of these compounds :

(@) Erythema of face, followed by desquamation, appeared,
especially after the administration of trypaflavine.

(b) Vomiting occurred with bigger doses. It was relieved Ly
stomach wash with a solution of sodium bicarbonate.

(¢) Two patients developed diarrhoea.

(ff) Two patients ilﬂ‘v’ﬁlﬁp;ed fissuring and incomplete separation
of the nails,



Eorial

— 104 —

List of Publication of the Staff during 1934

Number

117

118

119

123

The ]‘]-i:ﬂﬂ"v and Morphology of Bolitophila hybrida Meigen, by
Dr. & Mabwag, (Published in Bulletin la Société Royale Entomo-
logique d’Egypte, Année 1933, Facs. 4, pp. 126-134).

The Biology and Morphology of Pnyxia scabiei, by Dr. 8. Mapwag,
(Published in the Bulletin de la Société Royale E Ill’-Dm{}lﬂ"IqllE d’Egypte,
Année 1933, Fase. 4, pp. 136-148).

Absorption Spectra in Relation to the Constitution of Keto-enols, by
Dr. R. A. Morron, Dr. Aut Hassaw and Dr. T. C. Carrnoway, (Pub-
lished in the Journal of the Chemical Society, Year 1934, pp. 883-901).

On the Life History of Nephrostomum Ramosum Sonsino, 1895, Am
Echinostome parasite from Ardeola ibis ibis (Buff-Backed ), by Dr. M.
App-gr-Azim, (Published in the Annals and Magazine of Natural
History, Ser. 10, Vol. XIV, p. 154, July 1934).

sSternal Puncture, by Dr. M. Sanah en-Dix (Published in the Journal of
the ];_-.pm.m Medical Association, Vol. XVII, No. 10, October 1934
pp. 846-850).

The Treatment of Schistosomiasis with Aeridine Compounds, by M.
KuaninL Bey and M. Savan-gn-Dix (Published in the © Lancet, ™ October
20, 1934, p. 862).

Dermal Leishmaniasis, a Study of Endemic Foeus in Egypt, by M. Knann
Bev, (Published in the Archiv fiir Schiffs und Tropen Hygiene, Band 38,
Heft 10 Oktober 1934, pp. 417-426).

Combating Mﬂsquit:}ca and Malaria in Alexandria and its Environments.
(A Report to H.E. the Under-Secretary of State for Public Health De-
partment), by M. Kuarin Bey (Published in the Journal of the Egyp-
tain Medical As-ociation, December 1934; Vol. XVII, No. 12, pp 944-958

Fasciola gigantica as an Antigen for the Skin Reaction in Human Schisto-
somiasis, by Dr. A1 Hassax and Dr. M. H. Beracug (Published in.
the Journal of the Egyptian Medical Association, December 1934, Vol
XVII, No. 12, pp. 992-993). 5

A Case of diabetes insipidus with splenomegaly, by Dr. M. Salah
(Published in the Proceeding of the Clinical Society Kase el Aini
Hospital, 1934, p.p. 125-128.
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PART III
Administrative Report

1.—PERSONNEL

The personnel of the Research Institute and the Endemic Diseases
Hospital, as sanetioned by the Budget of 1934-1935 are as follows :

Wumber Puost Grade Remarks
T v e R TN N o — VoluntaryWorker.
1T T T R Y R S 4th -
1 | Parasitologist : T 4th -
1 | Medical Entﬂmnioglat 4th —
1 [ Clinical Pathologist ... ... ... ath -
1 | Bacteriologiat... ... ... ... ... Hth Vacant.
3 | Medical Officers ... ... ... .. 6th ;
1 | Banitary Engineer ... ... .. Gth
I i ead s Nuraa 8 Ly Tth —
o e TR e Bth
T o e o 8th Low Grade.
IONBVIOAWINL .. e vee e e waa|  Hors Cadre, -
1 | Molahez ... ... <.. ...| Hors Cadre. -
7 | Laboratory Assigtant .. ... ..| Hors Cadre. -
b | Nurse ... ...| Hors Cadre.
8 | Male and FFI'!I“IE.‘.' J‘Ltt-endmltﬁ Hors Cadre.
2 ,—EXPENDITURE
Expenditure Amonnt
e L.E. M.
Halaries of permanent staff 3,336 208
Salaries of hors cadre staff 1,063 120
Tmusport., tmvellmg, allowances a.nﬂ axpelmes 104} 7356
Food of in-patients and employés . 209 4356
Food of experimental animals ... a3 366
Gas, light and water ... ... ... 305 480
Telegrams and telephones v 15 685
Equipment, furniture and la.huratrur_',r materials ... 1,499 877
L e i 14 T4H
Petty expenses ... 9 273
Books and journals ] 1 592
Purchase of ¢xperimental animals .. 6 398
ToraL 6,614 889
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Cooling and Washing.

The cooking and washing are still carried out by the adjoining
Anti-Rabie Institute. The arrangement was resorted to for the sake
of economy. The building of a l-r:tf hen and wash-house for the service
of the Institute, was ulluttLd in the budget of 1935-1936.

Buildings.

The western fence of the Institute is not yet erected, this will be
done in 1938.
A new street will be opened between the Institute and the Nile.
The labourers are working hard to complete this work,
To the south of the Institute lies a plot of land of about
2,100 square metres reserved for the buildings of a hospital to hold
50 in-patients for research purpose.

Visitors.

During the year, the institute and Hospital were visited by
several +:1|a-.n|1,t_{u|h]mr1 people, amongst whom were :—

(1) Dr. Aidy.

(2) Prof. Thomson.

(3) Prof. Cort.

(4) General Duguet. g
(5) Prof. Fitzgerald,

Library.

Several journals dealing mainly with tropical medicine and para-
sitology were transferred from the Public Health Library to be kept
permanently in the Institute. A sum of LE. 100 was allotted
permanently in the budget to cover the subscriptions to the journals
necessary [or the maintenance of the library and the purchase of such
text-books as are thought essential for oceasional reference.
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