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Third Annual Report 1933

FOREWORD

The third year of the Research Institute has been marked with
progress in different directions. A Malaria Research Station at Khan-
ka was attached to the Institute from February 11,1933. This station
was re-arranged and a programme of investigation and research waslaid
down for gradual execution. The work of the station is included in
the present report.

An expedition was sent to Siwa Oasis in January to study Malaria
and other parasitic infections and to advise on a scheme of prevention.
A survey of the rice fields of the Delta was undertaken in an early
period after cultivation and also before the crop was ripe to record the
species of mosquitoes usually breeding in the fields and their relation-
ship to Malaria outbreaks.

A large collection of the parasites of the fishes of the Red Sea
was made during the summer by the Director. It is expected to
be rich in species new to Science. A focus of Dermal Leishmaniasis
“ Oriental Sore ” was discovered in the Delta and a detailed study
was made of the epidemiology and treatment of the disease.

It is gratifying to record that the work begun on the life history
of Heterophyes in 1923 ended during the present year by discovering
all the stages of the life history of this parasite and its first intermediate
host. The second intermediate host was discovered in 1923.
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PART 1.
REPORT ON THE SCIENTIFIC WORK

Section 1.—Biochemical Section

(1) Gastric Functions in Helminthic Infections.

Seventy-one fractional test meals were carried out on forty unse-
lected cases of various helminthic infections before and after treatment
of the cases.

The methods adopted and the investigations done are as follows : —

(@) Volume and character of the resting fluid.

(b) Estimation of free and total acidity.

(¢) Estimation of total chlorides.

(i) Estimation of pepsin.

(e) Detectiop of bile, blood and starch in the samples,

A discussion of the results obtained is included in the report of
the experimental pathology and medicine section with whom this
~ work has been done in collaboration.

(Published in the Journal of the Egyptian Medical Association,
July 1933).

(2) The Lethal Effect of Chlorosene “T 7 and Ammoniwm Chloride
: Method of Water Sterilization on Schistosome Cercariae of the H uman

Type.

At the request of the General Officer Commanding the British
Troops in Egypt, this method of water sterilization was investigated.

It was found that chloramine prepared from chlorosene T and
“ammonium chloride will kill Schistosome Cercariee of the human tvpe
in tap water in the concentration of one part per million in thirty
minutes and in raw unfiltered Nile water in the concentration of
one part per million in one hour.

) The Use of the Spectroscope in the Control of the Purity of Carbon
Tetrachloride.

While studying spectrum analysis in the University of Liverpool,
rof. Khalil Bey suggested using the spectroscope for testing the purity
carbon tetrachloride.
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Two samples of carbon tetrachloride from Schering-Kahlbaum
and from Albright and Wilson were first examined chemically for
their purity using the standard chemical tests adopted by the Research
Institute. Results are as follows :—

Test, Albright and  Bchering-
Wilson Sample. |Kahlbaum Sample.
1 : | T6-77°C at  |T5-5-T6-5°C at
Boahng pornb s e e e e ol 761 mm,
Heavy volatile substances ... ... ... ...| 26 mgrms. 22 mgrms.
Acidity and chlorides ... ... ... .. .. Nil. Nil.
Free chloring: ... o risEREIER 0o 5 Nil. Nil.
Heavy volatile oxydizing substances... ... Nil. Nil.
Sulphur compounds Nil. Nil.
Cuarboh bismlphide ... ... ... .. .. .. Nil. Nil.
Aldehydes .., L AR iCRREE S L Nil. Nil.
Other organic impurities ... ... .. .. Nil. Nil.

Thus, these two samples of carbon tetrachloride are chemically
pure. They were then subjected to spectroscopic examination.
For this purpose, the Hilger E 3 quartz spectrograph together with
the Hilger rotating sector “long focus ” were used.

Carbon tetrachloride iteelf transmits practically no rays below
250 u.u. Both samples showed some absorption in the U.V. portion
of the spectrum at about 325 u.u. ; but the head of the band could not
be obtained even after using a 20 centimetres absorption tube. For
this reason, 2 litres of each sample were distilled (using a fractionating
column) and the first 1 per cent of the distillate were collected and
examined. There was a well defined absorption band with the maxi-
mum at 318 wu. This band was identified as due to carbon bisul-
phide. It could be inferred that carbon bisulphide is present in both
samples of carbon tetrachloride in very minute traces.

(4) Enol-Keto Tautomerism.

The structure of Benzoyl -Acetone.—Cy H; C (OH) = C H. C O,
C H, and dibenzoyl methane (C; Hy C O),. CH,.

An extended spectroscopic investigation into the structure of |
these compounds has been undertaken in association with Dr. Morton |
of the University of Liverpool. A brief outline will be stated here. |

The structure of benzoyl acetone has been in the past the subject |
of many physical and chemical investigations, but the direction of
enolization has not yet been definitely established.

-
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. The magnetic rotation and molecular refraction indicate that
E:L_Jhenzo}rl acetone hag the enol structure Cy H; C (O H)=C H. CO.
' C H;. The parachor of benzoyl acetone is very closely in value to a
. ealculation based upon an open-chain structure Cs H; CO. CH,.
' CO. CH;. The bromine titration method of K. H. Meyer led him to
. eonclude that benzoyl acetone in alechol solution exists as 94-96
. per cent of a mono-enol in reversible equilibrium with the di-ketone.
The method evidently cannotdecide between structure Ce Hs C (OH)=
CH. CO. CH; and CH;CO. CH=C (OH) CHj,, but Mayer favoured the
structure CsH,C (OH)=CH. CO. CH,.

Scheiber and Herold found that ozonization of benzoyl acetone
gave chiefly benzoic acid and CO, and the formation of some CH.,.
CHO. These chemical results therefore point to the structure CgHgC
(OH)= CH. CO. CHj although they do not exclude the presence of
the isomeric enol CH,C0. CH=C (OH) CH, and the di-enol C4H,C
(OH)=C=C (OH). CH,.

(Claisen considered the fission of henzoyl acetone by the action
of alkali into acetophenone and acetate and the reactions of benzoyl
acetone with ammonia (1), aniline (2) and hydroxylamine (3) and
consequently Claisen suggested structure CgH; CO. CH=C (OH). CH,.
as possibly representing benzoyl acetone.

Details of the spectrographic investigation of these compounds
will be published in the Journal of the Chemical Society.

(6) The Blood Chemistry in Ankylostomiasis.

Pure cases of Ancylostoma infection are selected and the follow-
‘ing blood chemical examinations are carried out before and after
treatment of the patients . —

Serum proteins including :
Serum albumin.
Serum globulin.
Serum euglobulin.
Serum pseudoglobulin.

Blood glucose.

Blood caleium.

Blood chlorides.

Blood cholestrol.

Blood iron.

Haemoglobin,
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Owing to the difficulty of finding pure cases of Aneylostoma

infection which are completely free from other parasites, the number
of cases examined so far are only few. The work is still under inves-
tigation.

(6) The Towicity of Carbon Tetrachloride.

Since the introduction of carbon tetrachloride on a large scale
in the treatment of Ankylostomiasis, several deaths oceurred following
the administration of the drug. The cause of this poisoning is not
definitely known, although several factors have been suspected
to be the cause. Lately, Minot has brought forward evidence, based
on experiments on dogs, that carbon tetrachloride poisoning resem-
bles that resulting from guanidine, and that in both cases symptoms
could be relieved and the life of the animal could be saved by caleium
and glucose therapy.

Owing to the great importance of this problem, we felt the neces-
sity of repeating this work of Minot. Results obtained so far show
the following :—

When dogs ate kept on a diet composed of lean meat alone, they
mvariably suffer from severe diarrhoea on the sixth or eighth day
after commencing the meat diet. This diarrhoea lasts for about
a week and during that period, some of the dogs die from emaciation.
The dogs which survive show a great variation in tolerance to carbon
tetrachloride. Thus, out of 30 dogs kept on meat diet for 3-8 weeks,
18 dogs died following the administration of the dose of 5 ¢.c. per kilo
weight of carbon tetrachloride, while the other 12 dogs receiving the
same dose lived without showing any toxic symptoms. At present,
further animal experiments are carried out. Changes in the blood
chemistry of animals on meat diet and after the administraticn of
carbon tetrachloride are still under investigation.

(7) The Effect of Antimony on the Liver.

Several workers have reported that jaundice occurs following
antimony treatment in Bilharziasis, and suggested that antimony
plays an important réle in producing hepatitis and jaundice.

To investigate this problem, the following liver functional tests,
which are considered to be of greatest value in detecting liver damage,

were performed on 71 Bilharzia patients before and at the end of
treatment. :
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The liver function tests employed were :(—

(@) The Icterus Index.

(b) The Van den Bergh’'s test.

=

(¢) Urobilinogen.

(d) Bromsulphalein test.

(e) Galactose tolerance test.

(f) Roger’s test.

Of the different liver functional tests employed, the galactose
test proved to be of greatest value in detecting cases where liver

damage is suspected. Thus, out of 40 cases with clinically pathological
livers, the test was positive in 30 cases, i.e. 70 per cent.

- As regards the effect of antimony on the functional capacity
of the liver, we arrived at the following conclusions :—

(@) Therapeutic antimony does not produce any disturbance of
gunction of clinically normal livers in Bilbarzia cases.

. (b) Therapeutic antimony course does not produce any disturbance
. of function of cirrhotic bilharzial livers, nor does it increase a pre-
viously existing disturbance.

(¢) As a matter of fact, improvement and even returning to nor-
- mality of the liver functions occurred in certain cases, suggesting that
‘the Bilharzia infection was the responsible factor in producing such
-disturbance, and that antimony by curing the infection, improves the
liver condition in these cases.

(d) Therapeutic antimony does not aggravate parenchymatous
jaundice. On the contrary, 80 per cent of cases showed cure or definite
mprovement at the end of treatment. This proves that therapeutic
anfimony is not capable of increasing the damage of an already da-
‘maged liver cell.

|

(This work is under publication).
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SecTioN 2.—Experimental Pathology and Medicine Section

Investigations carried out in this Section are mainly performed
on the in-patients who are chosen and admitted for this purpose.

Experimental studies, connected with these clinical problems
or independent, are as well carried out on experimental animals.

A —CLINICAL INVESTIGATIONS.

IL.—>Studies on Anaemias in Eqypt

(1) Helminthic Anaemia.

As a result of extensive ha@matological investigations of a large
number of cases of Helminthiasis with Ansmia together with gastric
function studies, etc., 1t was possible to :—

(1) Separate Helminthic Anmmia as a definite entity.

(ii) Formulate its hamatological picture as being constantly
markedly hypochromie, micro or normoeytic, non-he&molytie,
hypoplastic type of Anwmia with eosinophilia.

(iii) Prove the réle of each parasite in its production.

(iv) Show theimportance of thorough and complete invastigﬁit-iunﬁ
for correct diagnosis.

As to the various mechanisms of its production, experimental work
is going on to complete these studies.

More detailed account of this work can be seen in the Clinical
Report and in a separate publication.

(2) Rarity of Pernicious Anwmia in Egyplians. =

Continuous search for cases of Addison’s Anmmia has failed
to detect a single case in the whole series of Ansemias studied.
The possibility of modification in the usual picture by complicating
endemic diseases has been taken into consideration. In spite of this,
using the diameter index, corpuscular volume and Price-Jones curves
in doubtful cases as well as the therapeutic test in about 100 cases of
achlorhydric Angemias, no case of macrocytic An®mia was detected.
Investigations into the various factors responsible for this extreme
rarity is going on.

The absence of constitutional achvlia has been demonstrated
by studying the gastric secretion after alcohol and histamine in 185
normal children free from parasites; not a single case of achylia
was found. (See clinical report),

|
<




(8) Edema in Anemia.

The mechanism of (Edema in cases of Anmmia was investigated in
22 cases in connection with the Biochemical Section. (See clinical

report).
The variation of factors responsible as well as the importance of
the nutritional element and hypoproteinemia are emphasised.

The practical value of this investigation lies in indicating proper
prognosis and treatment.

(4) Therapeutic Trials in Ancemia.

The effect of various therapeutic measures was followed by hemo-
globin, reticulocytes, and R.B.C. estimations. The following methods
were used:—

(i) Full hospital diet.
(ii) Treatment of parasites.

(iii) Liver: raw liver, extracts by injection (Campolon, Hepracton,

Inhepton).
(iv) Vitamines: Marmite, Vitaminol, Vigantol, Yeast, etc.

(v) Massive iron therapy: reduced iron, ferrous salts (Blauds),
Scaly preparations (fer. et amon. cit., fer. et quin. cit.), iron
peptonate, ferronovin.
Iron injections (B.P.) intramuscularly were also used.

(vi) Arsenic in the form of sodium cacodylate injections subcuta-
neously.

(vii) Copper in the form of copper sulphate solution, 1 per cent, by
mouth:

Results will be published later.

'=_ (5) Circulatory System in Anemias.

Clinical investigations on frequency, nature and mechanisi of heemic
- murmuis, variations in B.P., electrocardiogram and size of heart are
- under study. :

I1.—Studies on Malaria.

The following subjects have been investigated :—

(1) Hematological studies on various forms of Malaria.




(2) Biochemical studies done in some cases in connection with the
Biochemical Section. Variations in the icterus index and blood choles-
terol were especially investigated for their significance in the hamolytic
process.

(3) Studies on liver functions in various forms of Malaria. 3
(4) Studies on inoculation Malaria in nervous Syphilis.

(5) Investigations on the treatment of Malaria by Atebrin (see clini-
cal report).

]

In this work, the following points were studied:
(i) Effect of Atebrin on clinical rﬁanifos!atimm.
(ii) Effect of Atebrin on parasites,

(iii) Effect of Atebrin on blood picture. :
(iv) Effect of Atebrin on liver functions.

(v) Comparison of immediate effects with those of Plasmochin,
Plasmochin co. and guinine (this has been done in collabora-
tion with the staff of the Khanka Malaria Research Station).

(vi) After-examination of patients as to incidence of relapse.

111.—Action of Antimony on the Liver.

This work has been completed in collaboration with the Biochemical
Section. ]

71 patients with and without diseased livers were submitted to clini-
cal and functional studies before and after antimony treatment. Also
the glycogen content of liver of rats on standard diet was estimated after
antimony treatment and in controls. Results are under publication.

IV.—Carbon Tetrachloride Poisoning. i

The mechanism and factors responsible for the occurrence of poison-
ing from carbon tetrachloride are under experimental investigation in
collaboration with the Biochemical Section (see report of Biochemical
Section).

I~ RRE | T e




In addition, administration of the drug to patients with various
pathological lesions is undertaken in the hospital to define the true contra-
indication to its use and to help in the explanation of the various factors
responsible for the occurrence of poisoning. Detailed results will he

published later.

V.—Investigations on Jaundice.

50 cases of Jaundice were investigated clinically, biochemically,
bacteriologically and occasionally radiologically.

The following points were the subject of investigation:—
(1) Mechanism of the so-called catarrhal jaundice.

(2) Réle of helminthic infection: data are collected to show impor-
tance of helminthic infection in the causation of some cases.

(3) Leptospirosis has been looked for in every case by examination
of blood and urine by dark ground illumination and in suspicious cases
by inoculation of guinea-pigs: no spirochaetes could be demonstrated in
any case.

(4) Relation to previous courses of antimony and to Bilharziasis
were completed under No. IIL

VI.—Effect of Ketogenic Diet on Post-Bilharzial B. Coli Cystitis.
Investigations are continued, 14 more cases have been added this
year. Results will be published when sufficient data are available.

In addition, cases of clinical, experimental or of acaderaic interest
were studied, fully investigated and demonstrated.

B.—Tr1aL oF Drues.

Various new drugs, supplied by factories or asked for, were submit-
led to trials on animals and patients with various diseases. For effects
~ of these drugs see clinical report.



Drugs tried.

(1) Fouadin Calcium.—A econcentrated preparation of Fouadin in
combination with caleium was supplied by the Bayer Factory to replace
the usual Fouadin, using smaller doses.

(2) Vitaminol.—A preparation of vitamine B., is under trial in cases
of Pellagra with and without Anzmia.

(3) Ferronovin—A preparation of iron with liver and copper for
trial in cases with various forms of An®mia.

(4) Helminal.—A vegetable extract recommended as an anthelmin-
tic for Ascariasis—has been tried in various helminthic infections.

(5) Dyscural—Ampoules of emetine and papaverine and tablets of
Yatrene and paraverine—are under trial in cases of Amwmbic Dysentery
(in connection with the Helminthology and Protozoology Section).

(6) Hepracton and Inhepton.—Concentrated extracts of liver with
and without arsenic respectively for intramuseular injections, are under
trial in various forms of Anmmia, in Pellagra and in Cirrhosis with
Ascites and (Edema.

(7) Atebrin.—Tablets and ampoules—has been tried in Malaria,
Dysentery and is under trial in Filariasis.

C.—EXPERIMENTAL INVESTIGATIONS.
I.—Hematological.

(1) Value of Halometer in separating macrocytic Anemias.—Was
tested by comparing its readings with those obtained by more accurate
methods for determining red cell diameter and volume (volume index and
Price-Jones curves) in 20 cases of Anzmia with border line values of red
cell diameter. Results showed extent of error by the Halometer to be
20 per cent. This diminishes extremely its value in this respect, espe-
cially in this country where it is essential to confirm the diagnosis before
reporting any case of macrocytic An®mia. As a result of this, we have
discarded the use of the Halometer in spite of its easiness in our series of
investigations.

|
1
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(2) Reticulocytic Count.

Owing to the difhiculty of counting the reticulocytes in the drop cover
glass method and the deleterious effects on the R.B.Cs. of the wet chamber
and after-staining in the dye smear method of Schilling, various investi-
gations have been undertaken with many solutions of various concen-
trations until a solution of hrilliant cresyl blue in sodium citrate was
obtained which has no deleterious effect on the size or shape of the R.B.Cs.
The citrate was used as an anticoagulant to assist the dye to act on living
cells for some time, It was preferred to the oxalate as the latter showed

instability.

Method.—Solution used is B.C.B. 0-3 per cent in sodium citrate solu-
tion 2-5 per cent.

Two drops of this solution are mixed with one drop of blood from
patient’s finger on the end of a fat-free slide and left for 5 minutes, then
stretched into a very thin smear. Examination by the oil emersion shows
the unstained mature red cells and the reticulocytes with a blue net work
inside them. The advantages of this method are:—

(i) Solution used does not affect shape or size of red cell.
(i1) Easiness and quickness of method.

iii) Constancy of results in patients and experimental animals has
| y | p
proved the exactness of the method.

It is recommended to prepare fresh solution every month.

This method has been adopted in our hwmatological studies in
patients and experimental animals and has proved to be the easiest and
most satisfactory in our hands for over a year.

(3) Effect of repeated hemorrhages on Reticulocytes.

For this purpose, the average reticulocytic count of 15 rats, put on
a standard diet, was determined to be 8 to 10 per cent. Then they were
bled daily (1 to 2 drops of blood squeezed from tail) and reticulocytic
curve followed. A rise up to 25 per cent was reached within the second
week, sustained for a period of about a week and then gradual decline
slowly occurred. By the third month, reticulocytic count was below their
normal, and at end of the 4th month, it was about 2 per cent in the
majority; two rats showed absence of reticulocytes suggesting aplasia and
died about the 4th month.

The significance of this experiment shows that small repeated
hamorrhages may lead, after an initial stimulation, to gradual hypoplasia
of bone marrow which may reach even to a stage of aplasia.
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This experiment has an important bearing in our studies on the
mechanisms of Ancylostoma-Angemia; for, although low reticuloeytic
value suggests in this Anemia diminished activity on the part of the bone
marrow, it could not differentiate between a toxic or post hemorrhagic
depression.

(4)Effect of various local food stuffs on the nutritional Anemia of Rats.

The tendency to consider the nutritional factor of importance in the
causation of Anmmias in Egypt suggested the investigation of the avail-
ability of iron in the various articles of diet given to our hospital patients
for hemoglobin metabolism.  This is carried out by observing the cura-
tive effect of various food stuffs concerned, on the nutritional Anzmia
of rats produced by pure milk diet. Details will be published later.

(7) Aection of Arsenic on Blood Regeneration. s

Observations on patients under arsenical treatment for An@mia sug-

gested necessity of studying the effect of arsenic on bone marrow activity.

This is done on rats kept on a standard diet; hematological studies in-
cluding H.B., R.B.C. and reticulocytic estimations are done before, during
and for a long period after arsenic administration. Results will be
published later.

Il.—Experimental Ankylostomiasis in Dogs.

Dogs infected with Aneylostoma caninum are submitted to the follow-
ing investigations:—

(1) Effect of various grades of infection.

(2) Hamatological investigation to follow the stages of development
of Ancylostoma-Anzmia.

(3) Effect of diet on degree and rate of development of Aneylostoma-
Anzmia. This has been suggested from observations on patients where
similar degrees of Ancylostoma infection resulted in different grades of
Anemia.

1.—Effect of Experimental Bilharziasis on the Activation of
Bartonella Anemia in Rats.

This experiment is suggested as a preliminary study on the retic:io-
endothelial system in Egyptian Splenomegaly.




25 rats were infected with Schistosoma mansom cercariae as this is
the type affecting the liver and spleen. Blood of all rats was examined
at intervals for Bartonella muris and accompanying Anemia for a period
of 10 months. In no rat could Bartonella be found in the peripheral
blood. The rats were then splenectomised to determine those who were
Barionella carriers: these were found to be 11. P.M. examination of
all rats showed that only 16 of them acquired the Bilharzia infection;
out of these 8 were latent Bartonella carriers.

This experiment demonstrates that experimental Bilharziasis in rats
within this period, does not diminish the preventive power of the R.-E.
system on latent Bartonella infection, i.e. it does not disturb the function
of this system in this respect.

IV.—Hepatolienography with Thorotrast.

Before using this method in Egyptian Splenomegaly to see to what
extent it will be of help to show the nature of the splenic enlargement in
this disease, the following points were investigated:—

(1) Experimental effect of Thorotrast on the Reticulo-Endothelial System
of Diseased Rats.

It is essential to determine the effect of thorotrast on discased
livers and spleens where it is mainly indicated in human practice.

The following points were experimentally investigated:
(a) Effect on the phagocytic activity of cell.
(b) Effect on activating disease in rals :

(i) With latent Bartonella infection.

(ii) With Trypanosoma lewisi infection.

Detailed results of these experiments are under publication.

(2) Determination of method of administration and dosage necessary for
visualisation of the enlarged spleen in cases of endemic Splenome-

galy.
(See clinical report).

(3) After-effect of administration and effect on liver functions in cases of
endemic Splenomegaly.

(See clinical report).

(4) Effect on activation of latent Malaria in Human cases.
(See clinical report).




Section 3.—--Helminthology and Protozoology Section
I.—BiLHARZIA.

A.—Epidemiology.

(1) Bilharzia infection among the Dye-House Labourers. :

In March 1933, one of these labourers came to the Institute in.a very
debilitated condition. He was suffering from Bilharzia—intestinal and
urinary—and Pellagra. His condition was so bad that all resources of
treatment failed to bring him recovery and he died in April 1933.
Going into his history, it was found out that he used to go to Ghamra Canal
to wash the dyed stuffs. He used to go into the water from morning till
noon to do his duty, he explained in detail how he used to feel the
itching once he put his limbs into the water, and how he used to get ill
after going there. He described the fever and. the urticaria and later the
dysenteric and urinary symptoms. He also mentioned that he had never
been outside Cairo.

Immediately afterwards, we visited the place—a dead end canal
that used to be the main old Ismailia Canal at its origin from El Khalig E1
Masri before it was filled up. It had been frequented by trade and
passengers boats plying between Port Said, Ismailia, Suez and Cairo and
the towns in between. Labourers and poor tramps go there looking for
jobs or to have a wash or dip in its dirty water. Regularly, the canal is
visited by the labourers of the poor dye-houses who cannot afford to have
enough water to wash their dyed stuffs.

Snails were looked for by means of nettings, but this melhud did not
help much and traps of palm leaves had to be put deeper in the water to
guarantee a better catch. These traps were left for 5to 7 days, after
which period they gave a good variety of molluscs, mentioned in their
order of frequency: Vivipara unicolor, Melania tuberculata, Cleopatra
bulimoides, Bulinus dybowski and contortus, Lanistes bolteni and .
Planorbis boissyi. The latter was found only on two occasions.

Bulinus snails were subjected to examination, each one in a test tube
containing fresh tap water, to find out if they had any Bilharzia infection.
In June 1933, few Bulinus snails gave out Schistosoma h@matobium
cercariz.

The two Planorbis gave no cercariz.

The dye-houses were located and urine and fwces specimens were
collected from their personnel mcludmg the people that go out to the
canal.

o
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Males more| Positive | Males 1--!’miti.vu
Number of
: han ] goh, | under 12 ;
e s RERsine. I}r::rag fl::e‘if. years and i;i-_iit.l
Fem.
House No. 1 17 11 3 6 1
House No. 2 37 25 12 12 4
House No. 3 33 20 12 13 2
House No, 4 9 4 6 Lo —
House No. 5 15 15 7 —_ -
’ e SRR e A i | 80 40 31 7
Percentage ... ... ...| — — 509, —  |22-59%,
1

One had Schistosoma mansoni in his stools,

It will be seen from the above table that 50 per cent of the adult
males harbour Schistosoma hamatobium and most of these go out to the
infected place. Two adult females were positive and although they had
not been to this particular canal, yet they had been tc other endemic
areas. The rest of the positive cases were found among the children who
used to go out to the same canal with their elder. The case positive
for Schistosoma mansoni came from a highly endemic area.

(2) Bilharzia Infection among the Attendants of the Ckild Welfare
Centre, Bab el Shaaria.

In 1932, the Medical Officer of Bab el Shaaria Child Welfare
Centre, in Cairo, reported the incidence of 76 cases of Urinary Schisto-
somiasis among 181 women whose urine was examined in the Institute.
An enquiry was conducted to find out if there was a common source of
infection to the attendants of that Centre.
I Out of 213 women examined in 1933, 74 passed living or dead ova
" in their urine. 179 of these were either born or brought up in endemic
areas or had been for short visit to relatives in these places. The
remaining 34 had never been out of Cairo. Among these 6 had the
infection. It was found out that 4 lived near Ghamra Canal, one lived
~ in the suburbs of Cairo and one lived in one of the poor quarters of
Cairo. It was quite possible that they had their infections from using
unfiltered water brought to their houses from infected localities by water
carriers. :

(3) Ein el Seira.

A series of ponds lie to the West of Cairo near Mokattam Hills in an
artificial depression made in this locality by building contractors who

|



used to take their lime stone from there, The area of the main pond is
200 square metres and is secluded by a fence from the rest of the ponds.
It is used as a bathing pool and owing to the sulphurous quality of the
water, it 1s prescribed to the poor people suflering from skin diseases.
The composition of the water is as follows:—

Parta per million

Tatal saltade 2800 L 53400
Chlorides B RIRE Lo 1
Sulphates SR S g
Caleium s SR
Magnesium ... ... 1,980
Sulphides ... large amount
Nitrate and nitrites... traces

The locality was examined to see if the water was suitable for the
breeding of Bilharzia snails.  As it might be concluded from the amount
of salt in the water, these could not survive in the locality. The only
snail found in great numbers was * Paludina musansis,”

B.—Prevention
The Effect of Different Reagents on the Bilharzia Snails.

(1) Balanitis Egyptiaca berries.

In July 1933, Archibald reported the lethal value of the fruit, bark
and other parts of the tree Balanitis @gyptiaca on the bilharzial molluses,
miracidia, cercariae and the cercariae of animal trematodes. It was found
advisable to repeat these experiments and we had to look for the plant
in the Egyptian territory. In Cairo, only two trees have been found, one
in the Botanical garden of the High School of Agriculture, the other in
a private garden. We had been told by the Frontier Districts Adminis-
tration that this tree abounded in the Eastern Desert near (QJena.

Few berries were brought through courtesy of the High School of
Agriculture and the experiment was repeated as follows :—

The dry ripe berry weights 2:5 grms. of which the kernel weights 2
and the dry flesh 0:5 grms. The latter was put in 500 e.c. of water and
kept for 36 hours. Archibald states that the contents of one berry mixed
with 80 litres of water is lethal enough to Planorbis and Bulinus. Dilu-
tions of 1,/5000, 1,/25000, 1/10000 and 1/5000 were tried. Five snails
of Bulinus, Planorbig, Cleopatra and Melania were put in these dilutions.
The contents of each vessel were examined daily to determine the rate of
mortality among each kind. -
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i 24 h. 48 h. 72 h. 96 h. 120 h.
Dilution Kind of Snail
T B L. Ir L I L D L D
[ 5l — b| — 5| — bl — 8 2( Bulinus.
6. — Bl = 5l — 1 1 4| — | Melania.
Headn bl ) 8 — bl— 5| — 5| — 5| — | Cleopatra.
Bl — bl — b| — 5 5| — | Planorbis.
|
'5’ 5 — bl — Bl — 4 1 {| — | Planorhis.
1 1 2 o | 1 1 1| — | Bulinus
1/25000 ... ? T AR B O N PR R T e
bl — 3 2 8§ — 3 — 3| — | Cleopatra.
3 Bl — | — S| — | — | — | — | — Planorbis.
E 2 1 Bl = | =] == | — | = | Bulinus
LSS B e (et e S | B 1| a| .| Molania.
{ A e R R R SRS B E R 1| — | Cleopatra.
3 2 o TN o e B e T I Pl an orhis.
: 4 1 £ £ 1 i = 1| — | — | Bulinus.
i 3 B sl T | Melamia,
5 2 5 — 2 1 2| — 1 1{ Cleopatra.
Bl — 5| — 5 — Bl — 5| — | Planorbis.
bl — bl — Bl — bl — 5| — | Bulinus.
Control ... 3 FINEREE T i el BT gl =B 11 | L | Melania.
F bl — B — Bl — B — 5| — | Cleopatra.
_ 'r
L.=Living. D.=Dead.

{2] Disinfectant Fluid against the Bilharzia Snails (Prince Regent).

: In July 1933, we received a sample of Prince Regent to try its effect
“on the Bilharzia Snails in Egypt. It was reported from the Sudan that a
dilution of 1/100000 gave a snail mortality of 98 per cent, whereas a
dilution of 1/200000 made up with 5 per cent of commercial salt gave a
‘mortality of 100 per cent.

Different dilutions of the reagent were made up with and without
and were tried on Planorbis and Bulinus. The non-motile snails
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It would be seen that the minimum dilution to kill snails in 24 hours
iz 1,/1000 without salt and 1,/25000 with salt. Note also should be taken

that common salt alone in a dilution varying from 5 to 6 per thousand
will kill the snails.

1I.—T'rematode Infection among Snails.
g

Large numbers of snails from different localities were examined.
Unrecorded new species of cercariae were mel with and experimental
examination was carried out to determine the adults and final hosts,
The Schistosome cercaria mentioned last year was thoroughly investigated.
The adult of another echinostome cercaria from Planorbis boissyi was
determined and proved to be Nephrostomum ramosum Sonsino 1894, a
parasite of Ardeola ibis ibis, the common buff-backed heron. Details of
this research are under publication. Other unrecorded cercariz are still
under investigation.

The Life History of Heterophyes heterophyes.

The outstanding feature in this work was the discovery of the cerca-
ria of Heterophyes heterophyes. The adult trematode was first seen by
Bilharz 1851 in the intestine of a small boy who died in Qasr el Aini
Hospital. It was described in detail by Looss 1896 who also reported it
in dogs and cats. The search for its life history dates back to 1923 when
the cysts of the metacercarizz were met with in the muscles of 99 per
cent of the Mugil cephalus  Bouri ”” bought from the Cairo fish market to
which it was imported from the Lake Manzala. Snails from the fresh
water canals near this locality were examined and lophocercous cercarie
were met with and experimentally proved to be those of a trematode
belonging to the genus Monorchotrema.  Snails from the lake were then
collected. Pirenella conica was the most prevalent. 'They were found
to be infected with lophocercous cercarizz. These were kept with fish
(Gambusia affinis) which were brought up in the laboratory and free
from infection. Cysts were found in the muscles of these fish and it was
found that three weeks had to elapse before the metacercariz were mature
and ready for infection. Kittens and pups born and brought up in the
Laboratory in order to insure their freedom from any previous infection,
were fed on the infected fish. When they were sacrificed 7 days later,

adult Heterophyes heterophyes were found in their small intestine.
(Fig. 1).

Details of this work will be published soon.
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11I.—Field Work. ¢

(1) Cutaneous Leishmaniasis in Egypt (Oriental Sore).

* Oriental Sore ” is known to be endemic in the countries lying to
the East of Egypt. In Palestine it is known as * Jericho boil.” In
Syria, it is known as “* Aleppo Button.” In Mesopotamia, it is known
as * Baghdad Boil.” It has been reported from the Anglo-Egyptian
Sudan where also Kala Azar is known to exist near the Abyssinian
Frontiers. Cases were also recorded from Tripoli and the countries

lying to the West.

In Egypt, genuine cases of Oriental sore, in which Leishmania
tropica was demonstrated microscopically, were first recorded by Fergu-
son and Richards in 1910. These authors named the disease * Parasitic
Granuloma.” In 3 cases out of their series of 10 cases, the parasites
were found, the rest were diagnosed clinically. They also recorded a
case found to be microscopically positive by Dr. Bitter. These cases
were observed in Qasr el Aini Hospital in 2 years.

These authors stated that the disease was confined to males and that
they never oblained any history of similar cases in the same village fmm
which infection might have been acquired.

In 1923, Kligler reported two cases from Kantara on the Suez Canal.
In the same year, (Economou et Petzetakis recorded a case from Alexan-
dria and Panayotatou also reported two cases from Alexandria.

Occasional cases at long intervals present themselves at the Qasr el
Aini Hospital and are diagnosed clinically as Oriental sore and occa-
sionally the diagnosis is confirmed by finding the parasites.

During 1932, two cases were suspected by the Director to have
contracted the infection at Salhia near Kantara. Inyestigations resulted
in finding 3 doubtful cases amongst the children and large numbers of
Phlebotomus papatasii.

During 1933, a case was brought by a medical student to be diagnos-
ed microscopically. This patient reported that many members of her
family inhabiting a village to the North of Zagazig were suffering from
the same disease. This village and the neighbourhood were carefully
surveyed during September, October and November of 1933,

The whole inhabitants of 5 villages were examined individually for
active Oriental sore or healed ulceration. The diagnosis was confirmsd
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Fm uncontaminated ulcers by finding the Leishmania tropica ];amauv
under the microscope. The result af this survey was:

Ei._;== e S ——
. Total In- | Numbe Ap Heale
f. Name of village hahitantt‘n Enmumin;:'i B;&r:‘a Sl::-!ad
b
s
- Ezbet Ibrahim Bey Abdel Rnhman sl 284 234 45 45
'E Ezbet el Mosalami e e b 116 19 23
| Kafr L A 885 865 180 213
‘Bzbet el Zaafaran ... ... ... ... .. 95 95 13 36
Exbet ol Nagagra ... ... .. .. .. 76 74 5 24
EREREAT e S s el 1 208 1,384 232 341

P i e

All these villages belong to Markaz Hehia in Sharkia Province.
Several villages lying to the east and to the south of this area were visited
and as many of the inhabitants as available on the spot were inspected.
These villages extended to Markaz Fakous to the east and Markaz
Zagazig to the south. The result was as follows:

. Number of u
Name of villages g.:ﬁ:r:d Active sore gefﬁelﬁ rs:::u

Rebetel Gomdt ... ...' ... ... ... ... 27 3 6
L 17 1 1
 Ezbet Maher 18 — 4
- Menshat el Hﬂnn.atrerh 4 ) 2
IR e et i s i aes] o o100 i 1
T T e T 73 3 3
e e a2 2 o
EERE Al BRwREr . L L o n 60 3 3
ir el Mogalarmieh ... ... ... .. . T 1 1
SRR 0T L M T i 70 2 9
Bafr Monsa Omran. ... ... ... .o oo 66 2 10
T s N S 42 2 b

e AT e 35 10 3
.afr Ghorab ... ... 38 T 11
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It was evident that cases of Oriental sore were diagnosed sometimes
by local practitioners as syphilitic ulcerations. For this reason, the
Venereal Diseases Clinic in Zagazig was visited. The Medical Officer
in charge was aware of the presence of cases of Oriental sore and had
already diagnosed many cases. His diagnosis was based on the elinical
appearance. Amongst the 200 cases examined between August 14 and
September 27, 1933, there were 36 cases diagnosed as Oriental sore, these
cases came from 26 villages and 5 cases from Zagazig itself. The villages

were: il gl

Elwa. = Jarzamoun. Mit Abu Ali.

El Edwa. Toucher. Hehia.

El Nakhas. Doueda. Heriah.

El Asloogi. : Ezbet Abu Hashem.  Téhra el Ora.

Nazl el Hayan. Gazala, Kafr el Housr.

Bani Aamer. Kafr el Hokama. Kafr Awadalla.

El Shobek. Lalobeh. Kafr Mohsen.

Kafr Abdel Aziz. Kafr El Mosalmieh. Mosallamieh.

Khelwet Aby Hashem. El Sowa.

The Parasites.

Out of 20 cases examined on the first visit to the village, 11 showed
parasites, The Leishmania tropica parasite was later demonstrated
microscopically in 26 cases out of 50 cases examined. The parasites
were also cultivated successfully on N N N medium and the Leptomonad
forms were observed. Experimental inoculations of man and animals
were made and are still being followed.

Distribution of Cases in the Houses.

Multiple lesions in the same patient were generally observed.
Autoinoculation by seratching seems to be the cause. The distribution |
of the disease in the houses of the village offers no peculiarity; practically |
all the houses are infected to the same extent. No quarter of the village |
can be said to enjoy relative immunity.

Sandflies.

Sandflies were common during September and early October and
gradually became less frequent as the cold weather approached. The
majority of the sandflies were found to be Phlebotomus papatasii.
This species invades honses and was caught naturally fed. They
increase in number in the houses in the late hours of the night.




None of the large number of this species that were dissected contained
leptomonad forms. Even those that were fed on sores swarming
with parasites revealed no infection when dissected later.

Sl R

The other species of sand fly found was Phlebotomus squamipleuris.
This species appears about 6-7 p.m. and is attracted by artificial
light. None of the specimens caught contained blood. This species
has not been recorded from Egypt before.

Clinical Studies.

A detailed clinical study of the cases and the types of ulcer was
made and will be embodied in a publication that will appear soon.

Treatment.

Various methods of treatment were followed and the results are
being ﬂ.nalyscd 266 cases were treated with 14 different methods
and various drugs. The results will be published later.

' (2) The effect of Heterophyes heterophyes on Man.

In November 1933, a mission was sent from the Institute to
Mataria (Daqahliya) where the infection with this worm was rife
among the inhabitants,

: 70 cases of pure infection were found among 323 cases examined.

' Most of the cases were collected from among the school boys and
| fishermen. The symptoms were as follows :—

—
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Numbar Percentage

LT e e S T R 37 53
Diarrhoea ... ... 34 48
Pain on pressure S HES T e 18 26
Clniid AT T A R s R R 11 16

ausea and vomiting ey R 13-3

Pain on pressure round the umbilicus
'Ju_.- pochondriac pain... T
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Aedes aeqypti (Stegomyia faseiata)--from Cairo and its Suburbs.

1.

2.

ol

Manshiet el Bakri, 12 Borham Street: larvae sent on Sep-
tember 18, 1933.

Hilmiya (Zeitlin), 3 Safwat Pasha Street: larvae found in
a small tank in a house, sent on September 20, 1933.

Hilmiya (Zeitm) : larvae found in a small collection of water
in a house, sent on September 20, 1933.

Maadi, Street No. 10 : larvae found in a smali collection of
water, sent on October 31, 1933.

Maadi, Street No. 10 : larvae found in a small collection of
water in the house of Etreby Bey, sent on October 31, 1933.

. Cairo, 10 Hilmiya Street: larvae found in a water fountain

in the house of Sherif Ahmed Bey, sent on November 8,
1933.

Matariya : larvae found in a small canal at El Mesalla Street,
sent on November 12, 1933.

. Zamalik, Wilcox Street : larvae found in a small collection of

water in the house of Mohammed Bey Tewfik, sent on
November 19, 1933.

Helwan : larvae found in a small puddle of water in the English
School, sent on December 23, 1933.

The presence of 9 specimens of Aedes aegypti (the Yellow Fever
mosquito) collected from various parts of the city is a warning for the
close inspection of the movements of individuals arriving in Egypt
from countries in which Yellow Fever is endemic, specially those
arriving by Military Aeroplanes from West Africa.

The co-operation of the Health Inspectorate of Cairo City with
this Institute is highly desirable in order to make a thorough and
aystematic survey of the mosquito breeding places in the city of

Cairo,

II.—Organisation and supervision of the Khanka Malaria Research

Station.

The work carried out in the Station includes the following :—
(a) Field work.
(b) Work carried out inside the Station.



A.—Field Work.

The area supervised by the Khanka Malaria Research Station is
about 240 square kilometres. It extends from El Marg in the south
to El Minaiar in the north and from Gebel el Asfar in the east to

| Sendewa in the west.

The eastern part of the area abuts on the desert and is barren
and sandy. The slope of the land is from east to west. The cultivated
part of the area gets its irrigation water from the Ismailia Canal or
its tributaries. Most of the ponds of the area are due to the high

. water level of the Ismailia Canal. The chief villages in the area are :
El Marg, El Khossous, Sariakous, Kafr Hamza, Abou Zaabal, Sendewa
and Gebel el Asfar.

Gebel el Asfar deserves special mention as a source of a serious
outbreak of Malaria which occurred during 1923-1924. 300 cases of
Malaria were reported in May and June 1924 from the Khanka Lunatic
Asylum out of a population of 1,300. In consequence of this outbreak,
a Committee was appointed to deal with the matter. The recommen-
dations of the Committee were put into action with good results.

In March 1930, a Malaria Station was erected at Khanka and
in February 1933, the Station was attached to the Research Institute
and Endemic Diseases Hospital.

The area under the control of this Station was divided into four
sections. Four mosquito collectors (Mulahiz) were selected. HEvery
one of them was put in charge of one section and was asked to make a
weekly tour of his area and to submit a weekly and a monthly report

| to the Resident Medical Officer. They were trained to do the
- following :—
(1) To make sketch maps of the breeding places.

i (2) To collect larvae and mosquitoes and to differentiate between
Anophelines and Culicines. The identification of species was done
at the Station or in the Institute by the Entomologist.

(3) Breeding and mounting of mosquitoes.

(4) Taking thin and thick films and staining them.

(3) Distribution of quinine.

(6) Supervision of antimalaria measures undertaken in his area.

The following are the main types of breeding places found in
the area :—

(1) Permanent marshes and ponds and temporary outcrops of
seepage water.
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From sketch map I, the following may be noted :

(1) The Anophelines found in the area are: Anopheles pharoensis

and Anopheles multicolor. These two species are evenly
distributed over the area.

(2) Anopheles pharoensis was mainly collected from Rice fielde.
It was also found in drains, irrigation channels and burrow
pits where there was an abundant growth of weeds. It
was not found in foul water or disused wells.

(3) Anopheles multicolor was collected frequently from Marg
and El Birka. It was found in brown stagnant salty water,
where there wasnot a lot of vegetation (see photograph fig. 5).

(4) Aedes aegypti (the Yellow Fever mosquito) was found in a
small collection of water in the vicinity of El Khoussous,
The distribution of Culicines is as follows :—
: Culex laurenti.
i Culex perexiguus.
iy uslds ... Culex quasigelidus.
Culex pipiens.

Culex pipiens was mainly found in disused wells and sakias.
Aedes caspius was frequently found in foul water especially near the
drains of mosques. The latter is probably the commnionest larva in
the area.

Anti-mosquito measures.
(1) Filling of birkas.
(2) Cutting of weeds and vegetations.
(8) Larvicides.
(4) Breeding of Gambusia affinis.
(5) Scheme to drain and fill Birket el Hag.

(1) Filling of Birkas. _
In filling of birkas, the following plan was adopted :
(@) To determine whether the birka was temporary or permanent.
(b) The situation of a birka in relation to inhabited centres.
(¢) A detailed Anopheline survey throughout the year.

Most of the permanent and temporary ponds in the area under
“ the control of the Station are due to the high water level of the Ismailia
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("anal or its tributaries ; some however are due to burrow pits dug for
the sake of making mud bricks. The latter are usually found in
most villages and anti-malarial Law should be enforced to prevent
such occurrence (Photo 4).

In some of the large permanent ponds, small puddles of water
were found along the periphery. The pond itself was free from mos-
quito larvee whereas the puddles were teeming with Anopheline
larvee, In such cases the puddles were filled or connected with the
main pond.

An area of about 19,184 square metres was filled during 1933-
1934.

The following table gives the breeding places that have been filled
by the labour corps of the Station. The cost of filling was borne by
the owners:—

Town Kind of breed- x : Date of

or Village, ing place, LS Siod Lo filling.
8], T,
Marg ...|Small pond|South of El Marg| 240 | Hassan Ahmed...| 9-2-1933
Birka ...| ., ,» |South of El Birka | 312 | Ismail el Kadi...|11-2-1933
Bieka ...l s . i o 2 420 | Hassan Galal ...|20-2-1933
Birks b - o ‘s B 376 | Hassan ..|27-2-1932
|

The following are the Government Ponds which have been filled by
the Station: —

Town or Village, le:;::}?:ﬂp_ Hite. Area.
U (T " 8. m
Kafr Ebian. ...| 2 small ponds | South-east Ezbet el Habashi ... -
El Khanka ...| Small pond ...| New road between Khanka and
Abou Zaabal ... .. -
El Khanka Small pond ...| North-west of Khanka Mnrket 1,373
El Marg ... Small pond ...| North-east of Marg ... 13
El Marg ... Small pond ...| Dahr el Turba ... ... 288
El Khousous ...| Small pond ...| South of burial ground 105
El Khousous ...| Small pond ...| South of burial ground .. 600
El Birka  ...| Small pond ...| North-west of the village... 48
El Birka .| 20 smﬂllpc-u{]s North-west of the village... —_
El Birka .| 2 large birkas | Near the village... 1,525
El Birka Several small
birkas... ...| North of the village ... ... . 4,200
Sariakous Several ponds | North-west and south-west of
! the village ... 2,751
Arab el Ayaida | Small pond ...| Ezbet el Ayaida... 20
e —— sEm— : B e T

it



FiG. 1. —Temporary Pond in the Birkah Villaze, The earth was dug out
to make mud bricks.

i

F1G. 5—Typical breading place of Anopheles multicolor in the Dirkah village.
Note the salty natore of the sarrounding land






The following table shows the Birkas that have been filled by the
owners at the request of the Station: —

- —

Town or Village b‘“ﬁl':i ;t[unﬂ Hite Area Owner
8(].m,
El Menaiar ...| Pond .| East of the town 2,100 | Mahmoud Has-
Sall.
El Alag ... ...| Tomporary
small pond | North-west of the
village .. . — |Abdel Meguid
El Alag ... ...| Temporary Shukshuk.
small pond | South-east of the
: village ... ... ..| — [Sayed Gad.
El Khanka ...| Pond .| Bouth-west of the
town e e 2,100 —
El Marg ... ...| Temporary
Pond .| Near town 140 | Bayoumi Nassar
El Marg ... ...| Temporary
pond ... ...| South of town... 200 | Thrahim el Baha
El Khousous ...| Temporary
pond ... ... S.W. Ezbet Dr. Abdel
Salam el Avadi ... 25 | Dr. Abdel 8. el
Ayadi.
Kafr el Shorafa| Temporary
pond: ... North of the village 25 | Madbouli Al
' Younis.
El Birka .| Temporary
5 pond-... ...| In the village... ... 1,130|El Sayed Taha.
1 «s +»:| Temporar
-y ;ﬁl-crlt]'ul:lF .| Bouth-east of the
village ... 125 | Abdel Kadir.
Abdel Hafiz.
El Alag ... ...| Temporary
pond ... ...| South West of Ezbet ‘
el Princissa ... .| 560 |H.E. Princess
Nimat.

(2) Removal of Weeds, Shrubs and Grasses.

A study of the weeds and grasses is of some importance in anti-
malarial work and wherever possible, it is better to uproot the weed
than to cut it as cutting may encourage its spread.

The following weeds have been found in the area of the Khanka

Malaria Research Station :—
(@) Potamogeton crispus.
(b) Potamogeton pectinatus L.

()
(oAl ds)
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~ These two weeds are common in the ponds of Abu Zaabal, and
being shallow rooted, it is better to uproot them whenever it is possible
as they quickly germinate and grow after cutting.

(¢) Polygonum senegalense—>Meissn commonly Jnown as (38015)
This was found along some parts of Ismailia (‘anal.
plant with a strong rootstock and is difficult to uproot.

It is a robust

(d) Cyperus alopecuroides—Rotth. (). This was found along

gsome part of Gebel el Asfar drain.

It invades the water ways.

The

stems of this weed are used for making mats, and Anopheles pharoensis
are often found in the water in which 1t grows.
In addition to the above, there are several other plants which
will be identified later.
In some cases, the weeds were used to fill some of the puddles
surrounding big ponds.
The following table shows the places, the weeds of which have
been cleared by the labour corps of the Station:—

Town or Village g Site Py Owner
breeding place 8q. m.
El Minaiar ...| 2 ponds... ...N.W. Ezbet Mershak. | 6,300 Mishel Mirshak.
Sariakous .| Pond ..|S. of burial gmund of
village ~— |Government.
Sariakous ..| Pond ...|N. of hunal gmund 597 Government.
Sariakous .| Pond ...|E. of burial ground .. 570|Government.
Sariakous .| Pond |Awad Gindi ... ...| 1,200/Government.
Abu Zaabal ...| Burrow pit ...|Railway burrow plt '
E. of Ismailia ...| 1,400{Government.
Abu Zaabal ...| Pond ..|E. of Ismailia uppasute
Prison .|42,000 —
Abu Zaabal ...| Temporary
pond ... ...Known as El Bhin
PO e — |El Shin.
Abu Zaabal ...| Small pond ...|8. of Delta Raﬂway
line ... — |Government.
Abu Zaabal ...| Small pond ...|E. of Erablgﬂ mill . 476|Government.
Abu Zaabal ...| Small pond ...|E. of Ismailia oppu-
site Prison ... — —-
Kafr Ebian ...| Pond ..|Known as El Nakbi
ond: 900|Government.
El Khanka ...| Drain ..|Gebel el Asfar main : :
drain ... —  |Government.
El Ehanka ...| Drain Suha.td.larf draulta t-he
main drain ... ... — |Government.




i:n —_— = . e — e e}
i Town ar Village bm%ﬂ“’i ;im Bite ‘i;;e::.:i Owner
!
El Minaiar 2 ponds. .| N.W. Ezbet Mershak. | 6,300|Michel Mershak.
' Sariakous Pond .| 8. of burial ground ..., — |Government.
Sariakous Pond .| N. of burial ground ...| 597|Government.
‘Bariakous Pond ..| . of burial ground ...| 570|Government.
‘Sariakous Pond .| Awad Gindi ground ...| 1,200 Government.
‘Abu Zaabal ...| Burrow pit ...| Railway burrow pit
: E. of Tsmailia 1,400|Government.
Abu Zaabal ...| Pond .| E. of Ismailia ite
Prison ﬂppﬂﬂ ...|42,000 -
‘Abu Zaabal ...| Temporary
' pond'... ...| Known asel Shiripond] — |El Shiri.
Abu Zaabal ...| Small pond ...| S. of Delta lenu:,r
. : 51T R —  |Government.
‘Abu Zaabal ...| Small pond ...| N. of Erahlgu mjll 476|Government.
‘Abu Zaabal ...| Small pond ...| E. of Ismailiaopposite
Prison - =
Ea.fr Ehmn ...| Pond .| Known as el Nakhz
PO av 900|Government.
ml Khanka ...| Drain .| Gebel el Asfar Mam
10,1 A —  |Government.
%ﬂl Khanka ...| Drain .| Subsidiary drain t{}ﬂlﬂ
main drain il - -
El Ehaq.'-h:a. ...| Pond .| NW. of town .. 1,925 |Government.
il Marg ... ...| 14 Temporary _
| | ponds... ..|Near Marg .| 4,300Government.
il Khosos ...| Pond ...| W. of town ...| 8,400|El Shiri.
il Khosos ...| Pond ...| N. of burial ground..., — |Government.
il Khosos ...| Pond ...| W. of town coo| T,400/El Shiri,
il Khosos ...| Pond .| Between burial gmund
_ - "and Ezbet Tannous| 2,800|Government.
1 Khosos ...| Pond ...| N. of town .| 4,200/Hassan Kasim.
| Khosos  ...| Pond ...| 8. of town .. 2,800 @ —
.| Pond ... ...| N.W. of burial grmmd 14,400 |Government.
81 Temporary
ponds... ...|N. of village ..|24, 500|Government.
1 .| N. of village .., 1,770|Government.




The following table gives the irrigation channels and drains which

have been cleared of their weeds by their owners at the request

of the Malaria Station:— i
I =i
Town or Village hrete}icilnngdp:;:mu' Bite Owner ]
Kafr Hamza ...| Misga .. .| W. to Ezbet Bayuumz Ahq, s
Shanab ... .| Bayoumi Abu
Shanab. :
El Minieh ...| Misqa ... ...] NNW. of village... .| Abbas ] Azhari.
El Minieh .| Misga ...| N. of village | Hussein Abbadi.
El Minieh .| Misqa ...| N. of village .| Sheikh Mohamed
el Zﬂj"ﬂ'ﬂ 3
El Minich .| Misqa ... ...| N. of village ... Amin Omar, ]
Sariakous  ...| 2 Mla:qas ..o| 8. of village ... HusmmB&c'IJ:r
Sariakous  ...| 2 Misqas ...| 5.E. of :':.grmultura] Bank
DapoE:. i Osman el Klwli.
Sariakous 2 Misqas | 8. of Ezbet Badawi el Mansi| Zaki Abdel Rahmn
Seriakous 2 Misqas 8.W. of Ezbet Mohamed
Balah Foh. . . .| Mohammed Saleh.
Sariakous 2 Misqas S. of Ezbet el Yamani .. Hussein el Kabbas
Abu Eaﬂhnl ...| Several drains | Ezbet el Rami ..| Sorsok.
Abu Zaabal ...| Beveral drains | Near Om Nafaa .. Rizk Ibrahim.
Kafr Ebian ...| Misqa | W. of Ezbet Hakim Abu
Dunia ... Hakim Abu Dunia
El Khanka ...| Misqa | 8.W. Ezbet Fikri Ahu Eiha.‘
anab ... .. Fikri Abu Shanab
El Khanka ...| Misqa ..| N.W. Ezbet Fikri Abu Sha-
nab o LA N L ¥ ::
El Khanka ...| Misqa ...| N. Ezbet Fouadah ... ...| Fouadah.
El Khosos ...| Pond ...| 8. Ezbet Amin Loutfi  ...| Greiss Nakhla.
El Khosos ...| Misqa ...| 8.W. Ezbet el Omdah ...| Mohammed Said.
El Khosos ...| Misqa ...| K. Ezbet Naguib ..| Mohamed Ismail.
El Khosos ...| Misqa ...| Ezbet el Nasieh . Rifai el Ellm
El Khosos ...| Misqa .| W. Ezbet Mahmoud Mah-
fouz i ...| Dr. Ayadi.
El Khosos Pond ... ...|S.W. Ezbet Tannous Gorgi Tannous
Kafr el Shumfa 16 drains .| W. of Ezbet Ades ... Ades,
Kafr el SBhorafa - N.W. Ezbet Ades Ades,
(3) Larvicides. 3
The larvicides used by the Khanka Malaria Research Station are :-
(@) Oiling. y:

(b) Paris Green.

Oiling is mainly used in controlling larvae in water tan]rs, disuset

wells and sakias and inspection chambers.




At present, some experiments are being carried out by including
copper sulphate in varying dilutions in the mixture to see its effect

in controlling snails and floating vegetation.

to remove all weeds beforehand.

In using Paris Green, oven-dust was used as a diluent.

has the
bellows.

In oiling, it is essential

This

great advantage of being light and does not block the blowing
This larvicide onlv affects the surface feeder, viz. ano-

pheline larvae and its use is restricted to the breeding places of ano-

pheline.

(4) Breeding of Gambusia affinis fish.

g:\

present, a scheme is being worked out whereby at least two

permanent breeding places for Gambusia are found in each of the four
sections of the area controlled by the Malaria Station.
This will enable each mulahiz to transport the fish from one
part to the other easily.
It may be pointed out that before u1tmducmg Gambusia in any
pond, it is necessary to fish out all eelsand other big fishes beforehand.
A big breeding pond, about 16 square metres, has been made at
the entrance of Gebel el Asfar Farm.

The following table shows the ponds in which Gambusia affinis
was introduced to check the breeding of Anopheline larvae :—

Town or Village medh‘fF? :L“ Site Owner
Abu Zaabal ...| Several ponds,| On the agricultural road
: between Kl Khanka and
Abu Zaabal ... . ..|Government.
| Abu Zaabal ...| Several ponds.| San Factory, N. to Abu
| Zaabal Prison ...|Ahmad Abdel Ke-
rim.
Abu Zaabal ...| Drain El Akrasha W. of Gebel el
Asfar Drain ... .|Mohammed Wanas
Abu Zaabal ...| Several ponds. On the side of Gebel el Asfar
Drain ... . MohammedWanas
‘Abu Zaabal ...| Several ponds.| Near D&cmm]la Eallway, -
North of Prison ... ...|Mousa Hassan.
Zaabal ...| Burrow pit ...| AlongRailway line between
' Khanka and Abu Zaabal|{Government.
bu Zaabal ...| Several ponds.| On the sides of Delta Rail-
way line N.E. of Ismailia
Canal ... .| DeltaRailwayLine
Zaabal ...| Ponds ... ite Abu Euhal Prlﬂﬂn (Government.
Abu Zaabal ...| Pond Opposite Rm]“sy Depot of
Abu E—uhal ..|Government.




Town or Village hmgﬁf; ;L“ Site Owner
Abu Zaabal ...| Pond Known as Birket Sadik...|Government.
Kafr Ebian ...| Birka ... Known as El Takbi... .../Government.
Kafr Ebian ...| Small pﬂnd Known as El Shiri ... .../Government.
Khanka ... .| Birka ... ...| Known as El Baimi, ﬁrnh
El Hidah ... .|Government.
Khanka ... ...| Drain Gehel el Asfar Fﬂ,rrn SW
of Canal... ... ... ...|Government.
Khanka ... ...| Birka N.W. el Khanka ...|Government.
Sariakous  ...| Birka Known as Awad el Gindi.|Awad el Gindi.
Sariakous  ...| Birka Known as Bir Abu Douma|Awad el Gindi.
Sariakous  ...| Birka Known as El Zeini... ...|Awad el Gindi.
Sariakous  ...| Birka South of town ... ...|Government.
Sariakous .| Birka East of town ... ...|Government.
Sariakous  ...| Birka ...| North of burial grmmds Government.
Sariakous  ...| Small p::-nd ...| East of burial grounds .../Government.
Sariakous  ...| Small pond ...| North of burial grounds ...|Government.
Sariakous .| Small pond ...| East of burial grounds ...|/Government.
Sariakous .| Small pond ...| North-Eastofburial ground Government.
Sariakous Small pond ...| West of burial grounds .../Government.
Sariakous 3 Small pﬂnds Ezbet Badawi el Mansi ...|Zaki Enabeh.
Kafr Hamza ...| Several ponds | On the road from Kafr
Hamza to Sariakous ... -
Alag... Small pond ...| Ezbet Abdel ‘Jeguld Shak-
shak... e ..|Abdel Meguid
Sh 3
Alag... ...| Drains ... Ezhet el Princess N, & S.|H.E. Princess
of road to Minieh Nimat.
Alag... .| Drains ... Ezbet el Princess 8 i o
Marg «..| Drain West of town ... B g i E a
» Marg ..] Drain ... ...| North of Marg ... S L = P
Marg ..| Small pﬂnd .| Zahr el Tourbah ..|Government.
Khosous ... ...| Birka ...| North of Khosous ... ...[Hassan Kagim.
Khosous ... ...| Birka West of Khosous ... ...|El Shiri
Khosous ... ...| Birka South of Ezbet Amin Loutfi|Greiss Nakhla,
Khosous ... ...| Birka North of burial grounds ...|Government.
Khosous ... ...| Birka South of burial gmunda... Government.
Khosous .. 3 p-::-nds ..| South of Khosous ...|Amin Lutfi.
Kafr el Shorafa| Several drains.| Ezbet Aedes ... ...|Ades and Sons.
El Birka .| Several ponds,| North of village ..|Saleh Enan Pasha
El Birka .| Several drains.| Ezbet Harhouri ../|Ades and Sons,

(5) Scheme to drain Birket el Hag in the village of Birkah.
Birket el Hag 1s a large swamp situated just north of the village

Birkah. The swamp is formed from seepage water from Tewflkia
Canal which runs to the south of the village. 200 metres to the

|




FiG. 2.—Berinning of Bilbeis Deain.  Note the Salty ol bogzy pature of the saoil,

Fig. 3.—Birket el Hag. A pecomnent pond north of che village. It iz a bresding
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North of the swamp is the begining of Bilbeis drain (see Map 2).
The swamp is a favourite breeding place for Anopheles multicolor,

s T

The following levels were taken by the District Engineer :—

Metrea
above sea level,

Present water level of Bilbeis drain ... ... ... ... ... 12:56

Calculated water level of Bilbeis drain ... ... ... ... 12:80
Surface water level of the swamp ... ... ... ... .. .. 12-98
Bottom level of the swamp: ... .. .. o o w0 . 1270

A scheme 18 under examination to lower the present water level
of Bilbeis drain by erecting a sucking pump bevond the Railway
erossing (see Map 2) which will lower the water level of Bilbeis drain
to 11 metres above sea level, and thus drain the swamp and boggy
area surrounding it and make it suitable for cultivation. If the pump
is erected near Abou Zaabal, it will be possible to drain also the pond
surrounding Abou Zaabal, but in this case, the costs will be increased.

B.—Work carried out Inside the Station
(1) Examination of -Malaria Patients.

The number of patients admitted for parasitic infections other
than Malaria is limited to 10, but in addition to these, blood films
were taken from all those who gave a history of Malaria. The object
of accepting 10 cases is to attract the anemic patients to the Station
and to make the Station popular by giving the specific treatment.
The scheme proved extremely successful. The cases attending
during the vear showed 300 per cent increase over those of the
last year.

The following Table I gives a comparison of cases examined for
Malaria in 1931, 1932 and 1933 :—

Number :
eﬁ;ﬁm lu;;:il::}i:w IPercentage Kemarks
for Malaria
1,332 150 11
1,684 91 B4
4,586 316 68
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GRAPH 1 . SHOWING THE MONTHLY DISTRIBUTION OF MALARIA
BENIGN, & MALIGNANT
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GRAPH: 2 SHOWING MONTHLY DISTRIBUTION OF MALARIA
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Table IIT gives the distribution of Malaria cases from outside:—

Number
Markaz Town s | Marknn
Patients
Quesna ... | Om Khnak 1 |
Ashmoun ... | Samadoun 1
Shebin  El
Kanater ... | Arab el Sawalha 8
Ezhet Moh. Sa- Mashtoul
bet (Kafr el
Shoubak) ... 1 | Belbeis
b FEzbet Hassan
Sabet ... ... 1
El Ghaafrah ... 4
El Attarah ... 4
Ezbet el Gha-
Kafr Sidwa ... i}
Tahanoub ... 1 |l Qalinb
Noub Taha ... 1
- Kafr Shebin ... 4
Kafr el Shoubak 1 || KomHamada
EKafr Taha ... 3 ||Giza ..
Ezbet Ali Sabet 2 || Zagazig
Shebin el Ka- Fayoum ...
natir ... 1 [|Cairo (Zai-
El Ahraz  ...| 1 [ toun)
El Kazainah ... 2 |l Ismailia
Arab Gohainah 1 || (Hedjaz)
Total

Town

MNumber
of

Malaria

Patiants

Arab el Nagdi
Arab el Gho-
Arab el Oleikat
El Beltieh

Mashtoul...

Inshas
El Zawamel ...
Ezbet Shawki
Belbais ...

Tell Anieh ...
Kafr Abrash ...

Nasha

El Sahafa ...
Aghourel Kubra
Shubra el Balad
Zawiet el Nagar
El Tirich. ...
Maadiel Khabiri
Zagazig ...

Tamieh ...

Tzhet Florine...
Ismailia ...

Number ...

—

el el el el el el el el el el el el e el (B ST e e

85

from Hedjaz.

It is evident from table [ that the number of patients examined for
Malaria in 1933 has been almost trebled in comparison to the number
examined in 1932; and that the actual increase of Malaria cases in 1933
is mainly due to the large number examined.

The increase in the percentage of Malaria cases in 1933 to 1932 can
be attributed to the following :—

(1) The number of cases who came from outside, i.e. 85 cases.

58 per cent of these were Malaria cases as proved by microscopical
- examination.

(2) The examination of contacts of all Malaria cases who came from

: the area supervised by the Station. In this way, 10 additional Malaria
cases were spotted out, who otherwise would not have come to the Station,



(3) Improved technique in the thick drop examination. 10 drops
of blood are examined instead of 4.

The Malaria distribution in the towns and villages of the area
supervised by the Station is shown in the sketch map No. 3 together
with the Anopheline survey of the area.

Table IV gives the Malaria incidence calculated as percentage
among the patients examined for Malaria from the main towns of the
area supervized and from outside:

e ————————

Number of
Town or Village ef:;im PE:::“:“ Pemntlﬂﬂ:
for Malaria
Ehanla=. ol aian ass 706 H6 i
Sariakous  .iv .er  wes 476 48 10-8
Kafr Hamza ... ... .. 264 & 20 10
Abou Zaabal 215 33 _15-3
EH -0 Tl s o S Sy 169 7 4-1
Kafr Abian ... ... ... 91 10 109 4
(11 Eh i AR A e e 6l 12 23-5
Khosoma .20 o ey 16 2 12=1
Marg: [ e s Sy 10 1 10
El Bickah o5 i e 8 2 25
Mindeh ol i R ] - —
Menmiar i A e 3 1 353
(Outside the area con-
trofled) i sa el 146 85 08

Discarding the places from which less than 50 patients were
examined, one may conclude the following :— J

(1) The Malaria incidence is highest at Sindwa, Abou Zaabal, Kafr
Ibian, Sariakous, Kafr Hamza and Khanka in the order mentioned.

(2) The Malaria ineidence from outside (i.e. the area not supervised
by the Station) is more than 5 times the average incidence of cases from
inside. This is due to the fact that most of the patients attending the
Station from outside were Malarious, otherwise they would not have taken
the trouble to travel a long distance to the station.

(3) From sketch map No. 3, no correlation could be made between
the Malaria incidence and the Anopheline survey.

N.B.—The incidence of Malaria infection in localities from which
less than 50 cases were examined is unreliable, owing to the snall
percentage of the inhabitants examined. : SNl VI

I S




" (2) Treatment of Malaria.

On the recommendation of the Research Institate, the following
experiment was carried out on Malaria patients at the Khanka Station.

Groups of Malaria cases were selecied.  Fach group was given one
kind of drug and the period of treatment was limited to 5 days. The
blood was examined every day to determine the rate of disappearance of
the parasites from the blood. The following drugs were used :(—

(@) Quinine bihydrochlorate (5 gr. tablets) : 2 grms. daily.

(£) Plasmochin compound: 6 centigrams plasmochin--0.75 ctgrm.

quinine daily.

(¢) Plasmochin simple : 3 centigrams daily.

(d) Atebrin tablets: 3 centigrams daily.

(e) Atebrin ampoules (Injections): 1 c.c. daily.

Table V shows the details of the experiment carried out:—

S = - - : = —
%_ § o E g 2 E E 3 P ; 2
o |<3| 35 [ 25 [ZE5|28 |25 puniaro s
E eE |Bz2g :E.E_ g2 3 | time of relapse
g8 3L | 22 [EEE|RE|glE
g | & SO e IR R )
S e s
Days | Days | Days | Days
Quinine 5 grains ...| 4 | B.T. 57 — — 5 —
Quinine 2 grains ...| 4 | B.T. 7 — — 6§ —
Plasmochine co. ...| 32 | B.T. b 1 4 2:2 |One relap.=39,
Plasmochine co. ...| 12 | M.T. 5 1 f 5§ —
Planmuchj:ne simple| 25 | B.T. b 1 H 28 |Ono relap.=4%,
Plasmochine simple| 4 | M.T. 8 6 9 75 —
Atebrin tablets 26 | B.T. 5 1 5 2.7 -
About 8 re-
lapses = 32 %
: 8 relapses =
. Atebrin ampoules...| 29 | M.T. | 5 1 6 | 3:2]17 o, (after
| (|2 months).
P s e

It will be seen from the above that :—

(a) Atebrin tablets and plasmochine co. are the best drugs as far
as the average time of the disappearance of the parasites is concerned.
Relapses are however commoner after the use of this drug.

: (b) Plasmochine simple is the least efficacious drug as far as the
- rate of the disappearance of the parasites is concerned.

. (¢) Further trials with quinine are still under investigation and
no conclusions could be drawn yet.

(8) Parasitic Diseases (other than Malaria).

. The number of patients admitted for parasitic infections in the
Station is limited to 10 per day. The methods of diagposis and
treatment are those of the Research Institute.







 Table VI

ﬁmihapm tage of infection of Parasitic Diseases cal-
~ culated on the of Number of the Infections which amount to 3,274 -—
B
¢
' : Number
Disease of ;!I:nhm Percentagn
| Bilharzia :—
Urinary Intestinal | .
T e 75 'I 1,217 a7-2

Ancylmtnma W AN 1,076 32-8

Ascaris ST 731 22-3

Other parasites 350 106

N.B.—The number of infections differs from the number of
patients as one patient may harbour more than one parasite.

Graph 3 shows the age and sex distribution of these parasitic
infections. ;

- Tasre VIII gives the Percentage and age Distribution (under and over
12 years) in both Sexes of these Parasitic Diseases :—

Pero & Percen Peroen
ﬂm st EeReeieg Sifetioy
o o Aol LS| e
. Females under 12 years—Total infections
l 89T .. 35°3 28+6 24-9 11-083
Females over 12 yearu—-—Tntal infections |
B0 25-0 31005 30-9 12-76
Males under 12 y&ars—-—Total infections
636 ... 42-99 | 27-8 18-42 | 10°T
Males over 12 yﬂam—Tut-a.l ‘infections
1,672 . : 39:05 | 34°8 1327 833

sions may be drawn :—

being 15 to 1.

From tables VII and VIII and graph 3, the following conclu-

i (@) The most prevalent parasitic infections in the area are
~ Bilharzia, Ancylostoma and Ascaris in the order mentioned.

(b) Urinary Bilharzia is commoner than the intestinal, the ratio
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GRAPH 3 SHOWING THE SEX AND AGE DISTRIBUTION
OF PARASITIC DISEASES IN THE AREA FOR, 1933
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II.—Treatment.

One drug only should he used throughout the course of treatment:

(1) Blood examination every other day to determine rate of dis-
appearance of parasites according to drug used.

i (2) After four successive negative results, a complete blood picture
(as shown in Sec. I, No. 4), is done.

If Anzmia is present, give an intensive course of iron for 4 weeks,
then make a complete blood picture.

Cases of Malaria and Other Parasites

(1) Treat Malaria following same steps as No. 1.

(2) Treat parasites—Ancylostoma or Ascaris, ele., first, and make
a complete blood picture at end of course.

(3) If anemia is present, give an intensive course of iron for 4
weeks, and then make a complete blood picture.

N.B.—In addition to their cards, a special record of the above find-
ings should be kept separately.

In making thick films, it was deemed advisable to take as much as
10 drops of blood so as to reduce the number of missed cases where the
parasiles are scanty.

It is hoped that this scheme will enable one to analyse systematically
the data obtained, viz. to determine primary and relapse cases, to find out
the best drug to be used and to estimale the anemia produced by the
malarial and other parasites.

Mosouito TECHNIQUE

The larve are brought to the Station or sent to the Research Institute
for identification. i

Some of the larve are mounted and the rest are bred out. in
mounting larve, two methods have been adopted :—

(1) The larve are killed in hot water (80° C.) and then mounted in
De Faure liquid medium. This is a quick method and the slides can
be stored for future reference.

(2) The larve are fixed in Carnoy solution, then passed through 80
per cent, 90 per cent and ahsolute alcohol. They are then cleared in
cedar oil and mounted in Canada balsam. This method gives excellent
results. The mounted specimen can be kept indefinitely and the internal

anatomy can be studied without dissection.

e
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BrEEDING OF MosQuiTOES

Moscon incubator for breeding mosquitoes has been found useful,
Earthenware jars are very suitable during the hot season. As a control,
the breeding of single larvae in test tubes was found extremely useful. |
This method enables one to determine exactly the duration of each larval |
instar and to experiment with the salinity and p.H. of the breeding media.

Mosguito DissEcTiON

Every Mulahiz was asked to collect adult mosquitoes from some
tents, houses and stables in his area. 2,000 Anopheles mosquitoes were
caught in this way, of these 350 were Anopheles multicolor and the rest

were Anopheles pharoensis.  The main places from which the mosquitoes
were collected are as follows :— :

(1) Police tent at Princess Nimat Railway Station.
(2) Workmen tent at Abou Zaabal.

(3) Surveying tent at Aleg.

(4) Old Taftish H.H. Princess Nimat.

(5) House of Madbouli Salim at Ezbet el Brincessa.
(6) Houses of Malaria patients attending the Station.

(7) Tents and laboratory of the Khanka Malaria Research Station.

From the records of capture, it seems that mosquitoes have a prefe-
rence for tents.

The alimentary canal and salivary glands were dissected out for
malarial parasites in 450 Anopheles pharoensis and 150" Anopheles
multicolor with negative results.

|
!
|

Some difficulties were found in collecting adult mosquitoes from
houses, viz. :— ;

(1) The habit of smoking in houses to dispel insects,

(2) Most of the houses are built from mud, a colour from which it
is difficult to distinguish mosquitoes. Mosquitoes used to take refuge
in the thatched roofs of the houses. :

(3) Lack of experience among collectors. i

A scheme is being worked out to improve the record of capture »f
adult mosquitoes. "







The splenic index of 167 children examined was 4:2 per cent
*“ It is apparent from these examinations that Malaria is not wide-spread
in Siwa, if we compare it with the conditions prevailing before the work
done by the Public Health Department to combat it.” (*)

(b) Malaria Survey at Gabaris.

As a result of a Malaria outbreak at Gabaris, 113 cases being neti-
fied in the week ending October 7, 1933, a mosquito survey of the area
was undertaken from the 26th to the 28th October 1933, and a prelimi-
nary report was submitted,

The mosquito survey of the area showed the presence of the follow-
ing larvae mainly in the rice helds (see map 4) :—

1. Anopheles pharoensis. [

2. Culex laurenti.

3. Culex pipiens. ;

4. Culex quasigelidus. '

5. Culex perexiguus.

6. Aedes caspius.

Of the 537 blood films examined, only 27 were positive for Malaria;
this being due to the fact that the inhabitants had a three weeks course of
quinine before the survey was done.

37 Anopheles pharoensis collected from the cottages were dissected
for the presence of Malaria parasites in the gut and salwary glands, and
all were negative.

As the only Anopheles present in the area was Anopheles pharoensis,
it is justifiable on epidemiological grounds to suspect it as a carrier ol
the disease. The increase of the Malaria incidence is probably due to
the increase of the anopheline factor due to the increased rice cultivation
in the area.

It is to be regretted that the survey was done when the Malaria o.!-
break was on the decline and the mosquitoes were on the decrease owing
to the drying of most rice fields; thus a golden opportunity to identify
the mosquito vector was lost.

(¢) Mosquito Survey of Rice Fields in Lower Egypt.

On June 22nd and October 3rd 1933, a mosquito survey of rice
fields was undertaken under the surpervision of the Director. Each
excursion lasted two days. |

(1) See report on the Mission of the Research Institute, P.H.D., and the Faculty of Medicine
Cairo, to Siwa Oasis in January 1933, for the study of parasitic infections, Malaria and Dlphthﬁﬂl.
by Dir. M. Khalil Bey, p. 6. i






Fie. 6.—small puddles teoming with A. multicolor in Hdku,

Fic, .—Small puddles along the periphery of a salty swanmp in Edko.
Fuvourite hrecdinge Ell:ld"\L" i .-"umplleil!ﬁ mlticolor.
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The object of the survey was to determine the following :—
1. The mosquito fauna of rice fields and its seasonal distribution.

2. The effect of the salinity and p.H. of the water in rice fields and
drains on the mosquito fauna.

Owing to the limited time at our disposal, it was deemed advisable
to carry out the mosquito survey only.

129 rice fields were examined, mainly those in the close vieinity of
towns and villages.

The larve present were as follows :—

1. Anopheles pharoensis found in 33 rice fields.

2. Anopheles multicolor found in a ditch near a rice field drain.
3. Culex laurenti found in 44 rice fields,

4. Culex quasigelidus found in 5 rice fields.

Culex tipuliformis found in 1 rice field.

o o

Aedes caspius found in 1 rice field.
7. Aedes detritus found in 1 rice field.

The commonest associate of Anopheles pharoensis is Culex laurent
(found together 23 times). The absence of Culex perexiguus from the
fields examined is remarkable as it is usually found in association with
Anopheles pharoensis.

Map 5 shows the route taken and mosquito survey on the first tour on
June 22, 1933. :

Map 6 shows the route taken on the second tour on October 3, 1933,

Anopheles multicolor was found near Edkou. It was breeding in
enormous numbers in small puddles of salty water on the edge of a big
pond opposite the lake (see phnlﬂgraphﬁ 6 and 7). The pond itsell was
comparatively free and it is advisable to fill or connect these puddles with
the main pond.

A detailed report will be submitted later.

(d) Malaria Survey in some Villages near Hehia.

A Malaria survey of Kafr Aguiba, Kafr Ghorab, Ezbet el Nagagra,
el Zarzamoun and Ezbet el Zaafaranah, was undertaken in September
1933. A detailed report will be submitted.

Of special interest is the Malaria survey of Ezbet el Nagagra in the
Taftish of Sobeih near Zarzamoun. Owing to the pressure of Malaria
work then, one day was devoted for this survey. :
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This Ezbeh was selected on account of its isolation from neighbour-
ing villages, the small number of its inhabitants and its situation in the
middle of the Rice Fields.

The Ezbeh (see sketch map No. 7) consists of 22 houses, of which
houses No. 5 and 17 were empty and house No. 16 was used as a mill.
Most of the houses consisted of two rooms with an entrance hall which
was used as animal shed. They were built of mud and were poorly
ventilated. The total number of inhabitants were 75 persons.

The mosquito survey was done in the morning and it included the
inspection of all breeding places at a radius of 3 kilometres, takmg th-B
Ezbeh as a centre.

The following mosquito larvee were found (see map 7) :—

1. Anopheles pharoensis. :
2. Culex laurenti.

3. Culex pipiens.

In the evening when all the inhabitants returned to the Ezbeh, thick
and thin blood films were taken. In addition, a splenic and oriental sore
survey were done. Four Anopheles pharoensis were caught—three from
the houses and one was found feeding on the arm of one of the surveyors.
The latter was allowed to complete its meal in the hope that if it was
infected, Malaria would have developed. After two days, the mosqui-
toes were dissected with negative results for Malarial parasites.

The blood examination showed the following :—

Persons examined for Malaria ... ... ... ... 75

Persons harbouring benign tertian parasites ... 15—20%
Persons harbouring malignant tertian parasites ... 16—21%
Total number having B.T. and M.T. Malarias ... 31 —41-3%

The house distribution of Malaria cases (see sketch map 7) 1s as
follows :— | ;

1. Houses Nos. 1, 6, 11, 12, 14, 18, 19 and 22 were fme fmm
Malaria.

2. Houses Nos. 4, 8, 10 and 15 had 4 to 5 Malaria cases. _
3. Houses Nos. 9 and 13 had 3 cases each. i
4. Houses Nos. 2, 3, 7, 20 and 21 had one or two cases each.

The house distribution of Malaria cases is probably best explained
on the basis of crowding and age susceptibility to the disease.
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Conclusion :—

From this survey, one may conclude (with some reserve owing
to the small number examined) the following :—

(1) The only Anopheline found is Anopheles pharoensis.

(2) The increase of Malaria incidence (41 per cent of population
are infected) is due to the increase of Anopheline factor, viz. Anopheles
pharoensis. This increase was brought about by the introduction
of Rice eultivation in 1933. The inhabitants themselves are aware
of the fact that mosquitoes and fever increased since the Rice culti-
vation was introduced.

(3) From a study of the age distribution of the disease (see table),
it is clear that the main brunt of the disease fell on children from 1 to
10 years of age. This is suggestive of fresh infection with Malaria
among children and is supported by a studyv of the splenic index
and history given. j

(4) The study of the house distribution of Malaria cases can be
hest explained on the basis of crowding and age susceptibility to the
disease. 3

As no data are available on the Malaria conditions in the Ezbeh
prior to Rice cultivation, one is tempted to conceive the course of
the Malaria epidemic in 1933 as follows :—

That Malaria was present in chronic form among the men prior
to Rice enltivation and that the recent epidemic which mainly affected
the children has been brought about by the increased Anopheline
factor.

At any rate, it is highly desirable in the future to undertake
Malaria surveys in small villages prior to and after Rice cultivation,
IV.—Research Problems under Investigalion
The following problems are still under investigation :—

(1) The mechanism of Eedysis (shedding of the skin) in some
dipterous larve,

(2) Biology and morphology of all the stages of Anopheles
pharoensis with notes on its egg laying power.
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(¢) Schistosoma Treatment :—

Fouadin was the drug used for the rontine treatment of Schis-
tosomiasis. The dose is given in proportion to the weight of the
patient.

Fouadin calcium was tried in a number of cases; the results
will be discussed later.

A number of cases received daily injections of Fouadin and the
results will be published later.

Microscopic examination of the excreta is made after the ninth
injection and, if necessary, more injections are given. Examination
1s repeated after every two additional injections.

Out of a total of 6,877 cases infected with Schistosomiasis, 1,583
did not receive any treatment at all, owing mainly to absenting them-
selves ; 2,000 cases did not complete the course of injections, This
18 practically about 29 per cent of the total number of cases.

The patients stop the treatment apparently for the slightest
reason arising in their private affairs, or when cessation of pain during
micturition oceurs, or when the passage of blood in the urine stops
during the course of treatment in the belief that they are cured.

The Immediate Results of Fouadin Treatment :

——

Hugf;:nni Percentags

Number of cases who completed the course of 9 -

injections ... v el A ves e ORRCRRR =T
Number of cases cmed P R [ R
Number cured after 9 injections ... ... ...| 2,094 | 6341
Number cured after 11 injections ... ... ... 508 | 15-23
Number cured after 13 injections ... ... ... 144 |  4-36
Number of cases who did not continue the ad- .

ditional injections ... 538 | 16-29
Number of cases still positive a.itpr 13 mlec-

o) TP S TR i 23 o

Re-examination of excreta one month after the end of treatment
was possible in 480 cases. The result was that 418 were cured and
62 were positive again, ¢.e. 87-08 per cent were cured.

Re-examination 3 months after the end of treatment was pOEBlblﬂ
in 89 cases. 74 were cured and 15 were pnmtwa again (either a
relapse or a new infection).

It was observed that Schistosomiasis of the urinary tract is more
susceptible to treatment than intestinal infection.













(h) Treatment with a mizture of Carbon tetrachloride and Oil of Cheno-
podium —

FEqual parts of Oil of Chenopodium and Carbon tetrachloride were
given as a mixture in cases of infection with Ancylostoma and Ascaris.
The dose given was 4-5 ¢.c. to an adult. After-treatment was the same
as described under Carbon tetrachloride. .

Out of 366 cases given the mixture, 178 (4863 per cent) were
found on re-examination to be free from both parasites, while 188
cases were cured from Ascaris but still passing Ancylostoma ova, i.e.
51-37 per cent. ;

(1) Treatment of Ascaris with Oil of Chenopodium :—

0il of Chenopodium in doses of 3 c.c. for an adult was given
for the freatment of Ascaris infection.

474 cases were treated ; all of them proved to be negative after
one treatment.

The drug is mixed with castor oil hefore being given to the
patient.

(1) Treatment of Asecaris with Ascaridol :—

Ascaridol was given in doses of 1-25 c.c. with castor oil to 69
cases with Ascaris infection. All of them were cured after one treat-
ment.

(k) Taenia saginata —

Among the 12,608 cases examined, 152 were found infected with
Taenia saginata. Out of these 109 cases could not he treated because
of lack of the fresh extract of Felix mas,

Out of the 43 cases treated with the available drug, 12 cases passed
the worm with the head. 25 cases did not present themselves after
the first dose of the drug. 6 cases were re-examined and found posi-
tive after the first treatment. |

Because of the difficulty of having a fresh extract always ready,
the Institute arranged to get the plant directly from Switzerland, where
it grows abundantly, and extract it locally.

.,




(1) Enterobius vermicularis :—

| This is rather a difficult parasite to treat owing to self-infection
- (autoinfection) and the lack of cleanliness among the patients.
Carbon tetrachloride was found efficacions in expelling a large number
of the worms. Tt is not certain if it can cure the cases.

267 cases were given Carbon tetrachloride. 178 cases proved to
be negative after the first dose. 89 cases were still positive.

Mercury ointment and highly eoncentrated saline enemas were
advised and proved to be of some henefit.

Among 12,608 cases examined, 267 cases were found infected
with Enterobius only. 717 cases were harbouring HEnterobius and
other parasites.

- (m) Hymenolepis nana :—
Various drugs were tried during this vear in the treatment of this
parasite.
181 cases were given extract of Felix mas, 55 of which did not
‘present themselves for re-examination after treatment.

Of the 126 cases which were re-examined, 72 cases proved to be
negative, i.e. 57-1 per cent, while 54 cases were positive. It is to be
noted here that the extract was not very fresh.

77 cases were given Carbon tetrachloride. 24 of them did
not present themselves for re-examination.

_ Of the 53 cases which were re-examined, 26 were negative, i.e.
about 50 per cent and 27 were still positive.

15 cases were given il of Chenopodinm, 6 of which did not present
themselves for re-examination.

~ Of the 9 cases which were examined, 8 cases were negative,
2.e. T7-7 per cent and one case was positive.

(n) Trichostrongylus —

40 cases were given extract of Felix mas, 4 of which did not present
themselves for re-examination.

" Of the 36 cases which were re-examined, 26 cases were negative,
4.e. 72:2 per cent, and 10 cases were positive.

280 cases were given Carbon tetrachloride. 200 cases did not
present themselves for re-examination.

Of the 80 cases which were re-examined, 45 cases were negative,
1.e. 56-2 per cent, while 35 cases were positive,

~ Various other drugs are still under trial and the results will be
- published later.
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2.—The Hospital !n-Patients.

CLiNicAL INVESTIGATIONS DURING 1933
Introduction.

Climeal investigations are mainly carried out on hospital in-patients
as they need prolonged study of the cases, clinical, laboratory and
instrumental examinations, as well as repeated observations and thera-
peutic studies. Such procedure could not be easily achieved on the
out-patients owing to interruption and even loss of many cases result-
ing from delay in attendance. Nevertheless, certain investigations of
statistical nature or drug trials are also carried out in the out-patient
department either independent or in connection with problems in-
vestigated in the in—patients at the same time,

The completeness of the hospital staff during this year has
shown its great advantages in obtaining more carefully controlled
data about the cases, notes and progressive observations as well as
more production of work both in the wards and in the out-patient
department.

A new card has been devised for the new patients ; and with the
availability of the staff, the data could be completed for every patient.
This thorough clinical, parasitological and sometimes hematological,
biochemical, serological and instrumental investigations of new patients
has enabled us to detect cases of problematic interest for further
. studies and to have more accurate analysis of cases.

Most accepted methods of investigation utilisable in diagnosis
are carried out when indicated. Attempts are being made to equip
the Institute and Hospital with every modern apparatus necessary
for these purposes. Shortage of certain apparatus was temporarily
‘overcome by communicating with other hospitals (mainly Kasr el
Aini Hospital) to achieve complete investigation so as not to lose
~cases of dmportance.

Cases are selected from the out-patient for admission or trans-
ferred from other hospitals or sent by doctors for investigation and
‘advice. Total number of admissions was 249. Their division into
disease groups will be seen in the subsequent discussion. The number
of beds available is 20. The average stay of a patient is one month.










i T

Now the haematological findings in helminthic anaemia will be
diseussed :(—

(a) Hemoglobin Reduction.

Marked hypochromia is a constant feature of these cases ; figures
of 15 to 20 per cent are common, while a case with heemoglobin as
low as 8 per cent has been found.

(B) Red Blood Corpuscles.

(i) Number—In contrast with the marked hypochromia, the
number of the R.B.C". is only moderately decreased so that the colour
index is always markedly below one; usually about 0-5. In no
cases in our series of helminthic ansmias, hyperchromia has ever
been demonstrated.

(i1) Size.—Microcytosis is common in severe chronic cases, while

(iii) Potkylocytosis is of frequent occurrence, and specially
marked in severe cases.

(iv) Reticulocytes.—Number is always below 1 per cent in the
chronic uncomplicated cases ; they rarely exceed 2 per cent in cases
of acute Ancvlostoma an@mia. Higher figures should arouse the
suspicion of a complicating factor (heemorrhage, malaria, syphilis
etc.).

Nucleated forms are extremely uncommon except in acute Ancy-
lostoma cases with heavy infection and short duration. They are
always of the normoblastic variety, no megaloblasts have ever been
met with in our series.

(¢) White Blood Corpuscles.

(i) Total Count showed a tendency to lencoeytosis (11,000-
12,000) in acute Ancylostoma angmia. A normal or slightly diminished
total count is the usual finding in chronic cases.

(ii) Differential Count.—FEosinophilia,neutropenia and occasionally
lymphocytosis are the usual finding in chronic cases.

The degree of eosinophilia depends more on the stage of the
disease and constitution of the patient than the degree of
infection. Its significance is manifold in these cases:— {

Of diagnostic value in the absence of other etiological factors.




Prognostic value : cases showing marked eosinophilia recover
quicker on treatment. Low eosinophilic count in a severe
case is taken as a bad prognostic sign. In our opinion this
is only true if other factors depressing the eosinophils tem-
porarily are exeluded.

Eosinophilic rise after treatment, as reticulocytic crises, 1s
indicative of a good response.
From the previous studies, the hematological picture common
to various helminthic ansmias can be formulated as follows :—
Markedly Hypochromic, Micro or Normoeytic, Non-Hamolytic,
Hypoplastic Angemia with Eosinophilia. ;

3.—Investigations on the Blood Chemistry.

The blood chemistry of pure Ancylostoma cases will be published
separately when sufficient data are available.

The following biochemical changes in the blood of cases of hel-
minthic anemias of various, single and mixed causation have been
found. (This work has been done in collaboration of the Biochemical

Section).

(a) Icterus Index.—-Constantly within rormal limits in both
acute and chronic cases. Anv increase suggests an additional factor
(hemolytic or hepatic). This is an indication of absence of hwemo-
lysis as a factor in the causation of these ansmias.

(b) Plasma Proteins.—Normal in some cases and diminished in
others especially in those associated with oedema. The reduction
affects mainly the albumen fraction.

(¢) Non-Protein Nitrogen.—No increase in blood urea, uric
acid or total non-protein nitrogen has been found in such cases even
those complicated by oedema.

|
k
|

(d) Blood-Cholestrol.—Was estimated by Meyer’s technique and
found to be constantly low (56 mgrms. found in one case). This
reduction bears a rough relationship to the degree of anemia. It is
also low in cases with oedema suggesting its non-nephrotic nature.

(e) Chlorides of whole blood (Vollard) have shown increase in
t of the cases. Plasma chlorides, estimated in few cases, showed
no deviation from normal values.

() Serum Caleium.—Was found to vary, sometimes normal
figures, sometimes lower figures were found.






- (ii) Intestinal Lesions existed more with intestinal Bilharziasis.
In these cases it is either a part of a generalised pathology
of the gastro-intestinal tract, 7.e. gastritis, enteritis and
colitis, or it may constitute one of the manifestations of a

- pellagrous state. We were not able to differentiate between
these two etiologically different lesions of the tongue.

——— ,.-T--l-r.. -

{&} Dysphagia : was found in two cases of intestinal Schistoso-
- miasis with achlorhydria. In one of them the combination of Plum-
3 mer-Vinsons syndrome was complete.

(e) Nails: Spoon shaped nails (concave) were met with in 14
eages, mostly ankvlostomiasis. 10 were achlorhydric and 4 were

hypochlohydric.

Convexity of nails up to marked clubbing has also been
encountered in some cases of Bl]lmrn&l Dysentery, especially with
hepatic involvement. |

(f) The Cardio-Vascular System.

- (i) Pulse-Rate—Tachycardia due to increased circulatory rate is
- the usual finding in these cases. Bradyecardia has been occasionally
- met with in Ancylostoma cases. Extrasystoles were met with in

 three cases.

(ii) Blood Pressure—There ig a tendency of the systolic pressure
. to be slightly higher than normal, while in severe chronic cases,
‘especially dehydrated Bilharzial Dysentery Anaemia, figures as low
‘as 90 have been found. The diastolic pressure is lower than normal
‘with the result that the pulse pressure is markedly increased, this
gives the pulse a collapsing character. As to the mechanism of the
low diastolic pressure in these cases, investigations are still going on.

: (iii) Cardiac Enlargement.—A certain degree of cardiac hyper-
trophy could be demonstrated in some cases. This is the result of
increased cardiac output dependent on the anaemia. Dilatation
follows from myocardosis (anaemic and possibly also toxic).

 No inerease in the right heart could be detected in uncomplicated
08 ses.

 (iv) Murmurs.—The kinds, character and distribution of the
al haemic murmurs are under analytical study.

A funetional diastolic murmur could be demonstrated in two
ses : one apical and one aortic. Organic causes were excluded by
ogical and electrocardiographic evidence, while their relation
> anagthia has been further confirmed by disappearance when
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(v) Cardiac Failure of the congestive type is extremely un-
common, being met with in one case during the whole study. In
such cases a moderate lung affection, which in itself is incapable of
straining the right heart in a normal patient, will precipitate such a
picture in a case of an®mia with secondary generalised myocardosis.
Evidence of left ventricular failure (gallop rhythm, basal lung con-
gestion, ete.) were not found in this series, possibly due to limited
efforts from the anemic state.

5.—Mechanism of Production.

The great part of this work is experimental (see report of Section
of Experimental Pathology and Medicine). Some clinical observations
and experiments on cases hearing on this point have been referred
to elsewhere (see Ankvlostomiasis and treatment of Helminthic
Anaemia). :

6.—Investigations on the Treatment of Helminthic Anaemia.

Various procedures have heen under trial for the treatment of
these anaemias during the last two years, The efficacy of the various
methods can be judged by the following :—

(a) General condition of patient, clinical improvement, increase
of weight, ete. .

(b) Haemoglobin estimation and reticuloeytic count every other
day, complete blood picture every week.

FEosinophilic curves were followed in some cases.

The methods used up to the present time with a short account
of the results obtained will be now summarised :—

(a) Treatment of Parasitic Infection.—Complete expulsion of
parasites did not result in any improvement in the anaemia of these
cases.

(b) Full Hospital Diet.—A well balanced diet with sufficient
proteins did not produce any effect in the way of improvement of the
anaemia in these cases, neither before nor after expulsion of worms.

(c) Laver Therapy :—-

(i) Raw Liver by Mouth.—Three hundred grams of raw liver
minced in soup daily for a period of 2--4 weeks did not produce any
increase in the haemoglobin of these cases even after the expulsion
of the parasites.



(i1) Injections of Concentrated Liver Extract in the form of Cam
polon (Bayer) and Hepracton (Merck) have been given intra-muos
cularly daily to 67 cases.

These injections were used :

As a therapeutic test to detect or prove the absence of masked
cases of pernicious an®emia (complicated with hyvpochromia
from helminthiasis) especially in the achlorhydric group.
In none of these cases a reticulocytic crisis oceurred, sugges-
ting their non-macrocytic nature.

As a therapeutic measure : no rise of h&moglobin, red blood
cells or reticulocytes followed the administration of 2 c.e.
daily intra-muscularly for fifteen davs.

Iron Therapy.—The recent demonstration of the effectiveness
of large doses of iron in hypochromic anmmias and the ahsence of
its previously claimed bad effects on the gastro-intestinal tract, have
encouraged us to use big doses of various iron preparations in the
treatment of helminthic ansemias in which a quick and prompt im-
provement in the blood picture is sometimes urgently needed.

The iron preparations used in the present series of investigations
are :—

Ferrous Iron.— Blauds pills, ferrous sulphate, ferrous lactate,
Sealy I'ron.—Ferri et ammonia citrate, Ferri et Quinine citrate.
Organic Iron.—Iron peptonate, Ferronovin (Promonta),

Comparison of the efficacy of these various preparations is made by
estimating the doses necessary to produce the maximum reticulocytic

response in the usual time.
The efficiency of the various iron preparations unsed is given in
the following :—

SHEERRE]. T W e e s JPour Pille T.D.S.
Ferrous sulphate and ferrous lactate ... 1 grm. T.D.8.

Her et Ammon cif.: . .. .. ... 2 grms. TD.S.

The therapeutic action of iron in helminthic anmmia depends
. on various factors ; these will be discussed in detail in the publication
~and will only be enumersted here :

(@) Cause of An®mia.—It is more effective in ancvlostoma
an@mia than in intestinal bilharzial ansmia.
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(1) Degree of Anaemia.—The response is greater with lower 5

initial haemoglobin values.

(¢it) Presence or absence of Parasites during ﬂ.dm.lmstratmn.
The first retards the latter increases the action.

(1) Form and dose of iron wused.

(v ) Presence or absence of Factors Interfering with the action
of iron:

Deficient absorption : presence of achlorhydra or enteritis
diminishes response to iron.

Haemorrhage.
Sepsis (in our cases pyelitis or ‘cystitis).

Hypothyroidism : in 7 cases showing enlarged thyroid, a
further rise of haemoglobin (10 per cent) could be produced
by the addition of thyroid extract after maximum iron
action.

Arteriosclerosis.
Iron Injections :—

12 cases were given daily the maximum pharmacopial dose of
Injectio Ferri (2 c.c.) intramuscularly.

6 were given 15 injections : haemoglobin rose 1-5 per cent
at end of treatment.

6 were given 20 injections : haemoglobin rose in 3 cases
2 cages to 5 per cent and 1 case to 10 per cent.

These results showed definitely that injections of iron in the
maximum dose are not capable of raising the haemoglobin in these
cases of helminthic anaemia more than 10 per cent within three weeks.

Larger doses are now under trial to estimate the maximum dose
and period necessary for treatment as compared with iron by mouth. |
But it can be seen that this method of treatment is not practical owing
to its inconvenience and being more expensive. Big doses are into- |
lerable and have no plaﬂe in the treatment of these anaemias unless ’3
iron could not be given by mouth. Small doses are practically il
useless.

The following methods of treatment are still under expenmant-ul
studies. Results will be published when sufficient data are ava.llahlan

(e) Arsenical preparations.

(f) Copper in the form of copper sulphate solution by moutﬁ_l:c;'
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has been met with in this study. Enlarged thyroids have been observed
in seven cases in this series. If a case of pure Ankylostomiasis shows
marked wasting, search should be made for another concomitant
condition, e.g. dysentery, diabetes, etc. Tuberculosis is very uncom-
mon with severe Ancylostoma anemia. Such rarity of association
is as well known with pernicious ansemia.

(3) The skin in these cases is characteristically pa]e vellow with
no greenish tint, thus differing from that of pernicious ansmia.
No subicteric scleral pigmentation peculiar to haemolytic states or
hepatic disease is seen in cases of pure Ancylostoma infection. The
colour of the skin was taken as evidence of liver trouble in a child of
four years who was put under treatment for hepatic affection for
four months during which period his an®mia progressed and by the
time he was detected to be suffering from Aneylostoma infection,
his heemoglobin was 18 per cent, his liver was four fingers below the
costal murgiu ; but in spite of this no jaundice, latent or active was
found. The icterus index was normal, no bile or urobilinogen was
found in the urine. He was treated fm Ancylostoma ansemia, his
hemoglobin reached 80 per cent and liver sh.mnk to normal size.

(4) Gastro-Duodenitis producing epigastric complaints is fre-
quent in Ankylostomiasis. The role of Ancylostoma infection in
its production has been demonstrated by A. Hassan and M. Salah.

Four cases of duodenal ulcer syndrome solely due to ankylosto-
miasis and cured after removal of worms have been previously de-
scribed. Hypochlorhydric and achlorhydric (responding to histamine)
gastritis has been met with as well in such cases. 8 cases of achylia
not responding to histamine have heen found in Ankylostomiasis.
Of these 5 cases were associated with pellagric manifestations while 3
cases were without any pellagrous signs. 1In this latter group hydro-
chloric acid appeared after treatment in 2 cases. (See Pellagra).

Diarrheea has been recorded in 17 cases in this series. 11 of
these showed achlorhydria (seven) and hypochlorhydria (four) and
they improved after HCl administration.

Occult blood in the stools is constant in these cases. In the |
same case it can be demonstrated every day. '

CharcotLeyden Crystals were found in some cases. Their rela.hon |
to the oceult blood and degree of eosinophilia is under mveatmgatmn.

1

(5) Fever occurred in eight cases. They were all severely anaemic
(20 per cent). Bacteriological and Serological investigations of the
blood, urine and faeces failed to find a cause. When the haemoglobin
improved under iron treatment the temperature subsided completely
suggesting its relation to the anaemic state rather than to Ancylostoma
infection.
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Similarity of such cases clinically to subacute bacterial endocar-
ditis has been referred to elsewhere.

I (6) Oedema 1n Ankylostomiasis (see oedema in  helminthie
. anaemia).
; (7) In the present series 2 cases of Ancvlostoma anaemia have
been found associated with signs and symptoms of subacute combined
of the spinal cord without any evidence of pellagra.

In one ease the blood picture was normocytic and the gastric secre-
tion was hypochlorhydric, the other was microcytic and achlorhy-
dric. The first case was treated with massive doses (9 grms.) of iron
ammon. citrate daily. The anaemia improved as well as the subjective
nervous symptoms, but all the nervous signs remained constant.

An etiological relationship between Ankvlostomiasis and these
nervous manifestations suggested by these two cases could not be
proved.

IT.—LaArvaL INVASION IN ANKYLOSTOMIASIS.

Ashford recently described the symptomatology of acute Ancy-
lostoma infestation. We had the chance of following a case from the
date of infection and to have complete data of another case.

Our findings will be published elsewhere, they will be only here
enumerated :—

(1) Itching at site of entrance.

(2) Fever : irregular intermittent, occurring in the first two weeks.

(8) Cough with sputum was complained of in hoth cases. Signs
of bronchitis and eosinophils in the sputum were demonstrated in
one case.

(4) Gastro-intestinal disturbances : Epigastralgia was a prominent
early symptom and occasionally vomiting.

Diarrheea ocenrred in both cases. oecult blood was demonstrated
in one case but no microscopic blood seen.

(5) Giddiness and a sense of general fatigue.

: (6) Haematological picture : Leucocytosis mainly eosinophilic
~ (in one case 70-5 per cent) was found in both cases.

, Anaemia with the picture described previously was found in
- both cases, in one case the haemoglobin was 15 per cent at the
- end of four months while in the other case it was 40 per cent
- after 7 months.









This is to be expected as our studies on the liver functions in
these cases showed that it is not at all or only slightly disturbed(mecha
nical liver lesion rather than marked cellular damage). Moreover
we believe that the inecrease of portal pressure tends to retard the
absorption of the drug from the intestines in these cases.

(¢) Pregnancy was considered a contraindication to C.T.C., but
in such cases with Ancylostoma anzmia it is more dangerous to leave
the patient without treatment. Preliminary experiments (injecting
C.T.C. in pregnant rabbits) have shown no special aborting effect
of the drug. In chosing such cases for our experiment we were careful
in excluding previous history of abortions as well as cases with syphi-
litic manifestations or positive Wassermann. 14 cases of pregnant
women from the second to the seventh month were given C.T.C.
No direct or delayed ill effects were observed.

3 cases reported themselves after delivery.

(d) Deficiency of Calcium Reserve in the Body is claimed te pre-
dispose to C.T.C. poisoning. 21 lactating women (lactation straining
on their body calcium) were chosen and C.T.C. administered. No
symptoms developed in this group. The blood caleium was estimated
in six of these cases and found to range from 8 to 9-5 (low normal or
shightly reduced). .

Hypocalcaemia has been demonstrated by us in some cases of
helminthic anaemia; 6 such cases with calcium values below 9 were
given C.T.C. and no apparent ill effects were observed in this group
too.

(¢) Ulcerations of the intestine have been claimed to help the
absorption of administered C.T.C.; 2 cases of typhoid fever were
brought to us having been given wrongly C.T.C. They were put
under observation for the development of any toxic symptoms with
negative results.

57 cases of Bilharzial dysentery were given C.T.C. with no ill |
effects. i

The object of these experiments is to analyse to what extent
pathological lesions in the patient were responsible for the occurrence
of poisoning by C.T.C.

V.—Di1rrFicuLTIiES IN THE TREATMENT OF ANKYLOSTOMIASIS

Under two conditions, jaundice and severe anaemia, the treat-
ment of associated Ankylostomiasis has been more or less difficult as
well as important. :

The question of treating such cases for Ankylostomiasis was
fundamental owing to its etiological role, the presence of jaundice
as well as severe anaemia with its secondary manifestations (fatty
liver, circulatory weakness, etc.) contra-indicate the use of C.T.C.



P B We have met with two cases of obstructive catarchal jaundice
“with duodenitis which resisted ordinary medical treatment until the
co-existing Ancylostoma infection was treated. Improvement of
the jaundice and relief of the catarrhal obstruction progressed rapidly,
~possibly owing to the subsidence of the duodenal irritation. Such
. cases suggest the importance of treating Ancvlostoma infection in
. cases of catarrhal jaundice to help the cure of the latter rather than
. to postpone it till the condition of the liver improves. For this pur-
- pose C.T.C. could not be used and an anthelmintic with no deleterious
effect on the liver is to be substituted. HexylraBorcinol can be given
a trial in such cases, but bigger and repeated dosage is needed. As-
caridol is another drug with no action on the liver and can be given
in these cases.
As to the treatment of Ankylostomiasis in very ansmic patients
with oedema, fatty livers, etc., we have definitely shown that large
- doses of iron could raise the hemoglobin up to 55 or 60 per cent
- in spite of the pregence of the worms, i.e. the an@mia can be treated
~ in the presence of its cause.

When the condition of the patient improves, C.T.C. ean be

~safely given.

The importance of this experiment has shown itself in saving
the lives of some moribund very an@mmic Ancylostoma cases where
it was impossible to venture administering C.T.C. The detailed
results of this experiment with hematological studies as well as its

- bearing on the mechanism of production of Ancylostoma anmmia
- will be published elsewhere.

(. —HEPATO-SPLENOMEGALY.

I.—Diaexosis.

To investigate such cases as regards their nature, elinical picture,
etc., it is essential to define what is meant by * Egyptian or Endemic
Hepato-Splenomegaly.”  Only few forms of Hepato-Splenomegaly
possess certain clinical diagnostic features. Most of these conditions
necessitate for their proper diagnosis thorough investigations to get
out eertain hematological, parasitological or serological peculiarities.

By following the criteria suggested in the previous report we were
able to separate cases with syphilitic, malarial, infective factors
as well as splenomegalic blood diseases. There remained a group
of Hepato-Splenomegaly-Anaemia- Leucopenia, in  which previous
investigations showed their non-syphilitic, non- -infective and non-
h®mopoetic nature and their negativity for malarial parasites.
‘Such an association is usually taken as diagnostic of Egyptian



Splenomegaly. We are not prepared to accept this view and no
case of this nature should be accepted as Egyptian Splenomegaly
before similar conditions are excluded. Other conditions which can
give rise to such a combination and therefore should be considered
in the diagnosis of any case of Splenomegaly with An®mia 5%
Leucopenia in Egypt are :— : .

(1) Chronic Malarial Hepato Splenomegaly without parasites in |
the peripheral bloed. Provocation by Adrenalin injections and ice |
bag to the spleen helped the appearance of parasites in the peripheral
blood only in a small percentage of such cases. A rise of temperature
of 1 to 2 degrees within two hours from the injection as well as the |
appearance of pigmented monocytes may be of help in diagnosing |
such cases. - ;.

(2) Visceral Leishmaniasis.—The report of cases of infantile Leigh- |
maniasis in Alexandria has stimulated us to look for such condition
especially in hepato-splenomegaly of children. 17 cases, fitting
clinically and heematologically with Kala-Azar, were punctured in the
Liver with negative results for Leishmania. e

It is difficult to separate cases of Kala-Azar from the so-called
Egyptian Splenomegaly on clinical and h#matological grounds only.
Even the adult form of Visceral Leishmaniasis can be encountered N
in Egypt in people infected in the Sudan. Also adult cases have been |
reported by some observers (Phillips and Petridis). Until the question |
of its existence or absence in Egypt is settled, Visceral Leishmaniasis
should be takeninto consideration in diagnosis of cases of Splenomegaly |
in Egypt. ' i

i

‘ 5 ;
(8) Splenomegalic form of Hodgkins Disease without apparent
glandular enlargement offers great difficulty in diagnosis. Leuco- |
penia, an@mia and eosinophilia are common with it. A case of |
this nature under the diagnosis of Egyptian Splenomegaly with pur- |
pura was found only in the post-mortem room to be Splenomegalic |
Hodgkins. : : A |

(4) Gauchers Disease (or Niemann-Picks).—May be associated
‘with an@emia and leucopenia thus simulating the endemic disease.
It is a rare condition and no case has been vet recorded from Egypt
but there is no reason why it should not be present. dad o

(5) Aleukaemic Leucosis (myelosis or Lymphadenosis).—May
show splenomegaly, anemia and leucopenia. The latter does not .
exclude a leuksemic state. Immature cells are to be looked for
such cases. In one of our cases of splenomegaly the presence
34 per cent basophile leucocytes gave us suspicion of the possib
of aleukeemic myelosis. The repeated absence of immature leucocytes
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d the reduction in the percentage of the basophil leucocytes to
‘normal after the improvement of the anemia, excluded this possibility.

~ (6) Splemic Vein thrombosis gives a picture indistinguishable
drom the so-called Egyptian Splenomegaly. The possibility could
not be excluded except during the operation although repeated
haematemesis in a case without signs of marked collateral circulation
- as well as tenderness of the enlarged spleen should raise suspicion of
- this possibility.
It can be seen that although the investigations done in these
cases are important to exclude the forms with demonstrable etiological
 factors, they are not sufficient to separate the so-called Egyptian
. Splenomegaly from such very similar conditions as mentioned above.
- Diagnosis has to be arrived at by more drastic measures such as
splenic puncture, bone-marrow puncture or even histology of the
- removed spleen.

These procedures suggested may appear as un-necessary to the
ordinary clinician, but for the proper diagnosis and investigation of
the nature of a disease yet unsolved they are of vital importance.
~ Following the lines of investigation suggested in the previous
report we were able to study and analyse 103 cases of Hepato-Spleno-
- megaly in our hospital, our observations will now be considered.

II.—RELATION TO INTESTINAL SCHISTOSOMIASIS.

The following table shows the relation of the so-called Egyptian
Splenomegaly cases to both urinary and intestinal schistosomiasis :—

Clinically Endemic Splenomegaly :103. Sch.m, Sch. h.

: A , \ alone 39 R

_ , : Urinary 23.
w:lt.hout. :I[.II,tEE.tllIlﬂl Bilh. 36 ... No Bilh. at all 13,

The Bilharzia cutaneous reaction was positive in 6 out of the
13 negative cases. The 7 cases in which the cutaneous reaction

as positive were :

2 Leukaemia.

1 Haemolytic Anaemia.
- 2 Syphilitic.

1 Amoebic Dysentery.
1 Endo-carditis lenta.
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The intimate association of Egyptian Splenomegaly with intes-
tinal Bilharzia concluded from previous Epidemiological Surveys
could not be proved in every case for the following reasons:—-

(a) Difficulty of demonstrating Bilharzia ova in the stools in some
cases owing to their small number and intermittence of their dis-
charge especially in the non-dysenteric cases. This could partially
be overcome by using the swab method of examination repeatedly
on consecutive days until a positive result is obtained. This has
certainly detected many positive cases ; and has only exceptionally
failed in very few ones (4) where ova could only be demonstrated
either by scraping through a sigmoidoscope or by swabbing after

irritating the colon by a cathartic (see previous report).
|

(b) Some cases present themselves after having one or more
tartar emetic courses for their Bilharzia (whether intestinal or urinary)
and show no ova in the stools as they are cured of their Bilharziasis.
In such cases some evidence of previous intestinal Bilharzia symp-
toms may be absent. Thickened sigmoid has been found in some
cases without evidence of intestinal Bilharzia. Sigmoidoscopic
evidence of Bilharzia lesions : papillomata ; submucous patches, ete.,
are usnally found as these are not affected by antimony treatment.
Their absence does not exclude high lesions unreachable by the
sigmoidscope.

The Bilharzia cutaneous reaction detected cured cases but positive
information from it alone is incomplete :—

It did not differentiate between old urinary and old intestinal
Bilharzia existing in the same case. Nevertheless, a negative B.C.R.
in a case of splenomegaly is a significant finding and should be taken
as a strong evidence against its endemic nature. Other causes should
be looked for. (See Table). During this year 7 cases were negative
for Bilharziasis by history, excreta examination, sigmoidoscopy and
B.C.R. Investigations of these cases for other possible causes showed
the following forms :— ®

2 cases Spleno-Medullary Leukemia.
1 case Hmmolytic Ansmia.

2 cases Syphilis.

1 case Amceebic Dysentery.

1 cage Endocarditis lenta.

This analysis shows the difficulty of obtaining evidence of intes-
tinal Bilharzia in some cases and the methods of looking for it which

should be done in every case. It also shows the great significance
of a negative B.C.R. in the diagnosis of hepato-splenomegalic diseases



country. Intestinal schistosomiasis may be due to 8. mansoni
. hematobium. Some of the cases of typical splenomegalies
e from Upper Egypt where 8. mansoni does not exist. It is the
stinal infection and not the species of schistosoma which is signi-
fcant.

I;! —CONDITION OF THE LIVEE.

- Ewidence of hver lmphmtmn could be demonstrated in every
case diagnosed as endemic splenomegaly in the previous series.
This anhcamnn is manifested by enlargement of the liver, hard
nsistency with sharp edge, irregularity and nodulation of the surface,
shrinkage of the liver leading to development of collateral circulation
(external or internal or both).

. From clinical observations one can safely state that liver impli-
cation 1s present in every case of enlarged spleen of the endemic type
] thﬂt this precedes the enlargement of the spleen as felt clinically.
inlargement of the liver is fairly common in both types of Bilharziasis
thnut enlargement of the spleen ; but enlargement of the spleen
without liver implication indicates the possibility of other etiological
Il: trﬂrs,.

B The enlarged liver in these cases is usually not tender. 1If tender-
ness of the liver is found, a complicating factor should be looked for.
(n seven cases in our series the liver was tender. In three of these
amebic infection was demonstrated; in two a cardiac element in
the hepatic enlargement was demonstrated, in one case toxic hepa-
titis with jaundice was complicating the picture, and in the remaining
case no explanation could be demonstrated although the possibility
of hepatic vein thrombosis ? (Chiari’s disease) was considered but
only on clinical grounds.

) Lew-Fuﬂﬁm — Detailed studies of the liver functions in various
'.:r gea of the disease are being made; these studies will be dis-
ed fully later.

'."i!-' —CLINICAL ASSOCIATIONS.

- Certain clinical associations have been observed in the analysis of
the present series ; the detailed consideration of these will be published
ter. They are only to be enumerated here.

{ﬁ] Relation to Dysenteric Symploms.—Out of 67 cases positive
 intestinal schistosomiasis, only 14 cases showed dysenteric mani-
ons. They showed the papillomatous form of intestinal lesion.
on-dysenteric gr{:-up showed either very few or no papillomata
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This shows that the endemic form oi splannmegaiy ated
more frequently with the non-dysenteric, non-papil r.u aitous forr
of intestinal aulustommmma ;

(b) Separated Recti are found in the great majority
cases whether the enlargement of the spleen is Euﬁmgnﬁﬁl’ T
intra-abdominal pressure or not. Widenmg of the coathlf g
is a constant feature of these cases, is possibly a Emrlmb t
in the production of this separation. Wasting is a pos
factor. .

(¢) Bxaggerated Abdominal Reflexes were demonstre
cases. All were children from seven to sixteen j
of them congenital syphilis was demonstrated but with lih it
of implication of the nervous system. ;X

(d) Enlarged Parotids have been met with in 11 cases
also be found in cases of liver cirrhosis without splenie el

() Clubbing of Fingers, Marked convexity of _t;h;ﬂ‘f,q;-
in about 25 per cent of cases, this a&vanced tu mark

dysentery without splenumagaiy
(f) Certain Endocrine Disturbances have been

the following conditions :—

Brissand’s Hypopituitrism ... .. .. 1
Diabets insipidus ... . vilik
Theaemesmnbedgmhadmfuuydm_
R .
V —ErrEcTs OF SPLENECTOMY. 08 i fit

¥ 'I‘ ""-L' rw

4 cases have been studied up to the pma&nt' fime
efiect on :— il

(1) Blood piﬁtute.
(2) Liver functions.
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~ More detailed studies are being carried out now on effects on ;—
~ (3) Blood chemistry.

(4) Course of the disease after splenectomy.

Details of this work will be published later.

-
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::?I.—Euram:.mnmum.

§ Hepatolienography by thorotrast has been utilised in three
cases of splenomegaly during this year. The following points will be

- commented upon :—

E (1) Attempts at estimating the total dose for visnalising the spleen
in these cases have shown that 25 c.c. are not sufficient for visualising
the spleen but the liver shadow could be made out with this dose.

With a dose of 40 c.c. the spleen begins to be wvisible. With

a dose of 75 c.c. a good shadow of the liver, but a fainter shadow
, ﬂlﬂ spleen can only be obtained. No structural changes could be
seen in the shadows by such doses. The shadow is of a diffuse nature.
ger doses are under trial to obtain more dense and differentiated

'ﬁr dows of enlarged spleen as was obtained in some forms of spleno-
5... galies in rats experimentally.

- (2) The method used in injecting the patients was based on the
sults of experimental work on animals. An interval of two or three,
y‘B between each injection is advisable to help the recovery of any
listurbance of the reticulo-endothelial system that may result.

_(3) Reactions following the injection : Flushing of the face with

riddiness, sense of heat, oppression of chest and Bradycardia. One or

2 of these were oceasionally observed in the group of cases experi-

ne ted upon. These were 6 cases, 3 were cases of Splenomegaly and 3

f malaria. Liver function tests (mainly galactose blood sugar

‘Fﬂ} showed no disturbing effect on the liver.

~ No increase of monocytes or aneemia as reported in experimental

:ifsu als was observed after the administration of the drug.

- (4) Three malarial patients from whom the parasites disappearred
Athout treatment were injected with the drug to see if its administra-
m in latent malaria with splenomegaly results in activation. 25c.c.
ted in a single dose did not activate the malaria infection in the
cases. Big sublethal doses resulted occasionally in partial and
ary activation of Tryanosoma lewisi and Bartonella infections
Itis possible that bigger single doses than 25 c.c. may activate
malaria in man. This point is under investigation.
¢ details of the experimental work as well as its application
human cases will be published elsewhere.




D.—INVESTIGATIONS 0N MALARIA
54 cases have been admitted to the in-patients during this ye

Investigations on various aspects have been carried out. The ..11‘-
lowing observations and findings are to he mentioned :— 1

], —HAEMATOLOGICAL STUDIES.

ﬂnly 11 cases were found free from helminthie infections. Mﬂ'ﬂ.‘hﬂ?
3 of them gave pr{*vmuﬁ history of anthelmintic treatment and show
eosinophilia. | these cases were showing malarial parasites ,,,1-
the peripheral hhmd 7 were benign tertain, 2 malignant, and 2 quartar

The red cell count varied from 3,240,000-4,490,000 cc-rpuml
per c.mm., the average being 3,920,000.

The hmmoglobin determined h}" Sahli’s method, ranged from
45-75 per cent. The average was 58 per cent. [

The colour index averaged 07, the limits being 06 and
It can be seen that the anemia in these cases 1s of a moderate deg
The low colour index suggests that the an®mia in this series is not
purely heemolytic as heemoglobin reduction exceeds red cell destruction ;
this means that hypochromia of the surviving cells also exists. Tt ,'
more probable that this hypochromia is related to a nutritional facte
rather than to malarial toxsmia, this point needs further investigation

The Reticulocytes.—The average reticuloeytic count of the fel
cases ranged from 0.4-2.2 per cent with an average of 0-9 per cent.
In afebrile cases it ranged from 0-9 per cent to 3-4 per cent with a
average of 1 per cent. In two cases of inoculated malaria, the mtl u-
locytes remain low during the fever. This suggests that dunng‘,
febrile stage the bone-marrow is depressed by malarial toxsemia, in the
afebrile period the high reticulocytes suggest normoblastic acti
of the bone-marrow which manifests itself still more after rem
of the parasites by treatment when marked reticulocytosis oce
In 16 cases after atebrin treatment, it ranged from 24 per cent
8-2 per cent with an average of 4-9 per cent. This reticulocytic
after treatment was less marked in the cases complicated bj'
minthic infection.

This shows that malarial anemia is capable of regenerati
the infection is removed by specific antimalarial remedies beca
in this condition, there is a reserve of iron in the body which ¢
reutilised. This is opposite to the condition in Ancylostoma
no regeneration takes place after removal of the paramtea unl
1s supplied in sufficiently large quantities, suggesting shortage
in the body in the latter condition, &
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P | Morphological changes in the red cell picture met with in this
series consist of anisocytosis, slight poikylocytosis and polychromasia.
Punuta-te basophilia was seen only in 4 severe cases.

- The size of the red blood corpuscles measured h}' the hmmatmnt
- method showed values for the volume index ranging from 74 to 92
with an average of 81, i.e. within the limits of normocytosis.

The Leucocytic Blood Picture.—Total count showed low-normal

or leucopenia in 9 cases with amaximum of 6,600 and minimum of

~ 3,510. 2 cases showed leucocytosis, both were children, one of them

- was rachitic, the other showed marked lymphocytic reaction with a

- total of 41,650 Iymphocytes (83 per cent) that a condition of leukemia

~ was thought of as an association. By following the case the total

count reached 13,000 after 28 days while the lymphocytic percentage
was 38 per cent ]::-]r that time.

: Such leuksemoid reactions in malaria have been considered by
- some as examples of lenkeemia. This case illustrates the importance of
- following such cases for a long time before they are commented upon.

I1.—BI1ocHEMICAL STUDIES.

The icterus index estimated in 48 cases showed values ranging

from 4 units to 22 units with an average of 8 units snggesting high

- hilirubin content of the blood in the majority of these cases as a result
- of the hemolytic process.

Another evidence in this direction is given by the increase of
~ urobilinogen in the urine demonstrated in all these cases.

Both these phenomena tended to return to normal value after
hntl-malarml treatment.

~ This increase in the icterus index and urobilinogen are not related
‘to liver disturbance as shown by our studies on the liver funections
m these cases to be mentioned soon.

- Blood-Cholestrol.—Owing to the antihwmolytic properties of
o ﬁleatrn] importance has been given to its value in the blood in
cases of malaria b}r various observers. In 9 of our malaria cases,
itive for parasites, the blood cholestrol was estimated by the
method of Meyer. The values ranged from 95-154 with an average
," 118. These figures suggest tendency to hypocholestrolemia.
In 5 cases of these, the cholestrol values were increased after anti-
malarial treatment suggesting the etiological significance of the



latter. It is to be mentioned here that hvpocholestrolaemia has been
reported by us in helminthic anaemias. The association of the two
conditions is frequent as shown in our series (43 out of 57), i.e. 111
addition to the malarial hypocholestrolaemia shown in the 9 cases
the majority of malaria patients have much lower figures of blood
cholestrol owing to complicating helminthic anaemia.

This association serves to disprove the suggestion :Eorwardqd 4
by Nocht and Nauck that administration of quinine to malarial
patients in the presence of hypochlorestrolaemia faveurs the occurrence
of black-water-fever. In Egypt no case of black-water-fever has
been yet recorded in spite of the presence of the marked hypoc]:llnma—
trolaemia we have already demonstrated.

ITI.—Stupies oN Liver Funcrions v MALARIA.

Liver functions were investigated in 12 cases of malaria, 8 b&mgn,
and 4 malignant, without any clinical evidence of liver disease.

As to the icterus index and urobilinogen, the preaenﬁe of the
haemolytic process in malaria gives by itself positive results and hence
these could not be considered in this connection. The blood sugar
curve after galactose administration is done in addition to the 5 hours
galactosuria (Dr. Bauer) as this overcomes the draw-back of the
absence of renal threshold for galactose and gives more accurate in-
formations as regards assimilation of this substance by the ]IIFEI.'
This procedure has given us good information in this ﬁunnauhnn in
a previous work (see action of antimony on the liver). We iy
a definitely disturbed galactose test when a difference of 60 milligrams
exists between the fasting and the highest blood sugar value. A &1ﬂ'@-
rence of 50 milligrams can be taken as evidence of mild ﬂ;sturha e
of glycogenic function.

Out of the 12 cases investigated, 3 benign cases showed daﬁm’l'ﬁi g
positive galactose, while two malignant cases showed mild positive
galactose curve. This shows that the glycogenie function n:rf
liver may be disturbed by malaria infection. This must be taken in
consideration in the freatment, especially if the drug used i is Ima il
to affect the liver (see liver function tests after Atebrin treatment).

IV.—INVESTIGATIONS ON THE TREATMENT OF MALARIA. S

The number of cases investigated is 187, {:-i which 158 ara
tertain, 27 malignant and 2 quartan. Many of these were uut-pa ients
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The number of cases freated and the warious courses are as
follows :—
Num ber Number
Drugs given treated in | treatedin | Total
Huspit-al out-patient
Atebrin tablets (0-3 grm.) daily for five days 16 26 42
Atebrin tablets (0-6 grm.) daily for 2% days... b — 5
Atebrin ampoules (0-1) daily for 5 days ... ... i 20 25
Atebrin ampoules (0-2 grm.) daily for 5 da_?s 5 2 T
Atebrin Plasmochin in tablets - 15 — 15
Atebrin followed by Plasmochin ... b — 5
Plasmochin simplex — 29 29
Plasmochin co. — 44 44
Quinine ... - 8 8
No specific tmatmwt 7 - 7
ToraL 58 129 187

Details of this work are published elsewhere. The various obser-
vations and findings onthe Atebrin treatment are to be summarised
here :—

(1) The average number of rigors occurring after the beginning
of treatment is 1-6. The average duration of febrile period in days
is 1:9. A clinical cure usually preceded the parasitic cure.

(2) The average number of days of treatment to effect a parasitic
cure was somewhat less than 3 days. The parasites generally dis-
appeared in the following order, rings, schizonts, trophozoites, and
lastly the gametocytes. The crescents of subtertian malaria were
not eradicated by the five days course of treatment.

(3) The spleen was reduced in size in 80 per cent of cases.

(4) No peculiar action of Atebrin on the blood picture has been
. observed. Reticulocytosis occurred in 16 out of 18 cases studied
. after the Atebrin course.

(5) The glycogenic function of the liver tested by galactose was
found to be disturbed at the end of treatment in three cases where it
was previously normal. This disturbance has been shown to be only
temporary.

(6) The following untoward symptoms oceurred, yellow coloura-
tion of the skin, cerebral irritation (one case), slight temporary liver

- disturbance,

e
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(7) Observation of cases for a period of three months following 8
cure showed a relapse rate of about 24 per cent. = |

(8) Combined treatment of Atebrin and Plasmochin showed no
advantage over the former alone except in the malignent form as it
helps in eradicating the crescents. Some symptoms occurred in
this combined treatment.

As a conclusion, these investigations show that Atebrin is an
officient anti-malarial drug bringing about a quick clinical relief as
well as rapid parasitic eradication except in the malignant type where
it should be followed by a short course of Plasmochin. The course
is short (3 tablets daily for 5 days), 1t is without the drawbacks of
Quinine and Plasmochin. The few disadvantages 1t possesses are
trivial.

V —TaERAPEUTIC MALARIA IN NERVOUS SYPHILIS.

The cases chosen for this purpose were two cases of early nervous
syphilis (optic type) in whom no objective signs were present except
Argyll-Robertson pupil (unilateral), a positive Wassermann and
signs of retro-bulbar implication. The object of choosing such casesis |
their early character and progressive nature to complete blindness
which cannot usually be stopped by ordinary antisyphilitic treat-
ments. The method of inoculation used was the intravenous route.
Blood of a malarial patient is taken at or just after the rigor and
injected intravenously in the patients to be infected. The object
of taking the malarial blood about the time of the rigor is that it
contains young parasites which, if heéemolysis occurs from hetero-
genous grouping, can enter the red cell of the injected patient.
The amount of blood to be injected depends on the parasitic content
as shown by a parasitic count done on the malarial blood at the time
of injection.

Protocols of these two cases will be described in detail elsewhere
The important observations met with will be enumerated here :—

(1) The incubation period was 9 and 11 days respectively.

(2) Both cases developed a quotidian fever with daily rigors as 3
the original malarial patient from whom they were infected, whose

blood contained double benign tertain cycles.

(3) It was noticed that the febrile attacks differed in their degree
and clinical manifestations. One day they are associated with a
severe rigor a very high temperature, the next day no rigor, less
temperature and vomiting ; on the third day the attack is simi o
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- to that of first day and so on, t.c. alternating every other day attacks
. simulate each other. This occurred in both cases. This observation
| suggests the possibility of the presence of two strains of the benign
| tertain parasite differing in their virulence and resulting in different
~ clinical pictures or difference in the number of parasites in each

3 cycle.

(4) Both patients were allowed seven rigors and then treatment
was given. In the first case atebrin and plasmochin 0-1 T.D.S. were
given daily starting after the fifth rigor. Two more rigors occurred ;
and after one day of treatment jaundice appeared which was partly
hemolytic but as well hepatic as shown by the levulose tolerance
test. The occurrence of jaundice in this case is exceedingly interesting
because the patient from whom the blood was taken developed on
the fourth day of treatment with plasmochin and atebrin jaundice
but with a severe h@®molytic crisis. Whether this is a coincidence
or due to a heemolytic character of the parasite concerned needs further
investigations. In both cases marked h@moglobin reduction (from
95 per cent to 65 per cent in the first case and from 90 to 60 in the
gecond case) occurred by the end of seven daily rigors.

(5) Both cases were given antisyphilitic courses. After observa-
tions for over a year, both cases showed an exceedingly satisfactory
result in checking the progress of the lesion making it stationary.

(8) Observations on the blood picture, blood cholestrol and icterus
index showed reduction of the first two and increase of the third
during the course of fever. Reticulocytosis and increase in cholestrol

followed the treatment.

E.—PELLAGRA

14 cases of Pellagra were admitted to the inpatients this year.
They were investigated on the same lines as mentioned in the previous

i report.
. I.—STOMACH.

The gastric secretion was studied by the alcohol-histamine
method. This method gave a lesser percentage of achlorhydria in
this condition than that reported by us last year with the oatmeal
method. This is due to the fact that alcohol is a gastric stimulant.

If hydrochloric acid fails to appear after aleohol administration,
' histamine was injected and resulted in the appearance of acid which
- was previously absent in some cases.



The interpretation of the results obtained from this study will
now be summarised :—

(1) All forms of disturbances of gastric secretion were met with
in the present series (14 in-patients and 7 out-patients) :—

Achylin gastrica ... o0 i o B CHERRE

Achlorhydria (histamine) ... ... ... 3 cases.
Hypochlorhydria: ... .. oo . .. Bicasest
Normal secrebion ' ... ' wc  eep wes e ! CRAESS
Hyper-chlorhydria ... ... ... .. ... 1 case.

(2) After treatment of parasites and cure of Pellagra (temporary
in the 14 cases), improvement towards noermality occurred in 3 cases

(2 hypochlorydria and 1 hyperchlorhydria) ; other cases remained the
same at end of treatment. /

(3) Four cases have been submitted to stomach washes for a
period up to 5 months, HCI appeared (and only after histamine) in
one case after 14 months treatment. This case was previously achylic
(histamine negative). This shows that :—

(@) A negative response to histamine does not suggest an unre-

coverable loss of function of gastric glands as generally
accepted.

(b) Achylia of Pellagra, if advanced, does not respond to stomach

washes, but if of short duration, return of HCl may occur
under local treatment.

(4) That gastritis is the pathological basis for these disturbances
of the gastric secretion in our cases of Pellagra is shown by :—

(@) Demonstrating signs of gastritis in all our cases.

(b) Following four cases for a period of about one year, the
following changes in the gastric secretion show that the

underlying lesion is a progressive gastritis leading to gradual
loss of function of the gastric mucosa :—

Case 1 : Hyperchlorhydria changed into hypochlorhydria.

Case 2: Hypochlorhydria changed into achlorhydria
(histamine positive).

Case 3 : Normalsecretion changed into hypochlorhydria.
Case 4: Achylia gastrica remained as achylia gastrica.
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Investigation on the stomach condition in Pellagra is still going
Gnstmsﬂapic and radiological investigations eorrelated with the
results of gastric secretion studies will be published when sufficient
~data are available.

- I1.—INTESTINES.

_ Association with Intestinal Parasites. All our cases were as-
sociated with intestinal parasites, 9 cases out of 14 showed intestinal
'.Bﬂha.rma.am mfection with Dysentery.

Evidence of diminished absorption from the intestine in some
(cases 1s given by finding a blood sugar curve suggestive of such a
condition after administering glucose by mouth in 10 out of 14
cases.

Diarrhe®a (non-dysenteric) was found in 5 cases in this series.
On 3 occasions, it was associated with absence or diminution of HCIL.
The administration of HCI resulted in improvement in two cases.
This shows that diarrheea in Pellagra may be of gastrogenous origin.

III.—NerRvoUs MANIFESTATIONS.

Two cases of lateral sclerosis and one case of sub-acute combined
degeneration were met with in this series. Massive iron therapy
improved the subjective symptoms in two of them, but no change was
found in the physical signs.

—THERAPEUTIC INVESTIGATIONS.

The falacy of interpreting the results of therapeutic trials in
Pellagra in the in-patients has been definitely shown in the present
series where two cases showed improvement and disappearance of
rash within four weeks of hospitalisation without any therapeutic
interference. Addition of hospital diet helped the recovery of another
3 cases in a shorter period.

As a result of these observations, therapeutic trials are carried
ut, keeping controls without any treatment for comparison. The
deal way of studying this point is to try the therapeutic measures in
'--’.-" out patients where the patients can be kept under their conditions
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' V.—SECONDARY PELLAGRA.

Results of these mveshgatmns a:nd tha eﬁwt of
peutic procedures on the various manifestations of 'bha di
reported when sufficient data are available. :

dietary deficiency in cases with organic diseases of the a
canal, e.g. cancer, stricture, ete. We met with a case of this
which pellagrous manifestations together with nutritiona
and angemia developed in a well-to-do lady with long ilta.n n

nant, septic nature). Although her diet wasresl‘-rwtedfbr
yet its nutritional value was sufficient ; but in the
anacidity, ententls diarrhoea and mhm deficient absorp
vented its utilization. i

B —DYSENTERY.

Six cases of chronic ameebic dysentery were :-:
in-patients this year, some cases were also mwahgn_t-ai n |
patient department

(1) Studies on gastric functions.
(2) Studies on liver functions.

(3) Therapeutic effect of various courses and com
treatment. 1

(4) Sigmoidoscopic picture.
(5) Heematological Bt-lldleﬁ.

be pu'h]lshed when sufficient data are available.

(1) Gastric Secretion was investigated in 12
were :—

Hyperchlorhydria ... ... .. ... .. 9
Hypochlorhydria 4
Achlorhydria ( Histamine positive) 1

et
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4 I‘n. all cases signs of gastritis were demonstrated.

(2) Liver Functions.—The galactose blood sugar curve (as uti-
sed in other investigations in this Institute) was carried out in 9 cases
of unﬂump]ma.ted chronic ameebic dysentery with normal findings
suggesting undisturbed glyeogenic,function. The hmmsulphthalem
test was also done in 4 of these cases and showed normal function.
'_ This shows that in uncomplicated cases of amebic dysentery,
however chronic it is, the liver function as shown by the tests used
‘was not disturbed.
"_ In 6 cases of ameebiasis of liver (3 abscesses and 2 hepatitis),
;s ﬂ: galactose curve showed disturbance of function in 2 cases only
1 abscess and 1 hepatitis). :
 This shows that even when the liver is implicated in ameebiasis,
ﬁﬂ functions are not necessarily disturbed. This is to be expected
E tha lesion in these cases is not diffuse, but of a multiple localised
.-.'_r stribution, leaving many healthy areas,

'.\-.

_.H.

- (38) Therapeutic Trials.—The combined course of bismuth-eme-
ﬂu a-iodide - Yatrene enemata in the evening for 2 weeks, followed
by a course of Spirocid. This course was carried out in 4 cases, 2 of
¥ hum reported themselves with positive relapses after 2} and 4 months

spectively. They were all negative from the fifth to the ninth
d y of treatment and showed signs of more or less complete healing
in the signoidoscopic picture at the end of treatment.

. Atebrin being allied to Rivanol and possessing an antiproto-
zoal effect (in Malaria), its frial in amcebic dysentery was suggested.
i In vitro experiments carried out by the Protozoology Department

showed that :—

~ Atebrin, in a dilution of 1/50,000, 15 lethal to the Ameebs
(histolytica) in cultures.

~ Accordingly, 2 cases received atebrin by mouth and another 2 by
inema. No effect on the Amehe was found at the end of 5 and
7 days, although some local comfort was observed in the cases receiving
t by enema.

(4) and (5) Will be commented upon later.
(7. —SCHISTOSOMIASIS.

- -Bm TuMOUR OF SIGMOID.

~ Three cases were met with during this year in which a palp-
| of the sigmoid was found associated with constipation
1 case and constipation alternating with diarrheea in 2 cases. All
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