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PRELIMINART NOTE 0N THE USE OF CARBON TETRACHLORIDE AND CARBON TET-
RACHLORIDE IN COMBINATION WITH CHL oF CHENOPODIUM AS AN

ANTHELMINTIC 1N SARAWAEK.

An article appeared in the British Medical Journal u;f]ul;.' 1st 1922, reporting favour-
ably on the use of Carbon Tetrachloride for hookworm infection.  The drug also expelled
eynris vermicularisinlargenumbers and some Trichuris frichuris and Ascariz Lumbricoides.
The drug acts as a moderate purge and it is not necessary to prepare the patients as for
Thymol treatment.  Qil of Chenopodium is soluble in Carbon Tetrachloride and a mix-
ture of the two was suggested for Ascaris infection. Since then several other articles
have .-m?r.-ami on the subjects. Treatment with the drug was commenced in the General
Hospital, Kuching in August 1922, and the immediate results warranted ifs continuance.
The drug has been given to eighty-two patients in the General Hospital. 1t has also been
given to several school children and to one Ewropean. The results from the school
«children have been very good but they have not yet been tabulated as it is hoped to ex-
amine the faeces of all the school children in the near future and to give treatment to
those who require it.  The European patient showed no ova in his faeces after one dose
of one drachm and during the six weeks following his treatment, he gained five pounds
in weight,

The farces of the majority of patients in the General Hospital, including all those
who showed any signs of hookworm infection have been examined in the Pathological
Department. The films have been made direct from the faeces; three slides have
examined before the specimen has been considered to be free from ova and, wherever
possible, two such examinations have been made before the patient has been pronounced
free from worms.  OF course it 13 realised that such methods are not absolute, a fact
which in a few cases has been demonstrated by post mortem examination.

The results of the treatment have been tabulated below. It has been found that
Carbon Tetrachloride alone is a fairly efficient anthelmintic for Ascaris as well as for hook-
worms, but incombination with oil of Chenopodium it has a much higher efficiency and prac-
tically never fails. This combination is believed to be somewhat more effective than
Carbon Tetrachloride alone for a pure hookworm infection also.  Doses up to one drachm
of Carbon Tetrachloride alone are being given to adults.  Formerly mBo were frequently
given, but cases that were resistant to one drachm were usually found to be equally resis-
tant to the larger dose. The dose is given first thing in the morning before eating and
T UK 15 ZIven.

= After trving various combinations the following standard treatment is given to adulis
for whom a mixture of Carbon Tetrachloride and oil of Chenopodium i indicated.
One ounce of Castor il is given at night and the next morning a mixture containing one
drachm of Carbon Tetrachlonde, one cubic centirmetre of oil of Chenopodium and half
an ounce of Ligquid Paraffin.  As a rule the faeces are examined again a week to ten days
after treatment and if necessary the treatment is repeated.  The immediate effect on t
patients does not seem to be any more marked when this mixture is used than when the
Carbon Tetrachloride 1s given alone.  Almost all the patients complain of feeling drunk
for times varving from a few minutes to a day.  As a rule three or four motions are pro-
dueed in the twenty four hours following the treatment and these often contain numerous
Ascaris.  Ocecasionally slight vomiting, headache or pain in the abdomen occur.

The treatment has given to Chinese, Dyaks, Tamils and one Japanese and the
series of 54 cases contains one European and one Chinese schoolbov who were not in the
cieneral Hospital, Almost all the Dyaks examined have been found to harbour Ascaris
and a large percentage, hookwornms also,  In spite of this fact, almost all the very heavily
infected cases exhibiting extreme anaemia, oedema and delality occur in Chinese and no
<leath from ankvlostomiasis can be recollected among the Dvaks at the General Hospital.
The Chinese also appear to be somewhat more resistant to treatment. The resulis as
regards actual clinical improvement among the heavily infected Chinese have been
somewhat disappointing.  In several of these cases the stools have been report:d free
from ova after treatment and the patient has left the Hospital without cedema and feel-
ing much stronger, though probably with still a high degree of anaemin, only to return
shortly afterwards with cedema again, though the faeces still show no ova. Many cases
had a weekly Haemoglobin test by the Tallquist method. but few showed a rapid or ex-
tensive rise,  Many cases of this nature were heavy opium smokers.  All cases were given
Mist. Ferri Arsenicalis and many showed an immediate rapid and apparently permanent
improvement in contrast to the type of case mentioned above. The drug appears to have
little effect agninst Trichacephalus dizpar and Strongyvioides stercoraliz and specimens con-
taining ova or embryos of these worms only have heen counted as negative.

The drug has been given to patients with fever from various causes and has also
been given in conjunction with courses of Newvarsenobillon and Emetine injections
without 11l results.  In a few cases a full dose has been given on two aliernate mornings.
This causes no ill effects but did not apparently increase the anthelmintic power of the
drg. The majority of the hookworms were of the species Necator.

The 8y cases have been divided into four groups.

Group (1) 35 cases who had two negative faeces examinations after treatment.

Cirougr 12} 17 cases who had one negative faeces exammnation after freatment, a
second examination not being made,

Group (3) 6 cases who died.

Caroupr () abcases,  These include cases who had several treatments and still showed
ova in their faeces, and cases who absconded or left the hospital before
ireatment was completed.

Laroup (1) 15 cases harboured hookwaorms only ; of these fifteen, o were cured by one
dose of Carbon Tetrachloride, and 2 of these nine were heavily infected, 1 received 18 oc.
of oil of Chenopodium and 1 drachm of Carbon Tetrachloride in a mixture and the
remaining 5 received two doses of Carbon Tetrachloride,  OF these five one had previously
received, inoall, 180 grs. of Thymol, and another 180 grs: of Thymol and 2ce. of oil of
Chenopodium, with practically no effect on the number of ova appearing in the stools.
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13 cases harboured Ascaris and hookworms ; of these thirteen, eleven were cured by
ane ;?oug of a mixture of Carbon Tetrachloride and oil of Chenopodium, the eleven in-
~cluding one heavy hookworm and Ascaris infection, one heavy hookworm infection and
two heavy Ascaris infection; one case heavily infected with hookworms and Ascaris
received one dose of Carbon Tetrachloride and two courses of Santonin.

cases harboured Ascaris hookworms and Trichocephalus dispar. Of these five, all
received one dose of a mixture of Carbon Tetrachloride and oil of Chenopodium, and
~ome, one doge of Carbon Tetrachloride in addition.

t ease harboured Ascaris, hookworms, Trichocephalus Dispar and Strongyloid
stercoralis | of the first two the infection was very heavy ; she had two doses, with an in-
terval of two days, of a mixture containing 1 cc. of oil of Chenopodium and mys of
Carbon Tetrachloride. She passed about thirty Ascans in three davs and afterwards
~showed only Trichecephalus dispar ova and Strongvloides stercoralis embryvos in her feces.

1 patient harboured hookworms and Strongyloides stercoralis and received one treat-
ment of the mixture.

Group (2} 4 cases harboured hookworms only.  Of these four, two cases received one
~dose of Carboanehachlulide and one dose of a mixture containing Carbon Tetrachloride
and oil of Chenopodium; 1 case, received one dose of Carbon Tetrachloride only, and
t case, a heavy infection, received one dose of the mixture only. :

7 cazes harboured hookworms and Ascaris, OF these seven, 2 received one dose of
Carbon Tetrachloride alone. One of these was a heavy Ascaris infection and passed
thirty eight Ascaris, 1 case received one dose of Carbon Tetrachloride sup-
plemented by courses of Santonin and oil of Chenopodium. 1 case received one dose of
Carbon Tetrachloride supplemented by courses of Santonin. 1 case, a heavy hookworm
infection, received two doses of Carbon Tetrachloride and had previously received in
call, 120 grs. of Thymol. 2 cases received two doses of Carbon Tetrachloride and oil of
Chen ium in a mixture, one case receiving one dose of Carbon Tetrachloride alone
inaddition. 1case harboured hooleworms, trichocephalus dispar and Strongvloides stevcoralis,
having a heavy infection of the first two. This case wasa Japanese who showed an
immediate, rapid and sustained improvement. He continued to come weekly to the

Hospital for some time and his Haemoglobin index rose rapidly with his general
improvement. He received mBo of Carbon Tetrachloride. !

1 case harboured hookworms and Trichocephalus dispar and required two doses
-of mBo of Carbon Tetrachloride and three doses of mixture before giving a negative
faeces examination.

3 cases harboured hookworms, Ascaris and Trichocephalus dispar. One received one
~¢lose of Carbon Tetrachloride and one Santonin Treatment. The other two, of whom
ome had a very heavy Ascaris infection, received one dose of mixture 1 case harbourned
hookworms, Ascaris and Strongylofdes slercoralis, having a heavy infection of Ascaris.
He received two doses of mixture,

Group (3) Case 1. This patient a Chinese aged 54 was admitted on March 14th, 1922,
with a heavy hookworm infection.  He received in all Sce. of oil of Chenopodium and

140 grains Thymol. Ova of hookworms were still reported very numerous., On Sep-
tember 1st, he received mbo of Carbon Tetrachloride ; on September Sth, ova of hook.
worms and Ascaris were reported as scanty. Omn Sepiember 15th, he died, the autopsy
revealing oedema of lungs and purulent bronchitis with numerous hookworms and
Trichocephalus in the intestines,

Case 2. This patient, a Chinese aged 38, was admitted on August 1gqth, 1g22, with a
heavy hookworm infection and a mild Ascaris infection. He had marked ascites aned
cirrhosis of the liver. His abdomen was tapped ten times. He received three mbo
doses of Carbon Tetrachloride after which scanty ova of hookworms and embryos of
Stronryloides stercoraliz were reported.  On MNovember zoth, he died, ithe autopsy reveal-
ing tvpical cirrhosis of the liver of the alcoholic type and a few hookworms in the small
intestine.

Case 3. A female Chinese aged 206 was admitted on October 16th, 1922, with a heavy
infection of hookworms and amoebic dyvsentery.  Her Haemoglobin index by the Tallguist
method was 30% and later fell to 0% Her dysentery cleared up under emetine and she
received three mbo doses of Carbon Tetrachloride after which on one occasion no ova
were found in the faeces. She was intolerant of any form of contral and frequently lef
the hospital and returned. On February ist, 1923, she died with diarrhoea and ascites.
At the post mortem examination about 20 hookworms were found in the small intestine.

Case 4. A Tamil aged 38 admitted November 13th, 1922 He harboured ankylos.
tomiasis, Ascaris and Trichocephalus dispar. He received joc. of oil of Chenopodium
with mbto of Carbon Tetrachloride. He then left the hospital and returned on December
25th, his faeces showed ova of Trichocephalus dispar and hookworms, both very scanty.
On January zoth, 1923 he died. The autopsy showing pyvopneumothorax. No worms
were found in the intestines. J f

Case 5. A Chinese aged 34 admitted on November z22nd, 1922, with subtertian
malaria and an infection of hookworms., Fis malaria responded to quinine treatment.
and on November 2gth, he received m&o of Carbon Tetrachloride,  On December 5th, he
became mentally deranged and later violent, =0 that he was removed from the
hospital. On Febrmuary 1gth, 1923, he died of amoebic dyvsentery.  His intestines were not
examined for worms. : : ;

Case 6. A Chinese aged G4 admitted on December 7th, 1922, with epithelioma of the
external auditomy meatus.  He also harboured hookworms, Ascaris, with which he was
heavily infected, and Trichucephalies dispar. He was later found to be suffering from
quartan malaria and developed amoebic dysentery. He received icc of oil of Chenopo-
dium in a mixture with mys of Carbon Tetrachloride; afterwards he showed no ova in his
farces. He died on December 27th, and at the autopsy aboul six ankylostomes wers
found in the small intestine and numerous Trichocephalus dispar in the large. There
were no Ascaris. Macroscopically the heart and liver did not appear to be fatty.

Group (4) In this group 10 patients received only one dose, in 7 cases, of Carbon
Tetrachloride alone and in the remaining three, of miature. 4 of the ten cases did not
have a second faeces examination made. 5 of the ten were heavily infected with hook-
worms, and heavily infected with Ascaris as well.
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= patients received two doses, 4 of the seven receiving the mixture on both occasions-
2 Carbon Tetrachloride alone on both occasions and one, the mixture on one occasion
and Carbon Tetrachloride on the other.

5 patients received three doses,

2 patients received four doses.  One of these two. a Chinese aged 69, between Oct.
2oth, and December 15th, received one dose of m7 of oil of Chenopodium with mz25 of
Carbon Tetrachloride, one dose of mi2 of oil of Chenopodium with m35 of Carbon
Tetrachloride, and two doses of mBo of Carbon Tetrachloride.  After the first three doses.
he showed no symptoms whatever of intolerance to the drug.  Twenty-four hours after
the fourth dose he woke up with a hemiparesis which has persisted. [t 13 difficult to see
how this could be attributed to the Carbon Tetrachloride, ;

1 patient received five doses. This case was a woman with a heavy hookworm
infection and intense anaemia and oedema. She received the following doses between
November 16th, and December 15th. (1) Carbon Tetrachloride mbo,  After this dose ova
avere reported as very seanty. (2) (3) & (4) oil of Chenopodium 1lec with Carbon
Tetrachloride mbo.  After the fourth dose ova were reported as numerous again. (51
Carbon Tetrachloride mBo.  After this dose the patient was discharged, very much better
in-every respect but still showing a few ova in ker stools.

1 patient received six doses.  This case, a hookworm and Ascaris infection received'
the following doses between November 1st, and January 22nd, {1} Oil of Chenopodium
Puc with Carbon Tetrachloride m3s. (2) and (3) Gil of Chenopodium 1{ce with Carbon
Tetrachloride mbo. (3) Carbon Tetrachloride mBo.  {3) & (6) Carbon Tetrachloride mbo.
After the fourth dose he was discharged much impoved but returned three weeks later
with hookworm ova still in his stools.  Owva were still present after the sixth dose.

iSgdy 1. Go REED.

. The Paihologicnl epariment.

R UCHING, SARAWAK,
Mareh 22nd, 1023,
The Principal Medical O fficer,
Kuching.
Sk,

I have the honour o submuit to vou report on the work done in the Laboratory dur-
ing six months ending December 1922,

Blood. Freees. Lirime, Sputim. Brf;iu'mcﬂ F“m;;ff inal Total.
260 473 o 07 155 5 1,040

Malarial Parasites b1, (Subtertian 13, Benign Tertian 34, Quartan 14}, Dysentery (E.
histolytica) 25.

Meningococous in C. 5. F

All results are recorded in file kept in the Laboratory.

I took charge of the Laboratory on June 15th 192z,

The nature of the work has been chiefly examination of clinical material provided
by the Hospital and by the out-patient departments.  In addition @ few specimens have
been provided by the Police Authorities and a few hundred blood specimens have been
examined re-filariasis.  This latter examination will be the subject of a special report at
a later date when more material has been examined.

The Laboratory Premises are at present o division of the 1. M. Os Office. The
situation s excellent as far as position, highting, and water supply are concerned, The
area of the Laboratory i3 roughly 20 . = 20ft. The space iz occupied to its limits at
present, and lack of space will restrict the development of future work.

Again, the only entrance to the Laboratory is through the P M. s Office.  This at
times must be a matter of considerable inconvenience to the P. M. O. 1 venture to suggest
that in the event of the P. M. O, finding another office, the whole area at present diviced
between the P, M, 0.5 Office and Laboratory might be fitted up as a permanent Laboratory.

Owing to size of the Laboratory there 15 no possibility at the moment of doi
Bacteriological work, or important examinations such as Wasserman Reactions. rﬁ
quantity of material for this work has been obtained and is al presenl in Store, while
more is under order.  In June 1922 the Laboratory Equipment consisted of one Microscope
and 2 quantity of stains and reagents.  This has been added to considerably, a second
microscope was obtained from the General Hospital, and a new microtome aud appliances
for section cutting from England, while further appliances are under order.

Th re s at present an Incubator in the Laboratory. It 15 of ancient design and is
heated by paraffin oil lamp.  For practical purposes it 18 useless. There is also a very
|hri:11ili1€:!| hEL]:I'LI:! centrifuge which though useful for some purposes will have {o be replaced
at an early date.

With the introduction of Electricity in Kuching it will greatly simplify the making
of & modern Laboratery to avail of electricity for lighting and motive power for centrifuge
etc. At present no work is possible after 5. p. m. It will be necessary to provide for
emergency work here at nights,

Ankylostome duodenale ora 1210
Ascaris Lumbricoides iq1
Gonococcl in smears IE
Tubercle Bacill: I

Leprosy . 3
Spirochaeta pertenue (yaws) 6

a
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