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tertian malaria with quinine or atebrin alone is

m.d.  (Cantab.),



132

that neither of these drugs has any effect on the
viability of the gametocytes of Plasmodium
falciparum. In  fact, the administration of
quinine in some cases brings about an increase
in the number of crescents in the peripheral
blood. The necessity for = drug, possessing
crescenticidal properties has therefore been felt
for a long time. thus a great event
when the gynthesis of plasmochin was carried
out by Schulemann and his co-workers in 1926.
The literature regarding the action of this drug
is enormous and there is doubt that it
produces = marked and rapid destructive action
on the gametocytes ©of P. falciparum.

Knowles and Das Gupta (1931) worked out
the minimal lethal dose of plasmochin for the
gametocytes of the Indian strains of P. falci-
parum. They have shown that a total dosage
of 0.04 gm. to 0.06 gy of the drug is sufficient
to eradicate all the sexual forms from the peri-
pheral blood, even when the infestation is a
very heavy ome. These conclusions have also
been borne out py Clemesha (1933). This
dosage should be administered by the mouth,
giving 0.01 gm. of the drug twice daily for two
to three consecutive days. Within 24 hours of
administration of plasmochin the gametocytes
swell yp and become irregular, the chromatin
breaks yp by karyorrhexis and the crescent
stains very badly. In 48 hours, of the
gametocytes present in the film are almost un-
recognizable and they finally disappear from the
peripheral circulation.

In the literature,
plasmochin are o record.
Hospital for Tropical Diseases
opportunities ©f treating and observing carefully
a large number of patients with P. falciparum
infection showing gametocytes in their plood,
and we have found that the total dosage of
0.04 gm. of plasmOChin as a rule succeeded in
eradicating the gametocytes altogether from the
peripheral blood, however Jarge their number
may be. on]_y in a few instances was a dosage
of 0.06 gm. necessary.

We were therefore somewhat Surprised when,
in a patient recently admitted under the senior
author into the Carmichael Hogpital for
Tropical Diseases and ghowing = heavy infec-
tion with the sexual forms of P. falciparum, the
crescents pergisted even after administration of
0.095 gm. of plasmochinl and a total of 0.135 gm.
had to be given before they disappeared from
the peripheral Plood. This patient belonged to
the series in which we were tegting the effect
of combined atebrin and plasmochin dragees
(Bayer) on the Indian strains of malaria, and
the details of this case are as follows :

It was

no

many

cases Of resistance to
In the Carmichael
we have had

few

Case I.?S. M. K., aged admitted into

hospital on 3rd geptember, 1936, with the history of
malarial fever off and on for the last three months. He
was emaciated, slightly jaundiced and his gpleen was
palpable about an inch below the costal margin.
Examination of the blood revealed the presence Af

3]_, was
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malignant tertian rings and crescents. The laboratory
findings and treatment are described below:?

Date Lablor?tory Treatment
findings
4-9-36  gcanty M-T. rings
and crescents.
7-9-36 Do. Atebrin 0.1 gm. and plas-
mochin 0.005 gm., t.d.s.
8-9-36 Crescents Do.
9-9-36 Do. Do.
10-9-36 Do. Do.
11-9-36 Do. Do.
12-9-36 Scanty crescents
13-9-36 Do.
14-9-36 Do.
15-9-36 Do.
16-9-36 Do. Plasmochin 0.01 gm., Db.d.
17-9-36 Do. Plasmochin 0.02 gm., b-d
18-9-36 Nil
Laboratory examination.?Aldehyde test?negative;
antimony test?undiluted 4 and diluted (1/10)7?;

laevulose tolerance test?normal before and after treat-
ment with the combined preparation ©of atebrin and

plasmochin; wvan den Bergh test?direct?, indirect 2,
before and after treatment. Stool examination showed

the presence of Trichomonas hominis, E-
Bad. morgani and Bad. para-asiaticus.

nana cysts,

The drug was administered by the mouth in
the form of tablets each containing 0.1 gm. of
atebrin and 0.005 gm. of plasmochin three times
a day. The results puzzled us = good deal at
first. We then started testing the urine for the
presence Of these drugs in order to see if any
absorption was taking place. There

difficulty in testing the presence of atebrin but
we found the detection of plasmochin was not

was no

In a series of cases in which drageeS
routine

so easy.
were given,
for the presence Of atebrin, and parasites in the
peripheral blood were also examined daily with
a view to seeing what effect was being produced
on them. Our intention in describing these
cases 1S to bring out the fact that the guestion
of absorption and excretion is important
factor in drug therapy and should never be lost
sight of in cases where the expected results are
not attained. Plasmochin is a toxic drug and

as, in the case degcribed, me such gymptoms were
noticed even with a dose much higher than the

ordinary therapeutic dose, it is 1likely that the
normal absorption of the drug was 1nterfered
with.

Case II.?A. U. 5, aged 16, was admitted into hos-
pital with the history of malarial fever for three months.
He was aneemic and slightly emaciated and the breath

the urine was tested as a

an
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sounds ywere slightly diminished on the back. He gave
2. history of chronic irregularity of the bowels and occa-
sional zttacks of epistaxis. His spleen was tender and
palpable about 37 inches below the costal margin.

Examination of the blood revealed the presence ©f
scanty malignant tertian rings.
Date Mala‘ria Treatment Remarks
parasites
21-11-36 Scanty M.T. Atebrin 0.1 gm.
rings. and plasmochin
0.005 gm., t.ds.

22-11-36 Do. Do.

23-11-36 Do. Do.

24-11-36 Do. Do.

25-11-36 Do. Do. Urine shows
no atebrin.
No effect on
temperature.

26-11-36 Do. Atebrin 0.1 gm.,

t.d.s.

27-11-36 Do. Do.

28-11-36 Do. Do.

29-11-36  Very scanty Do.

M. T. rings. .

30-11-36 No parasites Do. Urine:
appreciable
amounts of
atebrin.

1-12-36 Do. Do.

Other jahoratory findings.?Hookworm *00 eggs pel
?CM.; wurobilin present in the urine; van den Bergh
%gdlrect+, direct . R. B. C. 3,300,000; haemoglobin

Per cent.

It will be observed that after a full five days
course of the atebrin and p]_a_smochj_n dragees
tl}e asexual forms still persisted and the urine
dld. not  show the presence of atebrin. The
patlient was then put o= atebrin by itself to see

the combination was at fault. The drug was
detected in his urine in small quantities, and
the asexual parasites disappeared from the peri-
pheral circylation. The patient suffered from
chronic gastro-intestinal trouble and had hook-
worm jinfection. It would appear that whereas
the §rug from the combination dragees was BOt
absorbed at all in this case, atebrin by itself
Was absorbed with difficulty.

Case IT11,?K. ., aged 15, was admitted into hospital

ith the history of malarial fever for five months. He
as . . . 3
anaemic, slightly icteroid and his gpleen reacne
the level of the umbilicus. Examination of the blood
owed the . ocence of a moderate infection of benign

tertian palaria.

Date Malalria Treatment Remarks
parasites

25-11-36  B. T. rings, Atebrin 0.1 gm.

trophozoites. and plasmochin
0.005 gm., t-d.s.

26-11-36 Do. Do.

27-11-36 Do. Do.

28-11-36 B. T. rings Do. Urine: no

/ .

trophozoites, atebrin.
gametocytes?
scanty.
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Date prrrasi"es Treatment Remarks
29-11-36 B, T. rings, Atebrin 0.1 gn. | NoO effect on
trophozoites? and plasmochin : temperature,
scanty. 0.005 gm. |
30-11-36 Urine: no
atebrin.
1-12-36 B. T. rings, Atebrin 0.1 gy, i Do. *
trophozoites? t.d.s. '
scanty.

2-12-36 Do. I Do. Urine:
atebrin in
small
amount .

3-12-36 Do. Do. Urine:
atebrin in
appreciable
amount .

4-12-36 NO parasites Do. Do.

5-12-36 Do. Do. Do.

7-12-36 Do. Do.

Other laboratory findings.?Hookworm less than 100
eggs per c.cm.; urobilin present in urine; van den Bergh
indirect+, direct »; Widal: typhoid (H) 25, para-
typhoid A (H)+50; Wassermann reaction moderately

positive.

In this patient the usual doses of atebrin and
plasmochin in the form of dJrageeg had no effect
on the parasites in the blood. No atebrin could
be detected in the urine. Even after adminis-
tration of atebrin alone the ahgorption of the
drug, == judged from excretion in yrine, was
slight at first. The patient had light hook-
worm infection and was anaemic.

Case IV.?G. A. G., aged 29, was admitted with the
history of malarial fever for two weeks. He suffered
from an attack of enteric fever in 1923; his liver was
tender, the spleen was palpable about half an inch
below the costal margin and a few moist sounds were
also audible at the back of the lungs. Examination of
the blood showed a scanty malignant tertian infection.

Malaria

Date K Treatment Remarks
parasites
8-10-36 Scanty M. T. Atebrino.l gm.
rings. and plasmochin
0.005 gm., t.d.s.
9-10-36 NoO parasites Do.

10-10-36 Do. Do.

11-10-36 Do. Do.

12-10-36 Do. Do.

13-10-36 Very scanty Urine: no
B. T., growing atebrin.
trophozoites.

14-10-36

15-10-36

18-10-36 B.T. rings, Atebrin 0.1 gm. Urine:
growing t.d.s. appreciable
trophozoites. amount of

atebrin.

19-10-36 Do. scanty Do.

20-10-36 Do. Do.

21-10-36 No parasites Do.

22-10-36 Do. Do.

Other laboratory findings.?R. B. C. 3,490,000; haemo-
globin 70 per cent, Wassermann reaction strongly
positive; van den Bergh: indirect?faintly positive,
direct?negative. .
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This patient did not show ,py gastrointes-

tinal trouble, yet no atebrin was detected in the
urine after

administration of the combined
dragees for five days, But when plain atebrin
was started the urine showed appreciable

amounts of the drug.

Case V.?S5. C. g, aged 37, was admitted with the
history of an attack of malaria about two months back.
Eleven days after admission into the hospital, the
patient started getting fever and, on examination of his
blood, a fair number of malignant tertian rings was
found. He was gyffering from palpitation and difficulty
of breathing and gave = history of occasional attacks of

htematemesis. His gpleen was just palpable.
Date Malalria Treatment Remarks
parasites
3-11-36  M.T. rings Atebrin 0.1 gm.
and plasmochin
0.005gy., t.d.s.
4-11-36 Do. Do. No effect on
temperature.
5-11-36 Do. Atebrin 0.1 gm., Urine: trace
t.d.s. of atebrin.
6-11-36 Do. Do.
7-11-36  Very scanty Do.
M. T. rings
(thick film).
8-11-36 NO parasites.

Other laboratory findings.?Hookworm, 3,800 eggs per
c.cm.; E. nana cysts 1in gtools; urobilin present in
urine; van den Bergh: indirect+, direct?.

This patient suffered from a moderate infec-
tion with hookworm and showed no atebrin in
the urine after administration of the combined
dragees for two days. Atebrin by
absorbed with difficulty, a=
found in the

itself was
only traces were

but the parasites dis-
peripheral blood on the

urine,
appeared from the
fourth day.

Case VI.?N., aged 26, gave history of fever for

six days only. Blood showed benign tertian infection.
He gave a2 history of chronic constipation.

Malaria

Date A Treatment Remarks
parasites
25-10-36 B.T. rings, Atebrin 0.1 gm.
growing and plasmochin
trophozoites 0.005 gm., b.d.
and schizonts.
26-10-36 Do. Do.
27-10-36 Do. Do. No effect on
temperature.
28-10-36 Do. Quinine.
29-10-36 ScantyB. T. Do.
rings, growing
trophozoites.
30-10-36 NO parasites Do.
31-10-36 Do. Do. .
1-11-36 Do. Do. Urine: no
atebrin.
3-11-36 Do. Do.
4-11-36 Do. Do.

Other laboratory findings.?Bad. pseiido-carolinus and
Ps. pyocyanea present.
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In this patient the combination dragees had
no effect and administration of quinine caused
disappearance of the parasites and gymptoms
were controlled. No atebrin could be detected
in the urine. The stools of the patient showed
the presence Oof organisms ©of the metadysentery
group. This is the class of case in which the
gastric aCldlty is usually low and the meal
rushes through the small intestine.

Case VII.?H., aged 30, was admitted with the history
of malaria?off and on.?for three years. He was treated
outside with guinine, esanofele, etc., but without much
effect. His gpleen was just palpable and blood showed
scanty benign tertian infection.

Malaria
Date . Treatment Remarks
parasites
B. T. rings Atebrin 0.1 gm.
and growing and plasmochin
trophozoites? 0.005gy., t.d.s.
scanty.

Do. Do. Urine:
atebrina
trace.

Do. Do Urine: no
atebrin.

Do Do Urine: just
a trace of
atebrin.

Do Do

Other laboratory findings.?Trichomonas hominis and
Bad. pseudo-carolinm.

In this patient, after administration of com-
bination dragees, only a minute trace of atebrin
could be detected in the urine and the parasites
and gymptoms persisted. The stools showed the
presence ©f organisms of the metadysentery
group. It is the class of case in which the meal
rushes through the intestine and the urine only
shows a trace of atebrin when it was given

either in the form of combination dragees or by
itself.

Discussion

Variations in the effectiveness of drugs and
relative resistance of certain strains of malarial
parasites have been frequently reported. What
we wish to ghow, by describing these cases, 18
that abgorption and excretion of drugs are im-
portant factors and should not be lost gight ©of
when expected results are not forthcoming. The
same drug’ given to two different patients under
similar conditions for the same symptoms, has
behaved entirely differently, and, on testing the
urine, one showed the presence of the drug while
the other did not.

The reason of this variability in absorption 1S
not far to seek. An gapalysis of the records of
patients admitted into the Carmichael Hospital
for Tropical Diseases during the year 1935
shows that in as many =as 60 per cent of the
patients the gastro-intestinal tract was involved.
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Detailed investigation with the help of labora
tory and y_ r5y examinations brought out the
fact that approximately 26 per cent suffered
from helminthic infections, 28 per cent from
catarrhal conditions of the intestines of various
origin and the remaining patients From patho-
logical appendix, gastro-duodenal ulcer, patho-
logical gall-bladder, ete. Helminthic parasites,
especially hookworm, live in the upper part ©f
the small intestine and a heavy infection may
alter the normal physiological processes of
absorption in this part (cases II and V).
In addition, = large number of patients <°m-
plained of vague abdominal symptoms without
showing any definite laboratory findings for
known ‘infective zgents, Most of these patients
showed a condition of hypo- ©* hyper-chlor-
hydria which is very commonly associated with
chronic dysenteries and colitis in which the
original causal agent, either bacterial or proto-
z0al, 18 yery difficult to detect. The acidity ©of
the stomach is in itself = factor in the absorp-
tion of the drug inasmuch as it is often here
that the gryg is rendered suitable for absorp-
ton by gisintegration of tablets and conversion
°f insoluble into soluble compounds .

Another important factor which should not be
105t sight of is that the rapid passage °f the drug
through the small intestine, Where absorption
of a drug usually takes place, occurs in chronic
diarrhoeas and dysenteries. X-ray examinations
by barium meal show that the meal in these
cases hurriedly passes through the small intestine
and in . few hours, less than five usually, it
feaches the pelvic colon, not a trace being left
in the gmall intestines. The drug is thus not
allowed time for apsorption. these
conditions, the mucous membrane of the gastro-
intestinal tract is not quite normal in = large
percentage of patients in the tropics and peptic
ulcers, pathological gall-bladder 2and appendix
¥ frequently met with. The absorption of
TUgs in such cases ma, not be normal.

Besides

Summary

tneThe following factors may be responsiblef for
variability in the absorption ©f drugs trom
gastro-intestinal tract and the practitioner
l—; the tropics should bear them in mind when
_expected  therapeutic results are DOt
obtained .-

(1) The acute or chronic inflammatory condi-
tion of the mucous membrane. It is well known
that under such conditions absorption ©f drugs
' modified.

(2) The rapid passage Of the meals through
small intestines generally, and ypper part
©f the small intestine particularly, where absorp-
10n of these drugs usually takes place.

(3) The hypo-acidity ©of the stomach which

_often met with in chronic dysenteric infec-
tions.

the

(Continued at joot of mext column)
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(Continued jrom previous column)

(4) Lastly, the drug may be administered
in the form of tablets which are not properly
constituted. Some of the ingredients used may
prevent the disintegration of the tablet before
reaching the part where absorption of the drug
takes place, and in some cases the tablets may
not disintegrate at all and may pass through the
gut in an unbroken mass. It is open O ques-
tion whether the atebrin and plasmochin com-
bination in the dragees used renders the ahgorp-
tion of the individual drugs me=e difficult. It

will be observed that, in a number of cases

cited, atebrin was not absorbed when the com-
bination dragees were administeredl whereas
atebrin in the form of tablets by itself was
absorbed.
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