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In the attempt to find some drug that will
effect a permanent cure in malaria the medical
profession in this country has started using
combinations of different anti-malarial reme-
dies. Tablets containing these combinations in
various proportions have Dbeen put eon the
market by well-known firms and are being
extensively used. For ingtance, plasmochin has
been combined with quinine and atebrin 11
various proportions.

Although the action of plasmochin has been
fully investigated by various workers and tflle
drug has finally been shown to act chj_efly’ in
non-toxic doges, on the sexual phage of malig-
nant tertian mglaria, = strong belief still exists
among the profession that plasmochin possesses
marked curative properties in the same way
as atebrin or the cinchona glkaloids, and that
it is even effective in preventing relapses. This
view has been utilized by Messrs. Bayer-
Meister Lucius in putting two combinations of
atebrin and plasmochin on the market. They
have been made in the form of dragees, one
containing 0.1 gm. of atebrin and 0.0033 gm-
of plasmochin and the other containing the
same dose of atebrin but 0.005 gn, of plasmo-
chin. The idea underlying these combinations
was that plasmochin by its schizonticidal
property would help the action of atebrin con-
siderably and thereby reduce the relapse Tate.
The dosage of plasmochin has been kept within
safe limits so that, if it fails to act on the
asexual gtage, it will produce its crescenticidal
action all the same without producing any un-
toward effects. Chopra, Gupta and Sen have
made a comparative study of the effects of one
of these combined preparations (containing
0.0033 gm. of plasmochin) and of atebrin by
itself on a series of 54 cases in the Carmichael
Hospital for Tropical Diseases and have shown
that?

(1) In cases of benign tertian and quartan
malaria, the combination is not more effective
than atebrin alone in so far as the time of dis-
appearance of the parasites from the blood is
concerned. In the case of malignant tertian

infection, however, the combination sppears °



Plate XXIT

Case 2:
Bpfone QRRERTIUN.
Case 3.
; After operation.
Before operation.
Case 4-

i After .
Before operation. operation



Plate XXITII

Case 5.

Before operation. After operation.
Case 6.

Before operation. After operation.
Casr M.

Before operation, Afeer gpgrabien.



Arc,., 1937]
be more effective and the parasites
more rapidly from the peripheral °° 2
(2) The relapse rate is ~definitely
cases where the combination ©of the
is used than with atebrin alone, i 2
infections.
(3) The combination
more toxic than atebrin alone.
In this paper we have embodied the

of our investigation on the effec
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combination containing 0-005 gm. v
chin as compared with atebrin o
Indian strains of malaria. The wag n

determine if the higher dose °f p -
combination is more effective, S° )
relapse rate is concerned, anrd . |
toxic effects are produced by such
During these studies the effects p

the drug were particularly observe

(1) on the sexual and JeiTcomplete

parasites and the time taken for

A
a on

disappearance from the periphera

(2) On the relapses.

(3) On the gplenic enlargemen

(4) On the function of the liver.

(5) In producing toxic effects. series

The ipvestigation was earned ©% nichel

45 cases admitted into the results
Hospital for Tropical Diseases andlthe on A
were  compared with those Obtained ©=
previous series of cases Created W
a"0ne. . r>/"mi++pd

Patients gyffering from malaria we=e ,
under the senior author and 2 thorougn
physical examination was conduc . nrorent
diately after admission. Except * ’
cases the agnti-malarial treatment wa.s Rerj
I.nenc.ed. until the parasites werel I
identified and the parasitic e?u Paid
constant for two or three febrile days ¥
examination of the blood during cases
enabled us to watch the progress inten-

and gave us information

sity of the infection. If
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peripheral plood were scanty, they were allowed
to increase till the counts were fairly high and
the rigor and other symptoms Avere marked.
Whenever possible, sugar tolerance and
den Bergh's tests were done both before and
after the course of treatment in order to deter-

van

mine if atebrin and plasmochin, when given in

combination, produced any deleterious effect
on the functions of the liver.

When all these preliminary investigations
were completed the drugs were given by the
mouth, one dragee (containing 0.1 gm. of
atebrin and 0.005 gm. of plasmochin) three

times a day for five consecutive days being the
usual doses for an adult. No other drug was
given except = mild purgative whenever neces-
sary. As regards diet, On]_y the wusual restric-
tions for a febrile condition observed.
During the course of treatment daily examina-
tions of the blood were carried out gpd, when-
ever possj_b]_e, a rough estimate was also made
of the number of parasites per c.mm. of blood.

After the completion ©f the treatment, the
patients were carefully observed in the hogpital
for at least a fortnight and daily examinations
of blood for malarial parasites were conducted
during this period. If thick and thin films
showed ne parasites, cultural examinations of
the blood were finally made before the patients
were discharged. If routine ]ahoratory examina-

tions revealed any other infection, e.q., dysen—
these

were

tery, helminthiasis, etc., were treated
during the period ©of observation.
Discussion @f results

Chopra, Das Gupta and Sen (1933) have

studied the effects of atebrin on the 1Indian

strains ©of malaria and the results
that series have been analysed for purposes of
comparison along with those obtained with
atebrin-plasmochin dragees in this series.

A perusal of table I will show that the atebrin-

plasmochin both on the
asexual and the sexual gtages of all the three

obtained in

combination acts

3h*r nf rases treated and the number of days required
the igerivheral blood after the commencement

of parasites from peripheral blood

In
on the On the On the mere

Number of  On the than
. 5th 6th da
cases Studied  3rd day 4th day day y 6 days
A,P A A4+P A A4PF A A4+P A A4+ P A AL P A
. 6 i 2 1 1 0 0 0
Ben;gn tertian 14 1 : Z s 2 2 6 2 2 0 G
Malignant, tertian ! 20 1: 0 1 1 4 0 0 1 0 1 0
Quartan . : S o 4 2 o1 0 0 2
1Xed benign tertian and malignant 7
tertian. 0 0
i . . 0
Mixed penign tertian and quartan '
Atebrin; P  Plasmochin
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species and that the time taken for the complete
disappearance ©of P. falciparum and P.. vivax

is usually two to four days. A delayed response
was, however, obtained in a small percentage of
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on the asexual and sexual forms of P. vivax, but

in the case of P. falciparum, although it removes
the asexual forms 1in the majority of cases

within a short time, the sexual forms are rarely

cases, the parasites disappearing five days after touched and persist even after the course Of
the commencement of treatment. In infections treatment is completed. In the case Of
with P. palari(B, the destruction of parasites P. nmalarias, atebrin alone ,ppears to be as
was quite slow; 66 per cent of the cases took effective or even superior to the combined

more than six days for the parasites to dis-

appear from the peripheral blocd.

A comparative study of the effects of this
combined preparation ©f atebrin-plasmochin
and atebrin alone shows that, in cases of infec-
tion with P. yivax, the disappearance of the
parasites by both methods of treatment is
comp]_ete in the majority of the cases within

dragees with regard to their action on both the
asexual and sexual forms.

Table III shows that there is no relationship
between the parasite count and the number of
days required for the complete disappearance
of the parasites‘ A perusal of this table will
show that both the drugs behave

less the same gy With regard to the relation-

in more or

four days, whereas with malignant tertian ship between the paragite count and their dis-
infection the combination yemoves® them in a appearance from the peripheral blood.
shorter time than atebrin alone. The reason Relapses.?0ut of a total of 39 cases treated

of this will be obvious from a perusal of table
II which shows that atebrin does not act

on

with atebrin alone, 5 apparently relapsed while
still under observation in the hogpital. Out of

the crescents and consequently the sexual 45 cases treated with the combination only 2
forms persist even after the course of treat- (1 P. falciparum and 1 P. vyivax) relapsed.
ment 1s over. In quartan malaria, atebrin This shows that the relapse rate 1is 12.5 per

alone produces even more rapid action than
the atebrin and plasmochin combination.

Table II giveg an idea of the comparative
efficacy of these dragees on the asexual and
the sexual forms of the different species.
benign tertian infection, the sexual forms are
more rapidly affected than the zgexual, but in

In

cent in the case of atebrin and 4.4 per cent in
the the combination. The series of
cases s very small, but in view of the fact
that these trials were carried out under fully-
controlled conditions, the results are worthy Of

note.

Spleen.?So far as the effects on the spleen

case of

the case of malignant tertian this treatment are concerned a ISOft Spleerll rapidly contracts

produces practically the same effect on both when the patlenil: 15 put o= e]I'ther treatment and

forms. As regards quartan the number of the fever subsides. No difference could be
!

cases was small

unfortunately too to enable
us to form any accurate conclusions; the gameto-
cytes seem to disappear quickly than
the forms.  The comparatively rapid
destruction of the benign tertian gametocytes
may Pe partly explained by their tendency to
spontaneous disappearance.

more

asexual

A Comparison of the effects of atebrin alone
with those of the combination dragees shows
that atebrin produces = more rapid action both

Table

observed in the case of the two treatments in
this connection. The hard spleen of chronic
malaria showed yeyry little alteration.

Effect the liver  fynction.?Lsevulose
tolerance and van den Bergh's tests were per-
formed on a small series of 7 cases. A perusal
of table IV will show that out of these 7 cases
4 showed already defective liver. The
function of the liver, in the remaining 3 cases,

was found to be normal both before and after
the

on

an

course O0f treatment.

II

The comparative efficacy of the drug o= sexual and asexual forms of different species

Sexual forms

Number of
cases where

Species ©of parasites Number of

Asexual forms

Number of
cases where

Number of

Number of
cases Where

Number of cases where

cases where _ Chey _ they cases where they , they

disappeared disappeared . disappeared
present within in more present disappeared h more
in 4

4 days 'than 4 days dayS  than a days
AP A ALP A ALP A A4P A ALP A AP A
Benign tertian - 9 7 8 7 a1 o 15 11 12 11 3 0
Malignant tertian 10 9 4 1 s s 21 18 17 18 3 0
Quartan 4 1 4 1 0 4 5 0 5 4 0

A — Atebrin; P Plasmochin
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Table III

-4 statement showing the para_site count and the number of days required for disappearance of

parasites
With Atebrin + Plasmochin With Atebrin aione
Number of days Number of days
Species Parasite count on required for com- Parasite count on  required for com-
the day ©of com- plete disappear- the day of com-  plete disappear-
mencement of ance of parasites mencement of ance Of parasites
treatment from peripheral treatment from peripheral
blood blood
Benign tertian (1) 10,000 3 days (1) 10,020 4 days
(2) 18,500 2 » (2) 16,820 3 .
(3) 7,500 3 E (3) 30,000 2 .
(4) 5,600 2 - (4) 28,000 1 day
() 21,000 5 - (5) 21,400 3 days
(6) 9,840 2
(7) 10,000 ERN
Malignant tertian (1) 8,000 3 days (1) 9,240 More than 6 days
(2) 5,100 2 - (2) 3,840 . 6
(3) 740 2 = (3) 14,200 Only 4 days
(4) 9,000 4 - (4) 128,000 More than 6 days
5) (5) 13,000 Only 6 days
Quartan (1) 650 6 days (1) 3,520 3 days
(2) 1,000 3.
(3) 800 2 .
(4) 2,400 3
after which the patient improved. He was
put o= plain atebrin from the following day.
In 2 cases Of benign tertian infection pre-
cordial distress was felt after the use of the
combination dragees and they had to be gtopped
in the middle of the course of treatment. Two
patients complained of slight epigastric pain
SPCCiCS treatment After freatment  and flatulence but could complete the course
Before LI€atmen of treatment. Yellow pigmentation of a mild
character ©of the whole pody was observed in
Benicn tertian Moderately | quite = number of the patients. The pigmenta-
defeative. [ N‘orrﬁaT. tion disappeared in the course of a few days in
Normal Nt some cases but in the majority slight yellow
) o) one. : ] he ti £
. ‘ ) ndefective coloration persisted even yp to the time o
tert Slightl Normal. i i
Déié;gér;int ertian g N}érmal . Slightly discharge from the hospital. From a careful
Malignant tertian Slightly defective defective. study ©f the three series of patients we have
Normal. formed the opinion that toxic coloration is some-
what more frequent with the combined prepara-
tion than with atebrin alone.
9 symptoms
Untoward, Symptoms. .n[{lgn%%@am the patlents Summary and conclusions
“ere produced in = large w as a rule s ‘ studies have been ied
2f this series. The symptoms were so Seveie (1)_ omparatlvg carrie
i11d, but in four patients hey "=%° dragees °°° M ° small series Of 45 cases on the thera-
rélhlat’ the treatment With " combination peutic effects produced by atebrin alone and

, with malignant
bad to be stopped. One patlen%e usual toxic
tertian infection developed atebrin 2nd plas-
effects after eleven doses of and Ccollapsed.
inochin and looked cyanosedand atebrin and

Stimulants had to be glvgg pe replaced by

, ha ' .
Plasmochin dragees of mallgnant teitian
Quinine. Another case 1 on the second
infection became very reStless developed diffi-
day of treatment. The patient rate went 2:

atebrin-plasmochin dragees (containing atebrin
0.1 gm. and plasmochin 0.005 gm.).

(2) In cases Of Denign tertian and quartan
malaria, the combination of the two drugs is
not more effective than atebrin alone in <o far
as the time of disappearance of the parasites
from the blood is concerned. 1In the case of
malignant tertian infection, however, the com-
bination appears t°© P& more effective and the

£ . and the pulse £ 99]%pparasj_tes di;appeaT: more  rapidly from the
culty o brealthlng - temperature o . Srinhera] circulation.
to 120 per minute Wi combined preparatlonp P .
The treatment with the administered (Continued, at foot of next page)

was Stopped and brOmideS were
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(3) With regard to the relationship between
the number of parasites and their disappear-
ance from the peripheral circulation, atebrin
alone and gateprin-plasmochin dragees behave
in the same way.

(4) The relapse rate is somewhat lower in
cases where the combination of the two drugs
is used than with atebrin alone, in all forms of
infection.

(5) There gppears to be no difference in the
two so far as the reduction of the size of the
spleen is concerned.

(6) The combination of the two drugs is
more toxic than atebrin alone.

(7) Distinct advantage <can be gained by-
treatj_ng cases Of malignant tertian infection
with the combination dragees, especially when
the sexual forms are present. In the case of

benign tertian and quartan infections they

appear t0 have no particular advantage.
It is fully realized that the series of cases

dealt with in this paper 15 very small and that
the conclusions can only be provisional. We

are grateful to Messrs. Bayer-Meister Lucius
and Dr. Brocke for supp]_Ylng the dragees free
of charge for these trials.
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