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The discovery of antimalarial properties ni 

Plasmochin and acridine derivatives such -is 

'?tebrin is undoubtedly a great advance in the 

herapy of malaria. The untoward symptoms 
which are occasionally observed, their inability 
to prevent relapses in a certain percentage of 

cases and their not having a true prophylactic 
a?tion, inasmuch as they have no action on the 
?P?rozoites injected by the mosquitoes, have 

however necessitated a vigorous search for drugs 

Y"ich may be free from these disadvantages. 
large number of synthetic compounds have 

herefore been tried in malaria, but so far phis- 
*tt?chin and atebrin have held the field. For 

15 last few years some of the compounds prc- 
Pared from azo-dyes have been the subject 

of 

lntensive study on the part of chemists, expen- 
mental pathologists and clinicians. Sulphani- 
ainide is the name adopted by the Council of 

harmacy and Chemistry of the American 

judical Association as a convenient abbrevia- 
ion for p-amino-benzene sulphonamide, which 
as been shown to be the active portion of the 

Molecule of prontosil, a drug which was first 

Produced by Damagk in 1935. A number of 
fie\v compounds have since been produced whose 
ac'tivity depends on the presence of this molecule, 
and which are being extensively used by the 

judical profession in various infective condi- 
l0ns with remarkable success. These com- 

pounds have also been tried in the treatment ot 

^laria and the views which have been expressed 
y. h regard to their efficacy in this disease are 

^ ivergent For instance, Diaz de Leon (1937), 
} 0 Was the first to carry out trials in malaria, 
heated 15 cases with - apparently good results. 

. 
le drug was administered by the mouth except- 
in a severe case where he had recourse to an 

i^.ion of 10 c.cm. of a 5 per cent solution, in ' dition to the usual administration by the 

^?uth. Hill and Goodwin (1937) in the same 

Jear treated 100 cases of malaria with intra- 
, Oscular injections of prontosil every twelve 
?Urs and found that 4 injections sufficed to 

(1q satisfactory results. Read and Pino 

"38); however, did not obtain encouraging 
esults. They treated 3 cases of malaria with 

the initial doses of 6 tablets (1.8 gm.) in 24 

hours; afterwards the dosage was reduced to 3 
tablets a day. Patients showing gastric symp- 
toms were given intramuscular injections. These 
r workers observed that sulphonamide has anti- 
malarial action of a mild order inasmuch as it 
has neither a sufficiently definite action on the 

cycle of schizogony nor has it remarkable pro- 
perties as a gametocide. Pakenham-Walsh and 
Rennie (1938) treated a case of induced malaria 
with prontosil by giving 3 gm. of the drug 
daily for 3 days. The temperature came down 
and the parasites disappeared, but a week later, 
the fever relapsed and the parasite counts were 
nearly as high as in the original attack. 

Das Gupta and Chopra (1938) tested the 

efficacy of prontosil in monkey malaria. They 
found that in doses of 0.5 to 1 c.cm., given intra- 
muscularly, the drug failed altogether to check 
the multiplication of P. knowlesi in the rhesus 
monkey. The disproportionately heavy doses 
of 3 c.cm., however, proved effective. Trials 
were then carried out in the Carmichael Hos- 

pital for Tropical Diseases on a series of cases 
of human malaria with a view to seeing how 
effective the drug was in Indian strains of 
malaria if administered in such therapeutic 
doses as are effective in streptococcal infections. 
In the present paper the results of these trials 
have been recorded. 

The patients were all admitted to the hos- 

pital and, with the exception of those showing 
urgent symptoms, the antimalarial treatment 
was withheld for a few days in order to 

select only those cases which did not show any 
tendency to spontaneous recovery. Approximate 
estimations of the number of parasites were 

daily made during this period and the treatment 
was started when the parasite counts were fairly 
uniform for two or three days. Daily examina- 
tions of the blood for malaria parasites were 
carried out during the course of treatment and 
also for a few days after the treatment was com- 
pleted. The effects of the drug were carefully 
studied on (i) temperature, (u) the sexual and 
the asexual forms of the parasites and {Hi) the 
time taken for the disappearance of the 

parasites from the peripheral blood. Any un- 
toward effects produced were recorded. When- 
ever possible, the patients were kept under 
observation for a fortnight or so after the treat- 
ment was completed and the cultural examina- 
tions of blood were also carried out in a number 
of cases to determine if the infection had been 

eradicated. 

In the present series oral administration was 
the usual procedure but a perusal of the table 
will show that injections were also given in three 
cases. We first started with one tablet (0.5 
gm.) three times a day for five days and later 
increased the dose to 2 tablets four times a day. 
In the one quartan case in this series the drug 
was continued for seven days. The injections 
were given intramuscularly in the gluteal region, 



3
2
2
 

T
H
E
 

I
N
D
I
A
N
 

M
E
D
I
C
A
L
 

G
A
Z
E
T
T
E
 

[J
un

e,
 

19
39

 

Num- 
ber 

Race, Sex 
and Age 

M, M., 20 

M., I. Ch., 11 

3 I H., M., 28 

II, M., 22 

II., M, 22 

II., M., 16 

M., M., 32 

Findings of parasites before 
TREATMENT 

Species 

B.T. 

B.T. 

B.T. 
M.T. 

M.T. 

M.T. 

M. T. 

M.T. 

M.T. 

Sc. I" Sc. 8 E., M., 41 M. T. 

9 M., M., 9 M.T. I Sc. \ Sc. 

As. 

(1,000 per 
500 

W.B. C's). 
(900 per 

500 
W.B. C's). 

V. Sc. 

(4 or 5 per 
field). 

Sc. 

(Thick film) 

V. Sc. 

+ 

Sex. 

Sc. 

Sc. 

Sc. 

0 

Table 

Findings of parasites during and after treatment 

2nd day 

As. 

Sc. 
(200 per 500 
W.B. C's). 
(150 per 500 
W. B. C's). 

Sc. 

(2 or 3 per 
field). 

Sc. 

V. Sc. 

Sc. 

Sc. 

Sc. 

Sex. 

0 

0 

Sc. 

Sc. 

Sc. 

Sc. 

0 

Sc. 

Sc. 

3rd day 

As. 

Sc. 

Sc. 

Sc. 

(1 per 
field). 

Sc. 

(Thick 
film). 

V. Sc. 

(Thick 
film). 

Sex. 

\ 

0 

0 

Sc. 

Sc. 

Sc. 

Sc. 

(Thick 
film). 

Sc. Sc. 

4th day 

As. 

V. Sc. 

Sc. 

V. Sc. 

Sc. 

Sc. 

Sex. 

Sc. 

Sc. 

Sc. 

0 

V. Sc. 

0 Sc. 

5th day 

As. I Sex. 

Sc. 

Sc. 

Duration o? 
fever in 

daj's after 
beginning 
treatment 

Remarks 

0 ! 0 3 Five injections of 5 c.c. each of 

5 per cent sol. on consecutive days. 

Q H.W.+, C.D.+. 
bc- i 0 4 Parasites reappeared after three 

days. Treated with prontosil 
(orally) 2 tabs. (0.5 gm. each) three 
times a day for 5 days. Although 
apyrexial the parasites persisted. 
Finally treated with atebrin. 

Prontosil 3 c.c. i.m. for three days 
followed by one tab., t.d.s., for 

5 days orally. Crescents treated 
with "cilional. Relapsed two weeks 
after treatment. Finally cured with 
atebrin. 

Two tabs, four times a day for 
5 days. Rings persisted for 1 day 
after the treatment was started. 
Crescents not affected; destroyed 
with cilional. Kept in hospital for 
1 month, no relapse. H. W. +? 

Sc. 2 Two tabs, four times a day for 
5 days. Crescents destroyed with 
cilional. Observed in the hospital 
for 3 weeks. No relapse. C.D.+. 

Sc. 1 Two tabs, four times a day for 5 

days. Crescents persisted; observed 
in the hospital for 3 weeks. No 

relapse. 
Sc. Apyrexia Two tabs, four times a day for 5 

days. Crescents persisted; observed 
in the hospital for 3 weeks. No 

relapse. 
0 2 Two tabs, four times a day for 5 

days; observed for 8 days no 

relapse. 
Sc. 3 Two tabs, four times a day for 

5 days. Crescents persisted. Re- 

lapsed after 20 days. Finally 
treated with atebrin. 

Sc. | Nil \ One tab. three times a day for 
1 5 days. Apyrexial when treatment 
1 1 was started. Crescents persisted. 
\ \ Observed for 20 days; no relapse. 
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10 IH, M., 231 M. T. I (6,000 perl 0 I (4,000 perl 0 I Sc. I 0 I Sc. I 0 I 0 j Sc. I 4 j Took 10 grains of quinine on the 
500 / / 500 //////// / previous day. Prontosil 5 c.c. 

W. li.C's). W.B.C's). 

11 

12 

13 

14 

15 

16 

17 

18 

19 

A.-I., F? 14 

H, M., 18 

H., M., 28 

LCh.,M., 19 

f Ch,M,12 

H., M., 32 

16 

Buddhist, 
M., 24 

H., F., 6 

B.T. 
Q. 

M.T. 

M. T. 

IT. 

B.T. 

B T. 
M. T. 

M.T. 

B.T. 

B.T. 

Sc. 

Sc. 

Sc. 

+ 

+ 

+ 

+ 

Sc. 

Sc. 

Sc. 

Sc. 

Sc. 

Sc. 
(M.T.) 

Sc. 

Sc. 

Sc. 

Sc. 

+ 

+ 

(M.T.) 

+ 

Sc. 

+ 

Sc. 

Sc. 

Sc. 

Sc. 
(M.T.) 

Sc. 

Sc. 

Sc. 

Sc. 

Sc. 

Sc. 

Sc. 

Sc. 

Sc. 

Sc. 

Sc. 

Sc. 

(Thick 
film). 

Sc. 

Sc: 

Sc. 

Sc. 

Sc. 

Sc. 

Sc. 

Sc. 

Sc. 

Sc. 

Sc. 

Nil 

(5 per cent) i.m. and 2 tabs., t.d.s., 
for 2 days and 2 tabs, four times 
a day for 2 days. Observed for 
11 days; no relapse. 

Took 0.3 gm. of atebrin on the 

previous day. Prontosil 2 tabs, 

t.d.s., for 5 days. Observed for 
16 days. No relapse. 

Prontosil 2 tabs, four times a day 
for 5 days. Apyrexial when 
prontosil was started. Crescents 
persisted. 

Prontosil, 2 tabs, four times a day 
for 5 days. Crescents persisted, 
observed in the hospital for 
13 days; no relapse. 

Prontosil, 2 tabs, four times a day 
for 7 days. Parasites persisted for 
7 days after treatment. H. W. 
treated with CsCl?. 

One tab., t.d.s., for 5 days. Relapsed 
after 2 weeks. Treated finally with 
atebrin. 

Two tabs., t.d.s., for 5 days. 
Crescents persisted. Filarial lym- 
phangitis. 

One tab., t.d.s., for 5 days. Crescents 
found last day of treatment, treated 
with cilional. Relapsed after 18 

days. Finally treated with atebrin. 
One tab., t.d.s., for 7 days; could 
not retain; the parasites persisted. 
Then 2 tabs., t.d.s., for 5 days; 
could not retain; the parasites 
persisted. Finally treated with 
atebrin. 

Half a tab. four times a day for 
5 days, originally admitted for 
ichthyosis. Relapsed after 15 days. 
Finally treated with atebrin. 

Abbreviations used:? H.F.= Hindu female. Sc. = Scanty. 

M. M.= Mohammedan male. A. I. F. = Anglo-Indian female. V. Sc. = Very scanty. 

H. M. = Hindu male. B.T.= Benign tertian. Q.= Quartan. 

I. Ch. = Indian Christian. M. T. = Malignant tertian. H. W.= Hookworm. 

E. M. = European male. As. = Asexual. i. m.= intramuscular. 

A. I. = Anglo-Indian. Sex. = Sexual. C. D. = Wassermann reaction. 
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the dose being 5 c.cm. of a 5 per cent solution 
for five consecutive days. 
The table shows that prontosil does cause 

disappearance of the parasites from the peri- 
pheral blood; in cases of infection with P. falci- 
parum the asexual forms were destroyed within 
2 to 6 days but the sexual forms remained un- 
affected (cases 2, 3, 4, 5, 6, 8, 9, 10, 11, 13, 14, 
17 and 18). In infection with P. vivax both the 
asexual and sexual forms disappear from the 

peripheral blood within 2 to 5 days (cases 1, 2, 
12, 16, 17 and 19. Unfortunately only one 

case of pure quartan infection was admitted 
during the period of investigation and the effect 
of prontosil on both the asexual and the sexual 
forms of this species was found to be much less 
marked than on the other two infections, the 
parasites persisting for a comparatively longer 
period. It is also evident from the table that 
the patients who were given smaller doses of the 
drug (0.5 gm. three times a day for five days) 
were relieved of the symptoms and the blood 
was negative for malaria parasites, but the 
patients relapsed during their stay in the hos- 
pital. No relapse, however, occurred in those 
patients who received a higher dose (one gm. 
four times a day for five days), with the excep- 
tion of one case who gave the history of long 
duration. In the present series, prontosil, 
administered by injection, did not prove to be as 
effective as when given by the mouth. 
The untoward effects which were observed in 

a certain number of cases during the course of 
administration of prontosil were of mild charac- 
ter, and beyond slight epigastric distress and 
flatulence no toxic effects were recorded. One 
of the patients showed great sensitiveness to the 
drug and it had to be stopped. 

Summary and conclusions 

(1) Prontosil in ordinary therapeutic doses (3 
to 4 gm. daily for five days) has an undoubted 
action in causing disappearance of malarial 

parasites from the peripheral blood and in con- 

trolling symptoms of the disease. 

(2) It destroys both the asexual and sexual 
forms of P. vivax and P. malariae and only the 
asexual forms of P. falciparum. It has no 

action on the crescents. Its action on P. malariae 

appears to be comparatively slower and less 

potent. 
(3) In smaller doses (1.5 to 2.0 gm. daily 

for five days) the symptoms of the disease 
abated and the parasites disappeared from the 
peripheral blood but recrudescence of the disease 
occurred within a fortnight. 

(4) Prontosil undoubtedly possesses mild 
antimalarial properties in infections with Indian 
strains of malaria and is worthy of trial when 
other antimalarial drugs are not available or 

are contraindicated. 
The series is very small and the conclusions 

are only tentative. 

(Continued at foot of next column) 

(Continued jrom -previous column) 
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