
March, 1944] ARSENICALS IN SIMIAN MALARIA: DAS GUPTA & SIDDONS 99 

ORGANIC arsenicals in the treat- 
ment OF SIMIAN MALARIA 

By B. M. DAS GUPTA 
and 

L. B. SIDDONS 
,0^ the Department of Protozoology, School of 

Tropical Medicine, Calcutta) 
J"T .appears from the literature that organic 

rsenical compounds, such as the salvarsans, 
lave not given results which justify their 

^ployment in the general treatment of malaria : 

pertain measure of success has been reported 
I 

y in tertian malaria {P. vivax). Recently, 
^?\vever, Goldman (1938) has claimed striking 
J esylts with 

' 

mapharsen 
' in the same type of 

Malaria : among 24 cases treated with this drug 
njy 2 relapsed, and these were among the group 
Opm cases who received but one injection of 

1 
to 0.06 gm. of the drug. On the other 

Young and McLendon (1939) found that 
aPharsen. failed to eradicate the parasites in 

any one of 10 cases of induced quartan malaria 
(P. malaria;), though the symptoms were 

relieved; the viability of the parasites was not 
affected. Recently Lowe at the School of 
Tropical Medicine has been experimenting with 
arsenicals in the treatment of human malaria, 
and, as an extension of this work, trials have 
been made with mapharside (the British name 
for mapharsen) and novarsenobillon (' N.A.B.') 
against P. knowlesi. 

Material and methods 

The methods of inducing P. knowlesi infection 
in rhesus monkeys (S. rhesus) and of estimating 
the intensity of the infections have been des- 
cribed elsewhere (Das Gupta and Siddons, 1943). 
The strain of P. knowlesi maintained in this 

laboratory almost invariably produces typical 
infections of a progressive and fatal character 
in monkeys, but the infection can be controlled 
by an efficient anti-malarial drug. These facts, 
together with considerations of economy under 
the present abnormal war-time conditions, have 
led to the minimum use of control animals in 

investigations on anti-malarial drugs being con- 
ducted in the department. 

' N.A.B.' and mapharside were given daily 
by intravenous injections. The quantity of 
' N.A.B.' in an injection varied from 0.0075 gm., 
or one-twentieth of the human dose of 0.15 gm., 
for a monkey weighing 1? kilos, to 0.1 gm., or 
one-third of the human dose of 0.30 gm., for 
a monkey weighing 2 kilos. The dosage of 

mapharside was 0.004 to 0.01 gm., from one- 

tenth to one-fourth of the human dose of 
0.04 gm., for monkeys weighing 1^ to 3 kilos. 

Observations with 
' N.A.B.' 

The essential data are given under experiments 
numbered 1 to 6 in the table. 

In experiments nos. 1 to 3, quantities of 
0.0075 to 0.045 gm. of the drug gave little or 
no evidence of parasiticidal action, and the 
infections increased to fatal intensities, The 

dosage of 0.0045 gm. (experiment no. 3) had 

some effect on the parasites, for the infection 
rate of the red cells remained stationary at 

roughly 6.2 per cent from the fourth to the sixth 
day of treatment: The parasites then appeared 
to recover their vitality, and the infection rate 
rose to 16 per cent, after which the animal was 
treated with a more efficient anti-malarial drug 
and the infection was controlled. 
With higher doses of 0.06 to 0.09 gm. (experi- 

ments nos. 4 and 5), the infections wei e 

incompletely controlled and the animals suivived, 

parasites could be found in the peripheral 
blood 

for at least eleven days after commencement of 

treatment. In experiment no. 6, treatment with 

0.1 gm. of the drug gave the kind of results 

expected of an effective anti-malarial agent, 
with appreciable evidence of direct action on 

the parasites, but it was not surprising that such 
a large dose could not be "tolerated. 
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Therefore the administration of' N.A.B.', while 
having some action, is not an efficient method of 
treatment of simian malaria due to P. knowlesi. 

Observations with mapharside 
The data for tests with this drug are shown 

under experiments nos. 7 to 14 in the table. 

Table 

The effect of arseniccds on simian malaria (P. knowlesi) 

, Percentage of infection 
i Treatment, ofRBC. 

Serial . ? 

, i number of 
number of ; '71 ! doses X I ; i Remarks 

experiment; 
number 

j quantity | Before | After. 
^gmJ ! treatment i treatment 

27 1 X 0.0075 

2 30 

3 32 

44 

49 

9 50 

10 51 

12 57 

1 X 0.015 
2 X 0.03 
6 X 0.045 

4 34 ; 7 X 0.06 

6 42 2 X 0.1 
1 X 0.045 

11 ! 54 3 X 0.008 

4 X 0.008 

13 63 4 X 0,01 

14 65 4 X 0.01 

17.0 

5.8 

Below 
0.1 
0.8 

5 40 2 X 0.075 | 13.2 
5 X 0.09 

10.4 

(a) 
' N.A.B.' 

? Animal died morning after treatment; heart 
[ blood showed very heavy infection with normal 
I parasites. Object of experiment was to test effect 
of drug on morphology of parasites. No effect 
observed. 
Further treatment with mepacrine hydrochloride 
failed to save the animal. 
Animal had to be treated with a more efficient 
anti-malarial. 
During treatment infection rate rose to 9.8 per 
cent, then decreased to chronic level. Blood 
became negative only after treatment with 
another anti-malarial. A small proportion of 
parasites showed degenerative changes. 
Parasites persisted for 11 days before further 
treatment with another drug terminated the 
infection. 

Below Infection reduced to chronic level, but animal 

21.4 

16.0 

1.4 

Below 
0.1 

0.1 died on the 4th day after commencement of 
treatment?dosage probably not tolerated. 

(b) Mapharside 
2 X 0.004 

4 X 0.004 1.4 

5 X 0.004 0.4 
1 X 0.008 15.2 

10.0 

0.2 

13.0 

1.0 

Showed heavy infection when treated; up to 
5 per cent of parasites showed degenerative 
changes after treatment. Animal died. 

6.0 Animal died 2 days after last dose, heart blood 
showed parasites. 

18.2 Do. 
20.0 Treated when parasites were in the 'ring' stage; 

20 hours later mostly normal schizonts present 
(infection rate 12.6 per cent). These were 

allowed to sporulate when rate became 20 per 
cent. Treatment with another drug did not save 

; the animal. 
? Animal died day after 3rd dose; heart blood 

j showed moderate infection. After 2nd dose count 
was 12 per cent. 

35.0 Animal died day after last dose; heart blood 
i showed 35 per cent infection rate. Control 
monkey treated with another drug when showing 
14 per cent infection; infection controlled and 
animal still alive 2 months later. 

16.3 After 2 doses count was 8 per cent. Treatment 
with another drug failed to save animal. Un- 
treated control died 2 days earlier. 

12.2 Treated with another drug; animal alive. 

Experiment no. 7 was designed to facilitate 
the observation of the effects of the drug on the 
morphology of the parasites. The proportion of 
parasites showing such an effect was not greater 
than 5 per cent. In experiment no. 9, 0.008 gm. 
did not prevent the development of the parasites 
from 

' 

rings into normal mature srhizont? which 

sporulated, with the result that the infection rate 
rose from 12.6 to 20 per cent. 

In the remainder of the experiments, the 

infection rate of the red cells was always higher 
after the course of treatment than before, though 
usually after the first or second dose a tem- 

porary decrease could be noted for one or two 

days, after which the infection rate rose again 
to peak level. Animals not receiving further 
treatment with a more efficient drug died during 
the primary infection. 
The conclusion is that mapharside has no 

significant action against P. knoivlesi. 
(Concluded on opposite page) 
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Summary and comments 
So far ag we are aware> organic arsenicals 

g.ave not been tried before in the treatment of 
sp i^1 malaria (P- knowlesi). Neither novar- 

f 
n?bill?n (' N.A.B.') nor mapharside gave satis- 
ctory results in the present trials, for in not 

j., 
e out of 14 monkeys treated with either of 
e?e drugs were parasites eradicated from the 

p^.ripheral blood without the aid of other more 
gQ^t drugs. Both 

' N.A.B.' and mapharside 
^^mes produced a temporary reduction in 

, 
e Jnfection rate of the red cells, and only in 
Vases ?f animals receiving 0.075 gm. or more 

i- N.A.B.' did the infection rate show a con- 

of*?ous decline. Except with very large doses 
N.A.B. ' a parasiticidal action of the drugs 
not much in evidence. 
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