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[118ENIc in various forms lias for many years

SUffl /6].VCI1 in malaria, sometimes to patients
from malarial feyer, but more often

, ?s¢ convalescing from malaria.
is +16 1-sP arscnic after an attack of malaria
defi Lac tional. Ave have however traced no
u ni*e gtatement regarding the rationale of such
COiiHO. _arsenic; it is apparently intended to
le anseillia an(l to reduce the tendency

to
. rcipplse! Athough there is no proof that it does
1lsc arsenic 1is n?t discussed gpy

to

furt

of Sﬂgii llere- The Wl'iter has had no opportunity

of € y]ng this matter or of aggessing the value

'118enic "used in this way. We are here con-
"1ith the use of arsenic in the control

of

t/l A of malaria.
of Jl'; _tory of the use of arsenic in the attack
of "lar*a really dates from the introduction

refer|0 arsPbenamines. The earliest available
of u?nCe “e subject in the literature is that
Grrier (1910); and there are several other
pr! Contributions on the gubject; altogether
hav .t;venty publications on the subject
abnp 7 traced. Most of these puyblications
last aAO(A sllortly before, during, and after the
interwfrl wAenlthe subject raised considerable
of Certain limitations of the treatment
ar) #'al'la with these preparations then became
yu8nt> and the Subject was left there,
the brought the matter to life again was
syDhT duction malai'ia therapy for neuro-
8j3e + 5 Here one was dealing with a known
the the parasite, usually P. vivax, and
conh-T** o©of the neoarsphenamines in the
catecl v®vax infection was clearly indi-
aill- Moreover the wuse of the neoarsphen_
Pers Was obviously not contra-indicated in
seve If suferinlg from neuro-syphilis. Therefore
Pllcatlonls appeared on this matter, and
pla e?arsphenamines came to hold a definite
wt, . e control of therapeutic malaria,
.n?  one Suggested their use in naturally

aCo A
ne  Irta*aria until Goldman (1938) described

earl

GS

the
\vithUre a case  naturally-acquired malaria
ars .n1, lnerous relapses with the new trivalent

~ Aic-al preparation produced by Parke, Davis
arafll}lll and known as mapharside*‘ This prep-
sypbilis is of high potency and low
in 11 Niven (1940) tested this preparation
f5 ]73- .ally acquired malaria in Malaya against
clParum, P. vivax and P. malaria. Niven's

O |
toxf , 1#1

. mapharside is.not an arsphcnamino hut an
?oxkIo. o

two tables summarizing the effect of the drug
on the peripheral blood findings are here repro-
duced.

Table I

Disappearance of asexual parasites in acute
falciparum malaria treated with mapharside
or quinine

Number of cases showing asexual

parasites each day following commence-
ment of treatment

Mapharside 18 17 s IS 18 18 18
Quinine 20 20 18 6
Table II

Disappearance of asexual parasites in acute
vivax malaria treated with mapharside or

quinine
Number of cases sghowing asexual
parasites each day following commence-
ment of treatment
1 2 3 4 5 6 7
Mapharside 20 s 0 0 0
Quinine 20 20 13 5 1 0 0

His conclusions were as follows : 72

Mapharside is found to have dramatically rapid effect
on the sexual and asexual forms )f p. vivax.

Mapharside is shown to be relatively inert against
P. falciparum and P. malarias and to have ;ittle effect
on either the production or the viability of crescents

It is concluded that the place of mapharside in the
treatment of malaria is limited and will probably be
mainly confined to therapeutic vivax malaria. The
ding may possibly be of value also in chronic relapsing
vivax malaria but on this point further evidence is
desirable.

These findings are quite definite and clear-cut,
and in normal times with adequate quinine
available, me one would think of recommending
these preparations for the treatment of naturally
acquired malaria in general' In fact suCGh a
procedure will be fraught with danger and might
cause many preventable deaths, for the danger-
ous form of palaria, namely P. falciparum
infection, is little influenced by this treatment.

In times of quinine shortage, however, other
considerations come into play, and it might be
justifiable in suitable cases to make wuse of
the anti-malarial properties of these arsenical
preparations. ,

The work briefly reported in this paper was
undertaken with the following objects : (1) T©
find out whether in patients in hospital in whom
blood examination and the identification of the
parasite were possible, the treatment With neo-
arsphenamines might reasonably e adopted. (2)
To find out whether the mnew preparation,
mapharside was mewre effective in controlling
malarial fever than the older preparations such,
as novarsenobillon.

Patients were admitted to hogpital showing
malarial fever and malarial- paragites in con-
siderable number in the blood. They . were!
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kept without any treatment, if possible for two
or three days, to make sure that the infection
was not e natura]_]_y- subsiding one. (This fact
made it impossible to study heavy infections of
malignant malaria, because considered
dangerous to keep them without gny treatment.)
Treatment was then ipgtituted, and the effect of
the treatment on the fever and on the peripheral
blood findings was carefully recorded by the
keeping of 4-hourly temperature charts and by
careful examination of blood films twice daily
morning and evening. In some (agses, parasite
counts were also done, and in all cases the rough
estimation of the number of parasites was made.

In a]_]_’ about 20 cases were treated. It is not
proposed here to present details of all the 20 cases
but merely to outline the main findings,

(a) Results in benign tertian malaria

Novarsenobillon was given intravenously to
begin with in doses of 0.15 gramme and later in
doses of 0.3 and 0.45 gramme. To begin with
On]_y one j_njectj_on was given, but later the
number of injections was increased to three at
intervals of 4 or 5 days.

On the whole, the results of treatment were

excellent. A single injection of
billon cut short the attack of malaria very

promptly. The temperature fell to normal
within 24 hours, and the peripheral blood became
negative usually within 48 hours, sometimes
within 24 hours. Our findings agree With those
of Goldman, that the effect of arsenic in benign
tertian malaria is more dramatic than that of
quinine. The patients suffered none of the dis-
comforts ygually associated with quinine treat-
ment .

The treatment, however’ had certain disadvan-
tages which became clear. After one injection
only, relapse was common, Sometimes within a
few days, and after two or three injections also,
relapse was not infrequent but at a later period.
It cannot be said that after three injections the
relapse rate was higher than it is after a one
week's course of quj_nj_ne, but the relapse rate
was gufficiently high to indicate that even after
three injections the treatment failed to eliminate
the infection in a considerable number of cases.

Another dj_sadvantage of the treatment ]_ay in
the fact that even though = patient on admission
showed only benign tertian paragites in the
blood, there i latent
malignant infection which revealed itself only
after the tertian parasites had disappeared as
the result of treatment. This is another indi-
cation of the fact that P. falciparum is not
suseentible to the action of arsenicC.

With mapharside, results
those obtained with novarsenobillon.
of mapharside given was 0.04 gramme.
number of patients treated with mapharside was
not large, so final conclusions are not justifiable,
but there was no definite evidence that maphar-
side was any more effective in controlling the
fever and making the peripheral blood negative
than novarsenabillon; in fact the evidence was

it was

novarseno-

was in some cases a

gimilar to
The dose
The

were

[Makch, 1944

rather to the contrary; the results obtained with
mapharside were not quite se dramatic as those
obtained with novarsenobillon.

NAB. in P, vivax infectlien.
Fever eentrelled and blood made negative.
Relapse

Results with MAPHARSIDE were similar.
(6) Results in malignant tertian malaria

In malignant malaria both mapharside and
novarsenobillon had yery little effect. The cases
studied were all of low grade infection, with low
fever, and P. falciparum constantly in the blood,
but neither of the arsenical preparations used
appeared to control the fever or to cause the dis-
appearance of parasites from the blood. In all
the cases, quinine treatment had to be instituted,
and the pegponge to treatment with quinine was
excellent.

MAPHARSIDE in P. falciparum mffed iom.
Failure: fever easily controlled by quinine.

Results wilth NAB. were similar

Conclusions

Though the number of cases treated was not
great, it considered justifiable to
continue this line of investigation further. The
experiment indicated clearly that the use of
these two arsenical preparations in the treat-
ment of malaria had severe limitations. They
could only be used with gafety in cases in which
one was quite sure that one was dealing with
vivax infection. Our experience in
(Concluded, on opposite page)

was not

= pure P.



~ (Continued, jrom previous page)
alcutta is that one can very rarely be sure of
- Even if one could feel gy, and applied
16 treatment with either of these preparations,
* relapse rate would still be considerable. It
? therefore clear that neither of these prepara-
thHS can be recommended for wide use in the
eatment of malarial fever.
£t ig? not j i that a combined
eatmergléjwi\]geréne Oflmgizzéblgreparatlons with
MUinine mlght be a vyery effective treatment for
i la, anc” that the relapse rate might be con-
clerably reduced. We have no definite evidence
7 this point and are not at present in a position
1? study the matter. Nevertheless in P. vivax
7t191’1 the results of a Slngle ln]ectlon are
Sually go dramatic and the fever is so quickly
i n ed that the writer feels that if he himself
Ae 0 ed an attack of malaria due to this
ir. *le wou” feel strongly tempted to start
S ‘treatment with one injection of neoarsphen-
1Une> and then to take quinine.
“'e Samc time as the work was being done on

subiects maphar51de was gupplied to Dr. B. M.
upta for trial in monkey malaria. His findings
')Orted elsewhere in this journal) are that in

Eﬁl ]_ infection in monkeys, mapharside has little
erapeu effect.
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