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Until recently quinine was the only drug 
employed in the treatment of all forms of 

malaria, but Acton (1920) showed that, while 
it cured 90 per cent of malignant tertian infec- 
tions if properly given, in benign tertian infec- 
tions the primary cures were not more than 25 
to 30 per cent even after a two months' course. 
Cinchona febrifuge which contains all the alka- 
loids of cinchona bark gave a cure rate of about 
50 per cent (Acton et al., 1921) so that it could 
be reasonably concluded that there must be 
alkaloids other than quinine which are respon- 
sible for this enhanced rate of cure. These other 
alkaloids were tested by him individually. 
Cinchonine and quinidine in 10-grain doses 
twice daily gave a cure rate of 60 per cent of 
benign tertian infection after a short course. 

Fletcher (1923) tested the action of different 
cinchona alkaloids individually in the treatment 
of malaria and testified to their having well- 
marked anti-malarial properties. The anti- 
malarial action of these alkaloids, however, varied 
in potency; quinine and quinidine, for instance, 
were more powerful than cinchonine and cincho- 
nidine. It would appear from this that not only 
do the different cinchona alkaloids vary in their 
anti-malarial activity generally but that their 
action on different species of the Plasmodium 
also varies. Attempts have, therefore, been 
made by. workers to develop compounds of these 
alkaloids by altering the side chains round the 
main nucleus and by combining them with other 
substances, such as aniline, acridine or other 
suitable compounds. In this way it is hoped 
that compounds with enhanced anti-plasmodial 
activity against one or other species may pos- 
sibly be produced which will act on both the 
sexual and the asexual cycle, or that perhaps 
such compounds will even have a destructive 
action on the sporozoites injected by the mos- 
quito bite and in this way act as true prophy- 
lactics. 

' 
Malarcan ' appears to be a product which 

has been prepared with this end in view. It 
was supplied to us through the courtesy of 
Dr. P. Rezak of Vienna in order that we might 
test its therapeutic efficacy against malaria in 
India. 

The drug is sold in the form of tablets which 
have a bright yellow colour. The makers recom- 
mend two tablets to be given every four hours 
day and night, i.e., 12 tablets within 24 hours, 
till the patient no longer shows any signs of 
fever. This is often not feasible and in our 

trials we gave the requisite amount of the drug 
in 3 or 4 divided doses daily. They recommend 
that tablets should be swallowed after a meal 
or light refreshment, with water. After the 
fever has subsided it is advised that two tablets 
be taken three times daily. The total dose 

necessary varies according to the severity of 
the attack from 80 to 120 tablets. In children 

smaller doses are recommended according to 

age. 
The makers also recommend the drug as a 

protective against malarial fever, two tablets 

being taken daily after any meals during the 
period the patient is exposed to infection and 
two tablets every other day for three weeks 
after leaving the malarial zone. The method of 

administration advised in itself shows that the 

drug is not claimed to be a true prophylactic, 
inasmuch as it is not expected to destroy the 
sporozoites injected by the mosquitoes, but to 
act as a curative in the same way as quinine 
does. The drug, it is said, produces no toxic or 
untoward symptoms and does not precipitate 
blackwater fever, like quinine does in suscep- 
tible patients. 

' 
Malarcan' is said to be a compound of a 

stereo-isomeric base of methyl-cupreine with 

methyl-acridinium-chloride and hydrocholic 
acid. It is thus probably a derivative of 

quinine or quinidine and, in high dilutions, it 
shows fluorescence under ultra-violet light. 
The anti-malarial properties of Malarcan on 

the Indian strains of malaria were tested by 
us in a series of 29 patients in the Carmichael 
Hospital for Tropical Diseases. Patients were 
admitted under the senior author and soon after 
admission thick and thin films from the peri- 
pheral blood were examined. In some cases a 

parasite count was also made. Except in urgent 
cases the anti-malarial treatment was withheld 
for a few days in order to identify correctly the 
species of the infecting parasite as well as to 
make sure that there was no chance of spon- 
taneous recovery. The patients were then put 
on Malarcan, and no other drugs except purga- 
tives were given. After the completion of treat- 
ment the patients were kept under observation 
in the hospital for a fortnight, daily examina- 
tions of the blood were made for 15 consecutive 

days, and a blood culture for malarial parasites 
was taken in many patients before discharge. 
It would undoubtedly have been advantageous 
if the patients could have been kept under 

observation for a longer period after treatment, 
but as soon as the temperature settled^ down 
they wanted to leave the hospital and it was 

with great difficulty that they could be persuaded 
to stay for a fortnight. Besides, in an endemic 
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area like Calcutta it is very difficult to distin- 
guish between a relapse and a reinfection, but 
by this procedure it was hoped that an idea 
could be formed regarding the efficacy of the 
drug. During these trials regard was paid to 
the effect of the drug : 

(a) on the temperature and other symptoms 
met with in the disease, 

(?>) on the sexual and asexual forms of the 

parasites and the time taken for their dis- 

appearance from the peripheral blood, and 

(c) on the splenic enlargement and relapse- 
(d) on the relapse rate; 

note was also taken of any untoward effects 

produced. 
In the table opposite details of 29 patients 

on which this drug was tried are given. 
In case 1 two tablets thrice daily up to 34 

tablets were given, and, in case 2, six tablets in 24 
hours. In these patients the effect of the drug 
was only observed on the sexual forms of 

Plasmodium falciparum; these patients had 
crescents in the blood and suffered from no other 

symptoms. It will be observed that no effect 
whatsoever was produced and the crescents 

persisted in the peripheral blood after adminis- 
tration of Malarcan. 

The drug was then tried in smaller doses than 
those recommended by the makers in order to 
see what effects were produced on the malarial 
parasites circulating in the blood as well as on 
the symptoms produced. In cases 3 to 15, the 
patients were mostly given two tablets of 
Malarcan three times a day for 5 to 6 days. 
They were suffering from either Plasmodiwn 

falciparum or Plasmodium vivax infection and 
in one patient there was a mixed infection with 
these two species. A perusal of the table will 
show that in cases of Plasmodium falciparum 
infections the asexual forms generally dis- 

appeared within three days of the administra- 
tion. The crescents were not touched in any 
case. As regards the infections with Plas- 
modium vivax, both the sexual and asexual 
forms disappeared from the peripheral blood 
within 3 to 4 days, that is to say, the parasites 
of this species took somewhat longer to dis- 

appear than those of Plasmodium falciparum. 
Further details of the treatment are given 
below :? 

Case 3.?He had been given 6 tablets of Malarcan 
and 4 doses of plasmochin, 0.01 gm. each, a fortnight 
ago; this time 6 tablets a day for 6 days; left hospital 
on the eighth day. 
Case 4.?Two tablets thrice daily for 5 days. No 

parasites found for 9 days. 
Case 5.?One tablet b.d. up to 7 tablets; scanty 

crescents on the fourth day; rings and crescents on the 
eighth day. 
Case 6.?Had been given 7 tablets 9 days before; 

2 tablets b.d. up to 17 tablets and plasmochin for 2 

days; crescents persisted and scanty rings found on the 
fifteenth day. 
Case 7.?Half tablet b.d. for 5 days; parasites 

reappeared on the eleventh day. 

Case 8.?Two tablets t.d.s.. for 5 days, no parasites 
for 15 days, culture sterile. 
Case 9.?Two tablets 4 times a day for 5 days; o 

parasites for 15 days; culture sterile. 
Case 10.?Two tablets b.d. for 5 days; no parasites 

for a week. 
Case 11.?Two tablets t.d.s. for 5 days; no parasites 

for a week; culture sterile. 
Case 12.?Two tablets t.d.s. for 5 days; no parasites 

for 15 days; culture sterile. 
Case 13.?Two tablets 4 times a day for 5 days; left- 

hospital. 
Case 14.?Two tablets 4 times a day for 5 days; had 

a course of atebrin 5 months ago. 
Case 15.?Two tablets t.d.s. for one day then b.d. f?r 

4 days; no asexual forms seen for 10 days; crescents 
disappeared after 4 days. 

Out of this series of 13 patients, 4 (30 per 
cent) showed no signs of recrudescence of the 
attack while under observation for the fortnight 
following the treatment, while 3 (23 per cent) 
apparently relapsed and showed the same species 
of parasite which they originally carried. The 
remaining 6 unfortunately left the hospital 
before the period of observation expired, but all 
of them were parasite-free on the date of dis- 
charge. 

Of the remaining, 10 patients received 12 
tablets of Malarcan daily for 7 to 8 days, that 
is, the full dose advised by the makers. Of this 
series, 6 (60 per cent) were apparently cured, 
and three relapsed while still under observation 
in the hospital; one left hospital before the 

expiry of the period of observation. These 

patients suffered from either Plasmodium falci- 
parum or Plasmodium vivax infection except 
two patients who had mixed infections. 
Case 16.?Four tablets t.d.s. up to 80 tablets; no 

asexual forms for 15 days; crescents persisted. 
Case 17.?Two tablets 4 times a day up to 40 tablets; 

again 16 tablets a day up to 64 tablets; no parasites for 
17 days; culture sterile. 
Case 18.?Four tablets t.d.s. up to 80 tablets; no 

asexual forms seen for 15 days; culture sterile; crescents 
persisted and were removed with plasmochin. 
Case 19.?Four tablets 4 times a day till 80 tablets; 

no parasites for 5 days. 
Case 20.?Twelve tablets a day till 80 tablets; para- 

sites disappeared from the fifth day of treatment; 
parasites reappeared on the fifteenth day; then treated 
with atebrin. 
Case 21.?Twelve tablets a day up to 80 tablets; 

parasites on the tenth day. 
Case 22.?Two tablets 4 times a day up to 80 tablets; 

no parasites from the sixth day of treatment for 15 days. 
Case 23.?Two tablets 6 times a day up to 80 tablets; 

parasites on the fourteenth day and treated with atebrin. 
Case 24.?One tablet t.d.s. up to 15 tablets; parasites 

still present, then 2 tablets t.djs. up to 30 tablets; 
no parasites for 12 days. 
Case 25.?One tablet t.d.s. up to 15 tablets; para- 

sites on the fourth day. Two tablets t.d.s. up to 
30 tablets; parasites disappeared from the second day 
of treatment for 12 days; culture sterile. 
Case 26.?Two tablets t.d.s.; treatment stopped on 

the third day on account of a reeling sensation which 
continued for 5 days. 
Case 27.?Had been given 8 tablets a day for 5 days 

three weeks ago; this time 12 tablets a day; treatment 
stopped in the middle of the course on account of a 

reeling sensation. 
Case 28.?Two tablets thrice daily til! 7 doses. 
Case 29.?Two tablets in 24 hours. 
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No. Race, sex 
and age 

M., M., 28 

H., M., 37 

H.. M., 37 

I.Ch., M., 20 

M., M., 8 

M., M., 8 

A .-I., F, 2i 

Recent 
treatment 

11 

12 
13 

14 
15 

16 

17 
18 

19 

20 

21 

22 

23 
24 

26 
27 
28 

29 

M., F., 35 

H., M., 25 

M., M., 35 

H., M, 54 

H., M., 38 

M, M., 35 

H., M., 38: 

M., M., 25 

H., M., 25 

H., M., 22 

A.-I., F., 15 

M., M., 30' 
H., M., 6 

A.-I., F., 7 

H., M., 20 
H., M., 25 
H"., M., 35 

H., M., 22 

No 

Yes 
No 

Yes 

A.-I., F., 11 Yes 
9 iE., M, 47 
10 A.-I., F., 13 Yes 

H? M., 16 Yes 

No 

Yes 

Findings before treatment 

Species of 

parasite 

M.T. 
M.T. 
M.T. 
M.T. 

M.T. 

M.T. 

B. T. 

B. T. 
B. T. 
B. T. 
M.T. 

B. T. 
B. T. 

' 

M.T. 
B. T. 
M.T. 

M.T. 

B. T. 
M.T. 

Q. T. 

B. T, 
M. T. & 
Q. T. 
B. T. 
M.T. 

B. T. 

B. T. 
M.T. 

B. T. 

B. T. 
M.T. 
B. T. 

B. T. 

Asexual 

0 
0 
Sc. 
+ 

Sc. 

Sc. 

Sexual 

Sc. 
Sc. 
0 
0 

Sc. 

2,000 

Temp. 

98.2? 
98? 

99.6? 
100? 

101? 

99? 

104? 

7,720 | 99 

+ 
+ + 
+ 

600 

+ 

3,600 
Sc. 

3,600 

+ + 
3,600 

Sc. 
0 

800 

2,000 
(no crescents) 

5,200 

0 i 98? 
Sc. j 103.6? 
0 103? 

102? 
103? 

102.6? 
99.8? 

102? 

103? 
102.8? 

101? 

103.4? 

103? 

+ + 104? 

-I- 102.8? 
+ ) 0 , 99.4? 

+ 

4~200 
Sc. I Sc. 
Sc. | 0 

5^600 

102c 

100.8? 
100? 

102c 

TasljE 

Findings during and after treatment 

2nd day 

Asexual 

0 . 

0 
Sc. 
+ 

(rings) 

Less 
than 
40 
Sc. 

Sexual 

Sc. 

Sc. 
+ 
+ 

0 

+ 

+ 
Sc. 

2,300 

+ 
2,300 

Sc. 
Sc. 
0 
0 

Sc. 

0 
Sc. 
0 

3rd day 

Asexual 

0 

v.sc. 

0 

400 

1,600 
(no crescents) 

1,500 

+ 

Sc. 

+ 
Sc. 
Sc. 

+ + 

+ 
Sc. 
0 

0 
0 
0 

Less 
than 
40 
0 

Sc. 

0 

Sc. 
0 
Sc. 
Sc. 

Sexual Asexual 

Sc. 

0 0 
Sc. I Sc. 

(B.T.) 
Sc. 
0 

0 
Sc. 

240 

Sc. 
240 

Sc. 

Sc. 
Sc. 
0 
0 

Sc. 

0 

0 
0 
0 
0 

0 
Sc. 

(B.T.) 
0 
0 

640 

0 
640 

v.sc. 

800 
(no crescents) 

4th day 

600 

Sc. 

Sc. 

Sc. 
0 
0 

+ 

Sc. 

0 
Sc. 
0 

0 

0 

0 
0 
Sc. 
0 

0 
Sc. 

0 
0 

Sc. 

0 
Sc. 

Sexual 

Sc. 
Sc. 
0 
0 

Sc. 

0 

0 
0 
0 
0 

0 
0 

0 
0 

+ 

0 
1,200 

5th day 

Asexual 

Sc. 

Sc. 
(no crescents) 

0 | Sc. 
(no gameto- 

cytes of B. T.) 

Sc. 
Sc. 

0 

V. sc. 

0 
0 

0 
Sc. 
0 

Sc. 

Sc. 

0 
Sc. 

Sexual 

Sc. 
Sc. 
0 
0 

0 

v. sc. 

0 

0 
0 
0 
0 

Days of 
fever 

0 0 

0 0 

0 
Sc. 

1,000 

0 

1,000 

0 

0 

Sc. 
(cres- 
cents) 

0 

0 
0 

0 

0 
Sc. 
0 

0 

Resultant effect ^ 
on plasmodial 

infection' 

Persisted. 
Do. 

Undetermined. 
Cleared. 

Persisted. 

Do. 

Dc. 

1 j Cleared. 
I Do. 

3 j Undetermined. 
2 ' D?- 

1 I Cleared. 

3 
slow 
fever 

persisted 
3 

Undetermined. 

Do. 
Undetermined 
(crescents cleared). 
Cleared (cres- 
cents persisted). 

Cleared. 
Cleared (cres- 
cents persisted). 

Undetermined. 

Persisted. 

Do. 

Cleared. 

Persisted. 
Cleared. 

Do. 
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In every case the parasites, except the cres- 
cents, disappeared from the blood within four 
days. Of the three patients who relapsed one 
suffered from benign tertian and two were cases 
of mixed infections. That, the drug had no 
action on the sexual forms of Plasmodium falci- 
parum, (crescents) is' shown by the fact that in 
case 1 they were only scanty crescents, no 
asexual forms being present before treatment; 
34 tablets produced no effect on these parasites. 
In case 2 six tablets were given without any 
decrease in the number of crescents. Case 15 
was peculiar in that the crescents could not be 
found four days after the treatment. As the 

patient had only scanty crescents before the 
treatment was begun, their disappearance was 
probably spontaneous and not the result of the 
treatment. In case 16, the drug appears to 

have stimulated the growth of gametocytes and 
stopped that of the asexual forms. 

A careful study of these cases shows that the 
action of Malarcan closely resembles that of 

quinine in that it is equally effective against 
the asexual and sexual stages of Plasmodium 
vivax and Plasmodium malarice and has no 

action on the sexual forms of Plasmodium falci- 
parum. Its action is also somewhat stronger on 
the asexual forms of malignant tertian than on 
those of benign tertian. The effect of the drug 
on the splenic enlargement is practically the 
same as that of quinine. After treatment with 

Malarcan, there was a great reduction in the size 
of the spleen where this organ was soft. The 
drug produced no appreciable effects on the 
blood pressure, pulse or respiration. 

Certain untoward symptoms were met with 
during the treatment with Malarcan which, 
however, were not serious. Cases 2G and 28 
had a reeling sensation which gradually dis- 

appeared when the drug was stopped. In two 

patients flatulence, abdominal discomfort and 
insomnia developed, but they were temporary 
and were got rid of with a dose of carminative 
or a bromide mixture. 

Summary and conclusion 

(1) Malarcan is said to be a compound of a 
stereo-isomeric base of methyl-cupreine com- 

bined with methyl-acridinium-chloride and 

hydrocholic acid. It is probably a derivative 
of quinine or quinidine. 

(2) The effect of Malarcan on Indian strains 
of malaria closely resembles that of quinine. 
Its action on the asexual forms of malignant 
tertian is rapid, while on the crescents it has 
no action whatsoever. On the sexual and 
asexual forms of benign tertian and quartan the 
drug has an action similar to that of quinine. 

(3) The action of the drug on relapses is also 
very similar to that of quinine. 

(Continued, at foot of next column) 

(Continued from previous column) 

(4) Malarcan is not a toxic drug and in the 

doses recommended by the makers it produced 
no serious untoward symptoms. 

(5) The drug is about 4 to 5 times more 

expensive than quinine and appears to have no 
advantage over that drug. 
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