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Although for the last three hundred years 
quinine has enjoyed the reputation of being the 
best remedy for malaria, its administration is 

attended with certain drawbacks: (i) It has to 

be administered in large doses and for a 

prolonged period (10 grains twice daily for 10 
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(Hi) j( ,'n curing benign tertian infection, 
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' '(l^clVnrum, and (iy) it produces 

in a ,mq?rvou\ sywptoms and hemoglobinuria 
Dewey \iQoi\er cases. Acton, Curjel and 
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" and Rennie, Acton and others 

bark othe^f) .^le alkaloids of cinchona 
Propertip?r j1,1 quinine possess antimalarial 

febrifi.p'p" '? sh?wed that 10 grains of cinchona 
twice diil f 

mixture of all alkaloids), given 
?f an 

01 consecutive days with a dose 
cured fiff"? me ni*xture half an hour before, 
whereas v'H?r Ce-n^ henign tertian infections, 
abovp fi,-V quinine the cure rate was never 
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Per cent, 1 
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Use 0fmi-COn~s and the drawbacks of the 
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synthetic ? 

direction. Though these 
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shown fn'1 )Va ? some ?f them have been 

^?ubtedlv ? ,1US^ as effective and they un- 
treatmpnf Splve as very useful adjuncts in the 

Cochin b 
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Qln,a ni'ia- The synthesis of plas- 
^istinof n?. ujemann in 1926 marked a 

further pv 
Va?ce in this connection. Although 

more tov;wi10nCe ^las shown the drug to be 

0.04 fn n nl<an Was at first supposed, a total 
0r threp i 

' 

T 
sPread over a period of two 

effect on C+VVS Pr0(Juces a rapid and marked 

strains t r ^ametocytes of P. falciparum 
ti?n soo7i ft -i They show signs of degenera- 
c'isannpnr 

n ?r P'asinochin is started and totally 
describpfi completion of the course 
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^reiman '/inomIria'ar'a with plasmochin alone. 

ako Lf i , a.s Well as Stern (1929) have 

?Ur evnl,,-e( lna .ia with plasmochin alone but 
that the 1C1j1Ce Indian strains, however, is 

Marked eff ?fa^e necessary to produce any 

t? Prodnpoe+Cl?n tilese strains is large enough 

such 
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?X1C.eff^s. Symptoms of poison- 
Cardian ;^aS ipa.ln. in the abdomen, cyanosis, 
sUch do<?P 

6^U 
i ^es' e^c-' have occurred with 

^isconfm, S' lph necessitated the immediate 

The SnCth?f the ?"*? ?f malir! cjllevenient in the chemotherapy 
^hemipniu.^V,1? *'le synthesis of atebrin in 1929. 
chloride of 

Preparation is the dihydro- 
flerivative T>n a^ylamino-alkylamino-acridine 
closelV i f action on malarial parasites 
filike nlq6 u- 

^a^ cinchona alkaloids. 

,n?n-toxic S^0c"ln> however, it is a comparatively 
have bppn g' Certain untoward symptoms 
atebrin hii/^ while treating patients with 
Stl,flies nf I u ? 

are n?t serious. Comparative 
S? ^r as th ' ? and tile cinchona alkaloids, 
??ncern'pH h?lr eFects ?n malarial parasites are 
The o-enp 

' 
i ave. .een made by various workers. 43 1 opinion is that though atebrin can 
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not yet totally replace the cinchona alkaloids in 
mass treatment of malaria in this country, it 
is a very effective drug. It is particularly use- 
ful in those patients who are susceptible to 
quinine. Some also regard it as a prophylactic 
against malaria as it is slowly eliminated from 
the system. 
Malarcan is another drug which has a definite 

action on malarial parasites. It is said to be 
a compound of a stereoisomeric base of methyl- 
cupreine with methyl-acridinium chloride and 
hydrochloric acid, it therefore appears to be 
a derivative of quinine or quinidine. Its action 
in some ways resembles that of atebrin but it 
has to be given for a longer period. The usual 
dosage is 9 to 12 tablets a day up to 80 or a 
100 tablets. The only toxic symptoms which 
were noticed during the administration of the 
drug were flatulence, anorexia and slight ringing 
in the ears which disappeared with the stoppage 
of the drug. 
The discovery of the antimalarial properties 

in acridine derivatives was utilized by Howard 
and Company in preparing 

' 
tebetren' which 

they have recently introduced as a remedy for 
malaria. It is a combination of acridine and 
quinine derivatives with a derivative of eholic 
acid. The idea underlying this combination 
was to attain the maximum effect without the 
untoward symptoms which are usually mani- 
fested when quinine or atebrin are administered 
alone. Green tried this drug on a series of 
patients and stated that it destroys crescents. 
We took up the following investigation in order 
to study its effect on the Indian strains of 
malaria. 
The investigation was carried out on a small 

series of twenty-two patients in the Carmichael 
Hospital for Tropical Diseases. Adult male 
patients giving a history of repeated attacks of 
malaria were admitted into the hospital under 
the senior author. Except in cases showing 
urgent symptoms the antimalarial treatment was 
withheld for a few days in order, firstly, to 
identify the species of the infecting parasites 
by means of daily blood examination and, 
secondly, to select only those cases which did 
not show any tendency to spontaneous recovery. 
Daily estimations of the number of parasites 
per c mm. of blood were made during this period. 
Administration of tebetren was started when the 
parasite count was fairly constant for two or 
three days. Three tablets were given thrice 
daily for five consecutive days. The blood was 
examined daily for malaria parasites while 
tebetren was being administered and the effect 
of the drug was studied on (t) temperature, 
(ii) the sexual and asexual forms of parasites, 
and (Hi) the time taken for their disappearance 
from the peripheral blood. Any untoward 
symptoms produced were carefully recorded. 
The patients were kept under observation for a 
fortnight after the treatment was completed and, 
if the blood examinations were negative, a 
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No. llace, sex 
and age 

H. M., 20 .. 

Tempera- 
ture 

Table 

PARASITE COUNT PER CUBIC MILLIMETRE. 

Before treatment 

99?F. 

H. M., 29 .. i 105?F. 

H. M., 17 .. ! 102?F. 

E. M., 33 .". 98?F. 

H. M., 18 .. 99.4?F. 

H. F., 16 .. 99?F. 

H. M., 28 .. 100.4?F. 

H. M., 36 .. 100?F. 

H. M., 20 .. 98?F. 

I 

Species 

B. T. 
M. T. 

Q. 

M. T. 

Q- 

Q. 

M. T. 

B. T. 
M. T. 

M. T. 

M. T. 

Q. 

B. T. 

Asex. 

M. T. 
B. T. 

+ 
Sc. 

+ 

Sc. 

+ 

800 

Sc. 

Sc. 
Sc. 

1,200 

3,060 

750 

Sc. 

5,300 
1,000 

Sex. 

Sc. 
0 

So. 

0 
0 

During and after treatment 

2nd day 

Asex. Sex. 

+ I Sc. 
Sc. i 0 

+ j Sc. 

0 0 
Sc. Sc. 

400 

0 Sc. 

Sc. 
Sc. 

Sc. 

Sc. 
Sc. 

240 ; 0 i 320 

0 

160 

Sc. 

700 
0 

2,250 

240 

Sc. 

1,280 
160 

0 

80 

Sc. 

800 
80 

3rd dav 

Asex. Sex 

+ + 
Sc. 
Sc. 

0 
Sc. 

160 

Sc. 

Sc. 
Sc. 

Sc. 

200 

0 

+ 
+ 

Sc. 
0 

Sc. 
Sc. 

+ 
0 

+ o ! + 
0 0 0 

10 H. M., 20 .. 105?F. 

11 \ M. "M., 18 .. 
\ 102fB. \"B. T. \ 2,800 \ o\ 1,300 \ 0 400 I o\ 0 \ 0 \ 0 0 0 

Sc. 
Sc. 
Sc. 

0 
Sc. 

Sc. 

Sc. 
Sc. 

240 

0 

80 

0 

4th day 

Asex. Sex 

Sc. 
0 

Sc. 

0 
Sc. 

Sc. 

desr. 

Sc. 
Sc. 

Sc. 

Sc. 

0 

Sc. 
0 

Sc. 

0 
0 

5th day 6th day 

Asex. Sex. j Asex. [ Sex. 

Sc. 
0 

Sc. 

0 
Sc. 

Sc. 
Sc. 

180 

Sc. 

0 

0 

0 

Sc. 

0 

0 0 
0 

0 Sc. 

0 
Sc. 

Sc. 

0 
Sc. 

Sc. 

Sc. 

0 

0 

Sc. 

0 
Sc. 

Sc. 

Sc. 

0 

0 

Days of 
fever 

Resultant effect on plasmodial 
infection 

Quartan persisted. (Hw. infec- 

tion.) 

Quartan persisted. (Hw. infec- 
tion.) 

Cleared; relapsed on the 15th 

day after treatment showing 
B. T. (Hw. infection.) 

Crescents persisted. Took 
atebrin and plasmochin before 
admission. 

Crescents persisted. Relapsed 
on the 18th day after treat- 
ment. 

Crescents persisted. Relapsed 
on the 4th day after treat- 
ment. 

Crescents persisted. 

Cleared. 

Originally B. T. and M. T. 
Blood showed B. T. imme- 

diately before treatment was 
started. M. T. found on 23rd 

day after treatment. Took 

quinine before admission. 

Crescents persisted. 

Cleared. 
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12 i H. M., 17 .. i 99.4?F. M. T. j -f- j Sc. j Sc. Sc. 
| 
oc. | Sc. j Sc. / + / 0 j -f- / 0 I ~h I ?? / Crescents persisted. 

13 

14 

15 

16 

H. M., 32 .. 100?F. 

H. M., 54 .. 

M. F., 38 .. 

H. M., 5J .. 

11 H. M., 7 

13 

19 

20 

21 

22 

101?F. 

101.8?F. 

98.4? F. 

M. T. 

Q. , 

B. T. 

M. T. 
B. T. 

+ Sc. 

+ 

7,500 

Sc. 
Sc. 

Sc. 

160 

Sc. 

+ I Sc. 

5,000 

Sc. I Sc. 

160 

Sc. 

H. M., 18 .. 

A.-1. F., 2 .. 

L)o. 

H. M., 20 .. 

T. Ch. M. .. 

102.6?F. B. T. 

104?F. 1 Q. 

Sc. 

5,800 I 0 

Sc. ! Sc. 

+ 

101?F. 

100?F. 

106?F. 

101.4?P. 

B. T. 

B. T. 

M. T. 

M. T. 

+ 

+ + 

0 

Sc. 

3,600 

+ 

Sc. 

1,600 

Sc. 

45,000 

Sc. . 

1,000 

+ 

Sc. 

160 200 

0 Sc. 

Sc. 
0 

240 

30,000 

Sc. 

Sc. 

1,600 

Sc. 

Sc. 

3,800 

Sc. 

Sc. 

Sc. 

800 

Sc. 

Sc. 

+ 0 i + 

Sc. 

Sc. 
0 

1,200 Sc. 

Sc. 

Sc. 

0 + 

Sc. 

0 0 

Sc. 0 
0 

Sc. 
0 0 

0 I 0 

1,000 

0 Sc. 

Sc. 

Sc. 

1,100 1,200 

Do. Took quinine before 
admissiou. 

Peisisted for a week after treat- 
ment. 

Cleared. Patient left on 13th 

day after treatment. (Indeter- 
minate.) 

Crescents persisted. 

Cleared. Helminthic infection 
and low fever persisted. 

Parasites disappeared 6 days 
after treatment. Q. and M. T. 
found ag!\in 7 weeks after 
treatment. 

Parasites and fever persisted 
with tablet b. d. for 5 days. 

Parasites cleared. Fever per- 
sisted with 1 tablet twice a 

day for 5 days. Relapsed on 
11th day after treatment. 

Crescents persisted. Left on 

risk bond 5 days after treat- 
ment. (Indeterminate.) 

Tebetren omitted after 1 day as 
found sensitive to it. (In- 
determinate.) 

Abbreviations. 

Sc. .. Scanty. Q. .. Quartan. M. M. .. Mohammedan male. . 

Hw. . Hookworm. H. M. .. Hindu male. M. F. .. Mohammedan female. 
!\f. T. .. Malignant teruan. H. F. .. Hi,ndu female. A.-I. F. .. Anglo-Indian female. 
B. T. . l Benign tertian. E. M. .. European male. I. Ch. M. Indian Christian^male. 
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cultural examination was also done. No special 
precautions were observed during the course of 
treatment except that constipation if present 
was relieved with a mild purgative. The results 
have been analysed and are given in the table. 

Perusal of the table shows that in cases of 

infection with P. falciparum the asexual forms 
are destroyed within three to five days, but the 
sexual forms remain unaffected (cases nos. 1, 
2, 4, 5, 6, 7, 10, 12, 13, 16 and 21): In cases 

of infection with P. vivax both the asexual and 

sexual forms disappeared from the peripheral 
blood within three to five days (cases nos. 1, 
5, 9, 10, 11, 15, 16 and 17). The effect of 

tebetren on both the asexual and sexual forms 

of P. malarias was much less marked and in 

cases nos. 1, 2, 3, 8 and 14 the parasites per- 
sisted for a comparatively longer period. In 

case no. 14 the plasmodia persisted for seven 

days after completion of treatment. The cure 

rates with this drug on the three spccies of 

parasites are as follows :? 

P. vivax .. 6 out of 9 (66 per cent), one 
of whom left hospital on 
the 13th day aftor treat- 

ment. 

P. falciparum ,. 8 out of 12 (66 per cent), one 
of whom left hospital on 
the 5th day after treat- 
ment. 

P. malariaz .. 3 out of 6 (50 per cent). 

The following cases are of special interest in 
this investigation. Case no. 3 was admitted 
with quartan infection, but the relapse showed 
benign tertian infection instead of quartan. 
Case no. 18 also had quartan infection but the 
relapse showed both quartan and malignant 
tertian. In the case of no. 9, P. vivax and 
P. falciparum were both present on admission 
but only P. falciparum was found when treat- 
ment was started; the relapse which occurred 
on the 23rd day showed P. vivax only. The 
explanation appears to be that cases' nos. 3 
and IS had a latent benign tertian and malig- 
nant tertian infection respectively which could 
not be controlled by tebetren. Similarly in 
case no. 9 the malignant tertian infection had 
become latent by the time treatment was 

actually started, and possibly remained un- 

affected. These three cases show that this drug- 
like others does not reach the parasites in the 
internal organs in sufficient concentrations to 

destroy them completely and when relapse 
occurred they became active and appeared in the 
peripheral circulation. 

The untoward effects which were met with in 
a certain number of patients during the course 
of trials with tebetren were anorexia, a sense of 
uneasiness in the epigastric region and flatulence. 
One or two patients complained of some dis- 
turbance in sleep. Case no. 22 showed 

(Continued at foot of next column) 

(Continued from previous column) 

sensitiveness to tebetren and the drug had to be 

stopped after the first day. , 

Summary.?Tebetren resembles quinine a? 
atebrin in its action on Indian strains of malaria* 
It destroys the asexual and sexual forms 

0 

P. vivax and P. malarice, but only the asexua 
forms of P. falciparum. Its action on P. inalarJf[ 
is comparatively slower and less potent. Li* 

atebrin it is not unpleasant to take, but tn 

drug has to be given in much larger doses tna 
atebrin. As compared with cinchona alkaloi 

- 

the drug is much more expensive and appear' 
to have no particular advantage ?over them- 
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