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The effect of different antimalarials (Artemether, Quinine,
Chloroquine, Amodiaquine and Sulphadoxine/Pyrimethamine) on the in
vivo development of asexual parasites during the treatment of
faleiparum malaria was studied on 29 patients. Maturation of
trophozoites from tiny to large ring forms were noted on blood
films taken every 6 hourly. The shortest clearance time of tiny
forms and fastest parasite clearance rate was detected in the
artemether treated group than other antimalarials. The parasite
clearance time also does not depend on the disappearance time of
tiny ring forms, though it does on samll and large forms. The drug
resistant cases showed longer duration of clearance time of small
and large forms in both the sulphadoxine/pyrimethamine and arte-
mether treated groups. The possible early interpretation of
recistant cases and application of the method for the docuumentation

of the action of the antimalarial was discussed.

INTRODUCTION

The antimalarials have their specific
actions on different stages of parasites.
Since, asexual parasitic stages of the
parasites are the main forms which
cause the pathological processes in man,
it would be much beneficial to know
the effect of drugs on which specific

stage of asexual or ring forms (tropho--

zoite) the particular drug is acting.
Preliminary work has already been
carried out by Jing-Bo-Jiang et al.

(1),  with Mefloguine and Qinghaosu.

This study was undertaken to scrutinize
the effect of five different antimalarials
on the in vivo development of asexual
parasite In the treatment of falciparum
malaria.
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PATIENTS AND METHODS

The study was conducted in Tharyarwady
Civil Hospital, Bago Division, Myanmar
(80 miles north of Yangon). Malaria
inpatients of both sexes above 12 years
of age with a positive Plasmodium

falciparum blood film with ‘more than
5UUGECU mm of parasites who had not
taken any anti-malarials prior 14 days,
having no other associated serlous
diseases were Included in the trial. The
history of antimalarial treatment was
checked by the presence of chloroguine,
quinine and sulphonamides in the urine by
using WHO standard methods.

Ali patients were kept in the hospital for
7 days and . were follow-up weekly up
to day 2B. Thick and thin blood smears



were taken from the finger tips every 6
hourly from day 0 until & consecutive
smears were negative. The time at
which the first negative smear was
taken as the parasite clearance time,

Out of 29 patients tested in this study,
group | and 2 had 7 subjects each and
the rest of thegroups had 5 subjects
each. They were randomly allocated to
5 therapeutic regimens.

Group (1): Intramuscular injection of
Artemether 200 mg on day 0
and 100 mg 12 hourly for
another 4 doses, the total
dosage being 600 mq.

Group (2): Oral quinine sulphate 10
mg/kg every 8 hourly for 7

days.

Group (3): Sulphadoxine 1500 mg and
pyrimethamine 75 mg {3
tablets of Fansidar) was

given orally as a single dose,

Group (4): Chloroquine phosphate 10
mg/kg was given on day 0O
and day | and 5 mag/kg on
day 2 to make a total of 25

. ma/kg.

Group (5): Amodiaguine 10 mg/kg was
given on day 0 and day |
and 5 mg/kg on day 2 to
make a total of 25 mg/kqg.

Maturation of the tiny trophozoites
through the small ring forms to large
ring forms were counted in thick film,
Differentiation of the stages of ring
forms as tiny, small and large was done
according to Jing-Bo-Jiang et al.
(1). The assessment of response o
treatment was based on (a) asexual
parasite clearance time and {b) percen-
tage of different stages of asexual ring
forms at various time interval after
treatment.

RESULTS AND DISCUSSION

Qut of five different antimalarials
tested artemether cleared the parasite
within 36 hours after drug administra-

tion whereas chloroguine took up to 156
hours. The parasite clearance time of
other three drugs were found to be
intermediate between artemether and
chloroquine.

The initial mean percentage parasitaemia
level of the different forms of the
asexual stages are similar in all the
groups with the tiny forms below 16%,
the small forms 65-82% and the large
forms 5-27%. The clearance time of tiny
forms in Artemether treated group was
the shortest, being 6 hour, quinine
treated group took the longest clearance
time of 66 hours and the other drugs
took 12-18 hours only (Figure 1). In all
the groups the initial parasitaemia level
of small forms was invariably high
(range 65.8% to B2.88%), though the large
forms varied from 5.62 to 27.4%.

In Artemether group, the gquicker rate of
parasite clearance and greater inhibition
of parasite development was detected.
Abrupt fall in number of small and large
forms of parasites was seen. These were
disappeared at 42 hours after com-
mencement of treatment. Similar pattern
of clearance of small and large forms
was noted in quinine treated group but at
a slower pace, showing that the effect
on the inhibition of parasite development
was not a great as Artemether. However,
sulphadoxine-pyrimethamine did not have
any effect on small and large forms up
to 36 hours though abrupt disappearance
of these forms were seen at 42 hours.
Prcbably the drug has no effect on the
developmental stages of ring forms at
early hours of treatment.

The longest duratlon of parasite clear-
ance time 132-156 hours seen in amodia-
quine and chlorogquine treated group,
which might be due to the presence of
resistant (R))cases among them. The
quickest parasite clearance and greatest
inhibition of parasite development of the
effect of artemether had already been
noted by others (Jing-Bo-liang et al.,
(1) and Li et al.,, (2). All the drugs
showed definite  action on tiny forms
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Flgure 1. The effect of the drugs on the rate of the parasite clearance.

regardless of the drugs being schizon- ring forms, which was shown by their
ticide or antimetabolites (Table 1). Inhibitory action on the developmental
stages of asexual parasites. Chloroquine
The parasite clearance time does not and amodiaquine also have similar action
seem to depend on the disappearance on tiny ring forms but have a slower
time of the tiny ring form. This could action on small and large ring forms.
clearly be seen in the chloroquine and After 90 hours of treatment, the drugs
quinine treated groups where parasite do not seem to have any suppressive
clearance time were 156 hours and 90 effect on small and large forms which
hours though the tiny ring form clear- might be due to the resistant parasites or
ance time were 12 hours and 66 hours insufficient serum level of drugs after 90
respectively. hours.
The clearance times of small and large Sulphadoxine/pyrimethamine has a
ring forms show no significant dif- different mode of action. Though the
ference in all the drug treated cases. drug action was noted on the tiny rings,
The parasite clearance time was found it had no effect on small rings and the
to depend entirely on the disappearance large forms up to 18 hours.
af small and large forms. Quinine and
artemether have definite action on the This study may be useful as an adjunct
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lable 1. Percentage distribution of different stages of parasites after drug treatment

since

0 15.63 78.75 5.62 8.75 82.88 8.8 6.8 65
6 8.75 70.0 21.25 87.63 13.6 1.6 78
12 5.88 59.5 33.62 81.38 18.6 1.2 74
18 0.88 59.75 39.37 74,3 25.8 7.
2 1.38 62.5 36.12 56.1 31.4 79.
30 2.25 64.87 33.0 72.67 27.33 7
36 0.13 52.0 47.87 82.0 18.0 78
b2 0 49.5 50.5 83
48 @ 54,14 45,86 81
5% 0.43 57,71 41.86 81.
60 5.67 49.33 45.0 78
66 56.67 43.33 74
72 53.8 46.2 74
78 57.33 42.67 87
84 55.0 4:.0 87
90 q0
96 50
102 80
108 100,
14 100,
120 80
126
132
138
14
150
156

. « e« s s s s & & . s s PEPIN
COoO OO T OVIE®MMNMNMMNOD SO0 NN

to conventional methods for the explora-
tion of the action of an antimalarial.
But to be able to draw definite conclu-
sions, it is suggested that the study
should be extended.

The study also showed that drug
resistant (R;) cases have longer duration
of clearance time of small and large
forms in both the Sulphadoxine/Pyri-
methamine and artemether treated
groups (Figure 2 & 3). This may form a
good basis to study the possible early
interpretation of resistant cases,
especially Ry and R;;;, which were
not included in our study.

146

v 2.

Accepted for publication 13 February 1932.

SULPHADOXTNE/]
CHLOROQUINE PYRIME THAMINE
Tiny Small Large  Tiny Small Large
27.4 56 79.2 14.2 7.6 73.8 18.6
20,2 0.8 76.6 24,6 8.4 65.6 26.0
2.6 72.2 27.8 0.6 45.8 53,6
28.2 71.0 29,0 39.0 61.0
21.0 79.0 21.0 58.5 41.5
22.6 70.5 29.5 62.0 38.33
21.4 81.0 19.0 44,0 56,00
16.8 17.25 22.75
17.9 78.75 21.25
18.8 7h.25 25.75
21.2 80.0 20.0
25.3 81.0 19.0
25.5 80.66 19.33
13.0 69.5 30.5
13.0 82.0 18.0
10.0 85.0 15.0
50.0 79.5 20.5
20.0 64.0 36.0
0 79.0 21.0
0 79.5 20.5
20,0 73.0 27.0
49.0 51.0
76.0 24,0
30.0 70.0
40,0 60.0
60.0 40.0
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