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OBJECTIVE : To monitor chloroquine sensitivity of strains of P. faleiparum.
To evaluate the newly described "micro" technique of Rieckmann.

BACKGROUND : For the past several years, the Department of Medicine has moni-
tored the in vitro susceptibility of P. faleiparum to chloroquine in areas where
in vivo drug testing has been carried out. The technique used has been that of
Rieckmann, et al., (1). Recently, a new technique (2) has been described which
is basically similar to the earlier technique but which has been adapted to use
"micro" amounts of blood, enabling the test to be performed on finger-prick spe-
cimens rather than on larger volumes obtained by venipuncture. The technique of
continuous culture of P. faleiparum described by Trager, et al., (3) has been
applied for the purpose of short term cultivation in assessment of the action of
schizontocidal drugs.

METHODS : The two techniques were carried out simultaneously on blood obtained
from naturally infected patients presenting to the passive detection center of
the National Malaria Eradication Project in Kanchanaburi. The "macro” technique
was performed as described in previous publications and Annual Reports. The
"micro" technique is performed as follows : chloroquine diphosphate in quanti- .
ties ranging from 0.1 to 25 nanograms 1s dissolved in 25 microliters of dis~
tilled water and added to flat bottomed wells of micro titer plates. The plates
are dried in an incubator and stored. At the time of use, the dried chloroquine
is redissolved in 50 microliters of culture medium consisting of RPMI 1640 pow-
dered medium, sodium bicarbonate, HEPES buffer and gentamycin sulphate. Five
microliters of parasitized blood are placed in each well using an Eppendorf pi-
pette. The plate is covered with a 1id, agitated, and placed in a glass dessi-
cator.containing a paraffin candle. After the candle is 1it, the dessicator 1lid
is replaced and the fumes are allowed to escape through an open stopcock. The
stopcock is closed just before the flame goes out. The dessicator is then placed
in an incubator at 38 -39 C for 24-30 hours. After incubation thick blood films
prepared from each well are dried thoroughly, stained for 20 minutes with giemsa,
and examined for parasite maturation. The number of schizonts per 200 asexual
parasites is determinmed in control and drug samples. Values for samples con-
taining drug are expressed as percentage of control samples.

RESULTS : Results of incubation using both techniques are shown in Figure 1.

It is apparent that although cultivation and schizont production were successful
using the "micro" technique, inhibition of growth was not noted until much higher
concentrations of chloroquine were used. Figure 2 shows a more direct compari-
son for the two techniques. In this representation of results, amounts of
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chloroquine have been expressed as nanomoles per milliliter, adjusting for the
differing volumes of blood used in the two techniques. It is obvious that in
the micro culture system, schizonts continued to be formed at higher concentra-
tions of chloroquine than in the "macro" technique.

Successful short-term cultivation of P. faleiparum using "micro" amounts of
blood is significant for field evaluation of antimalarials susceptibility. The
technique requires further work in our hands before it is as useful as the more
established "macro" technique. The project will continue and will be expanded
for the evaluation of other drugs. '
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Figure 1. In vitro inhibition of schizogony by chloroquine
"MICRO" Technique
Asexual Co?trol Inhibition of Schizont Development
Case . (Schizonts .
No. Paras1t§s per 200 (p-mols chloroquine/well)
per mm : . 1 2 4 5 6 8 12 16 32
parasites)
22 30016 118 20.3  84.7 74,7 69.4 82.2 72.0 72.8 56.7 21.1
23 7040 194 90.4 99.2 94.6 95.1 97.1 96.6 99.2 97.1 43.7
24 4350 127 66.6 84.7 75.2 40.0 90.9 78.4 43,9 19.6 5.4
25 3480 120 76.6 95.0 74.1 73.3 70.8 81.6 41.6 27.5 0
29 14950 196 98.4 0 64.7 96.9 77.5 82.1 75.5 67.8 21.4
45 8200 130 92.3 97.6 110.7 92.3 110.7 90.7 106.1 88.4 22.3
47 22446 73 100.0 90.4 84.0 34.2 39.7 57.5 38.3 26.0 0
50 3567 160 88.4 95.3 71.0 39.1 87.8 83.4 70.4 46.1 56.6
52 3219 168 87.5 88.6 89.8 75.0 90.4 88.6 82.1 37.5 89.7
54 7287 177 93.2 92.6 84.1 68.3 86.4 79.0 63.8 59.8 3.3
60 10440 29 98.3 108.4 84.7 64.4 84.7 67.7 47 .4 37.2 37.2
61 2610 160 114.3 106.2 83.1 83.7 91.2 87.5 71.2 70.6 0
Mean 9800 138 85 87 83 69 84 81 68 53 25
""MACRO" Technique
Asexual Co?tro¥ Inhibition of Schizont Development
Case . (Schizonts . .
No Para31t§s per 200 (n-mols chlor?gulne/v1al)
per mm . 0.5 1 1.25 1.5 2 2.5 3 4
parasites)
22 30016 61 92.6 73.1 100.8 55.2 47.1 37.3 29.2 4.8
23 7040 189 90.4 75.1 41.2 36.5 28.0 7.9 6.3 2,6
24 4350 166 92.4 43.8 18.0 4.2 1.8 0 0 0
25 3480 150 88.3 53.8 27.2 1.9 1.3 0.6 0 0
29 14950 152 81.5 53.9 37.5 19.0 25.6 0.6 0.6 0
45 8200 123 83.4 42,1 33.1 15.3 4,8 0.8 0 0
47 22446 28 42.8 10.7 3.5 10.7 3.5 0 0 0
50 3567 47 98.9 67.3 58.9 31.5 25.2 29.4 4.2 77.8
52 3219 108 63.8 38.8 32.4 12.0 0 0 0 0
54 7287 120 89.6 92.1 68.8 73.8 51.4 4.1 9.1 0
60 10440 11 36.3 54.5 27.2 54.5 18.1 0 0 0
61 2610 163 72.7 55.0 40.9 38.5 17.7 12.8 24.4 0
Mean 9800 110 78 55 41 30 19 7
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