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Malaria remains an important problem of public health. Although the mortality and 
mobility are decreasing in some endemic areas but the problem of drug resistance especially in 
falciparum malaria against many of routinely used antimalarial drug has become serious. The 
assessment of Minimum Inhibitory Concentration (MIC) of drug susceptibility is therefore needed 
for monitoring and control malaria disease. In this study, the PCR technique has been applied for 
testing MIC value against 4 antimalarial drugs which are quinine, mefloquine, chloroquine and 
pyrimethamine. The tested MIC values from PCR had been compared with the MIC values 
derived from the conventional microscopic test. The results from the comparison of three DNA 
extraction methods, boiling method, phenol-chloroform extraction and DNA extraction kit, 
revealed that the standard phenol-chloroform method is the most suitable for this study. In 
addition, the RNA extraction kit is also suitable for RNA extraction. The extracted DNA and RNA 
had been tested for malaria parasite detection. The sensitivity of PCR with rap-1 primers is 0.05% 
which is slightly lower than the microscopic test whereas the sensitivity of RT-PCR is down to 
0.01% as equal to the MIC from microscopic assay. Moreover, the PCR with ssrRNA primers 
gave more sensitive result, down to 0.001% by both PCR and RT-PCR. The MIC against 4 drugs 
of pure clone p. falciparum, T9/94RC17, had been evaluated by using PCR and RT-PCR with rap- 
1 primers and the results showed the equal values to the microscopic assay except in mefloquine 
which has shown slightly difference. Beside, the modified direct PCR and RT-PCR with rap-1 
primers had also been tested in T9/94RC17 but the techniques failed to meet the same standard. 
Finally, the assessment of MIC value by PCR with rap-1 primers in 3 wild isolates, MH20, TD12 
and K60, had been performed and the promising results had been observed. From this study, the 
results revealed that PCR is an attractive alternative and has the potential for assessment of the 
MIC value especially for large scale screening.
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ABBREVIATIONS

cD N A
ddH 20
dN TPs
dA TP
dCTP
dG TP
dTTP
D D T
D ELI
D H F
D H FR
D H PS
D N A
FP
GDP
H RP2
IC 50

ITN s
M
m A bs
M IC
MICp
N A D PH
PA B A
PBS
PC R
pLD H
PPPK

RAP-1

com plem entary  D N A
double d istilled  w ater
deoxyribonucleotide triphosphate
deoxyadenosine triphosphate
deoxycytid ine triphosphate
deoxyguanosine triphosphate
deoxythym idine triphosphate
dichlorodiphenyl trichloroethane
double-site  enzym e-linked LD H  im m unodetection
N A D PH -dependent reduction o f  d ihydrofolate
d ihydrofolate  reductase
dihydropteroate synthase
D eoxyribonucleic acid
ferriprotoporphyrin  IX
gross dom estic product
h istid ine-rich  protein  2
inhibitory  concentration
insecticide-treated  nets
M olar
m onoclonal antibodies
m inim um  inhibitory  concentration
m inim um  inhib itory  concentration from  P C R  technique
nicotinam ide adenine dinucleotide phosphate
/7-am inobenzoic acid
phosphate buffered  saline
Polym erase chain  reaction
parasite  lactate dehydrogenase
2-am ino-4-hydroxy-6-hydroxym ethyl-d ihydropterid ine
pyrophosphokinase
rhoptry  associated  p ro te in -1



R N A - R ibonucleic  acid
R T-PCR = R everse T ranscriptase Polym erase C hain  R eaction
ssrRN A = sm all subunit ribosom al R N A
THF ะ= te trahydrofolate
TS = thym idylate  synthase
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