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ABSTRACT

Malaria is still one of the severe infectious tropical diseases causing mortality and
mobility in population living in the endemic areas including Thailand. Despite the
severity of the disease, the global control of malaria is limited by many factors including
the non-availability of effective vaccine and the acquisition of resistance to currently
available antimalarial drugs by the parasites. With the increasing resistance to the
available drugs developed by the parasites, it is a real threat to malaria disease control and
treatment. Parasites resistant to standard drugs such as chloroquine (CQ), mefloquine
(MQ), and pyrimethamine (PYR) have spread worldwide. The most recent alarming
signal was a report from the Thai-Cambodian and Thai-Myanmar borders describing the
possibility of artemisinin resistance developed by the parasites. This was the signal that
the parasites will soon be developing against all the available antimalarial drugs and that
the control and treatment will be impossible. Therefore, there is an urgent need to monitor
emergence of novel resistant parasites and limit their prevalence. Thus, the main objective
of this study is to determine anti-malarial drug resistance and to identify mutations of
drug resistance genes (Pfcrt and Pfdhfr) in P. falciparum isolates from malaria patients
in Mae-Sariang district area, Mae Hong Son province. Parasites from infected patients
living in endemic areas of Northern Thailand were collected and adapted to in vitro



culture in the laboratory. The adapted parasite isolates were tested against antimalarial
drugs including dihydroartemisinin (DHA), PYR, CQ and MQ. In this study a new
antimalarial drug candidate ‘P218’ developed by researcher team at National Center for
Genetic Engineering and Biotechnology (BIOTEC) was also included. It was shown that
all of the tested parasite isolates were resistant to PYR and CQ. Some, but not all, isolates
were resistant to MQ. Despite the reports of artemisinin resistant parasites in Thai-
Myanmar border areas, almost all of the tested isolates were still sensitive to DHA. The
tested parasite isolates showed good efficacy to P218 when compared with PYR. We have
then checked for the mutations in Pfcrt and Pfdhfr genes that cause resistance to CQ and
PYR respectively. All CQ-resistant isolates contain the reported K76T mutation in Pfcrt
gene, while PYR-resistant isolates contain the N511, C59R, S108N and 1164L mutations
in Pfdhfr gene as expected. The obtained information of resistance genes suggested that,
although PYR and CQ have not been used in the area for a long time, the parasites are
still resistant to these drugs. Furthermore, the parasites are still sensitive to DHA. The
newly developed antimalarial compound P218 also showed good efficacy against the field
isolates. The study allows us to plan effective treatment and monitor against the spread

of resistance parasite in the endemic areas.
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