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ABSTRACT
The widespread of drug resistant Plasmodium falciparum has led to a rise in malaria-
associated mortality most especially in sub-Saharan Africa. In-vitro and molecular studies
were carried out in order to determine the resistant pattern of P. falciparum to antimalarial
drugs and some local antimalarial herbs in Ogun State, Southwestern Nigeria. Prevalence of
falciparum malaria was determined by microscopic examination of Giemsa-stained blood
samples of patients who presented with fever in selected State Hospitals in Ogun State.
Antimalarial drug sensitivity of one hundred (100) P. falciparum isolates to chloroquine,
amodiaquine, mefloquine, quinine, sulphadoxine/pyrimethamine, artesunate and three local
antimalarial herbs: Momordica charantia (Ejirin,) Diospyros monbuttensis (Eegun eja) and
Morinda lucida (Oruwo) was determined using the in-vitro microtest (Mark IIT) technique.
For molecular studies and genotyping, DNA was extracted from patient blood using the
QiaAmp DNA Blood Minikit extraction method. Nested Polymerase Chain Reaction followed
by Restriction Fragment Length Polymorphisms (PCR/RFLP) were used for the detection of
P. falciparum chloroquine resistance transporter (Pfcrt), P. falciparum multidrug resistance 1
(pfmdrl), P. falciparum dihydrofolate reductase (Pfdhfr), P. falciparum dihydropteroate
synthase (Pfdhps) and P. falciparum sarco/endoplasmic reticulum calcium-dependent ATPase
(SERCA) PfATPase6 genes. Genetic diversity of the isolates was determined using merozoite
surface proteins 1 and 2 (mspl and msp2) and Glutamate rich Protein (Glurp). Structured
Questionnaires were administered to patients or/and parents of infants to determine the factors
that could lead to the development of drug resistance by the parasite in the study population.
Out of 4066 subjects screened during the period of study, 2550 (61.1%) were positive. Highest
prevalence (72%) was recorded in children 1-5 years while the same group also had the
highest parasitaemia of 1080. All the isolates tested were sensitive to Quinine, Mefloquine and
Artesunate. Only 51% of the isolates were resistant to chloroquine, 13% to amodiaquine and
5% to sulphadoxine pyrimethamine respectively. Highest resistance to chloroquine (68.9%)
was recorded among isolates from Yewa zone while highest resistance to amodiaquine (30%)
was observed in Ijebu zone. Highest resistance to sulphadoxine and pyrimethamine was
recorded in Yewa and Egba zones respectively. A significant positive correlation was observed
between the responses to artemisinin and mefloquine (P=0.001), artemisinin and quinine
(P=0.05), Quinine and mefloquine (P= 0.01). A significant negative correlation was observed

between the responses to chloroquine and mefloquine (P=0.05). For the local herbs highest
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antiplasmodial activity was obtained with the ethanolic extract of Diospyros monbuttensis (ICso
= 32 pg/ml). P. falciparum isolates analyzed during this study have
demonstrated highly diverse nature of field isolates in respect of msp-1
(block 2) and msp-2 (central repeat region, block3). All the three reported
families of msp-1(K1, MAD20 and RO33) and two of msp-2 (FC27 and 3D7)
were observed among the isolates. Proportion of isolates with K1 family
was 68% with 4 alleles in the range of 100 to 300 basepairs (bp).
Proportion of isolates with MAD20 family was 40% and a total of 3 alleles
were observed within 100 to 300 bp. RO33 proportion was 20% and the
family was observed to be monomorphic with an allele size of 200 bp. In
msp-2 the proportion of FC27 family was 76% and that of 3D7 was 56%.
Proportional Prevalence of FC27 and 3D7 families was significantly different
(x2 = 16.5, P = 0.002). Eighty percent of the isolates harbor the genes that code for
Glutamate rich protein with size ranging between 700 and 900bp. Pfcrt (K76T ) Pfmdrl (mdr
1 ) Pfdhfr (S108N), and Pfdhps (K540E ) resistant genes were detected among the isolates
while resistant SERCAPfATPase6 gene which codes for artemisinin resistance was not
detected in the population. The questionnaire study showed that 24.6% of the patient visit
hospitals for treatment, 12.0% use local healers while 25.0% buy antimalarial drugs without
prescription. It was also observed that some use more than one method in their management of
malaria. Those who combined antimalarial drugs with traditional medicine from local healers
were found to be 17.4%. Only 18% of the sample population used Insecticide treated mosquito
nets, 42.3% use window and door nets while 13% do not employ any mosquito preventive
method. Continuous use of the current antimalarial drugs increases the chance of resistance
developing to those drugs. Control of drug use and reducing exposure of parasites to the drugs
are most effective where the parasite is still sensitive to the drug. Molecular methods are most

effective for monitoring the spread of resistant strains of P. falciparum.
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