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K76T point mutation of chloroquine resistance transporter gene: Is it a potential molecular 
marker for chloroquine resistance in Sri Lankan Plasmodium falciparum isolates? 

H A C Hapuarachchi1*, M Y D Dayanath2, S Abeysundara1, A Manamperi2, W Abeyewickreme1 and 
N R de Silva1 
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Ragama. 

Current evidence suggests that K76T mutation of chloroquine resistance transporter (Pfcrt) gene may 
be used as a molecular marker for chloroquine (CQ) resistance of P. falciparum. This study was 
carried out to determine the frequency of K76T mutation of Pfcrt gene in Sri Lankan P. falciparum 
isolates collected from Mannar district in the Northern Province. Mutation patterns were compared 
with in vitro and in vivo CQ failure rates for this parasite population to analyze its association with 
resistance to CQ and to calculate the genotype-resistance (GRI) and genotype-failure (GFI) indices 
for K76T mutation. P. falciparum DNA was extracted from dried blood spots using a QiaAmp DNA 
Blood Mini Kit. Mutation patterns at 76 codon of Pfcrt of field isolates were detected using a 
polymerase chain reaction – restriction fragment length polymorphism assay. Parasite isolates were 
categorized into wild (sensitive) and mutant (resistant) types based on the banding patterns of 
digested products on 2% agarose gels. GRI and GFI indices were calculated for this parasite 
population. Of 38 CQ resistant isolates, 86.8% (N = 33) showed the mutant allele (K76T) at codon 76 
of Pfcrt. There was a statistically significant association between the presence of K76T mutation and 
in vivo resistance to CQ (x2 = 5.11, p = 0.02). Of 33 sensitive isolates, 39.4% (N = 20) possessed the 
wild type allele at the same codon position. The calculated GRI and GFI indices were 1.13 and 1.38 
respectively for this area. Even though results show a statistically significant association between the 
presence of K76T allele and CQ treatment failure of P. falciparum isolates in the study population, its 
mere presence alone does not seem to correlate with resistance to CQ. Therefore, mutations at other 
codons of Pfcrt shown to accompany K76T mutation as well as those in P. falciparum multi drug 
resistance 1 (Pfmdr1) gene need to be analyzed to determine whether other mutations play a role 
together with K76T in clinically resistant Sri Lankan parasite isolates. More studies are required to 
validate the calculated GRI and GFI values, which may be used to predict the therapeutic failure of 
CQ in a particular area in Sri Lanka in the future. 
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Exploring the nature of the antibody response to potential vaccine candidates, during natural malaria 
infections would provide essential information for vaccination strategies. Recombinant protein PvRII, 
that represents native Plasmodium vivax Duffy Binding Protein, was used in an ELISA to assess the 
magnitudes of IgG and IgG isotype responses in acute vivax malaria patients. Serum samples that 
screened positive for anti-PvRII total (IgG+IgM) antibodies in a previous study were pre-selected for 
this assay from non-endemic Colombo (N=58), and from two endemic areas, Anuradhapura and 
Kataragama (N=48 from each area). The percentage of responders (prevalence) with anti-PvRII IgG 
was 71%, 79% and 67% from Colombo, Anuradhapura and Kataragama, respectively.  No significant 
differences were detected among the proportion of responders (Chi square, P>0.05) and mean anti-
PvRII IgG magnitudes (Kruskal-Wallis, P>0.05) among the three study populations. Cytophilic IgG3 
was the most prevalent IgG isotype in all three-study cohorts. No significant difference was observed 
for prevalence of IgG isotypes between the three areas, with the exception of the significantly higher 
prevalence of IgG3 in Colombo than in Kataragama (Chi square, P<0.05). The prevalence of IgG3 
was significantly higher than the other three isotypes within the residents of Colombo. However, in 
both endemic areas no significant difference was apparent between the prevalence of IgG3 and IgG1 
(McNemar, P<0.05). In all test areas, prevalence of restricted IgG3 responses to PvRII was 
significantly higher (Chi square, P<0.05) than for responses restricted to each of the other 03 
isotypes. Significantly higher magnitudes of IgG1 than the other IgG isotypes (Wilcoxon Signed ranks, 
P<0.05) were detected within each test area. A significantly higher IgG1 magnitude was detected in 
Colombo than in Kataragama (Mann-Whitney U Test, P<0.05). Both the prevalence and magnitudes 
of total IgG and of IgG isotypes were independent of age of patients or their pervious exposure to 
malaria or to their parasite burden. These results may imply that cytophilic antibody isotypes IgG1 and 
IgG3 may play important roles with regard to the immune response to PvDBP in Sri Lanka. 

Acknowledgement: National Science Foundation of Sri Lanka (grant# NSF/RG/HS/06 and scholarship 
for PHP [NSF/Sch/2004/07]) 

*dappvr@yahoo.com        Tel: 011-2503399 

019/A 

Nocturnal human biting behavior of Anopheles culicifacies in a hydro electric power project 
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Nocturnal human biting behavior of Anopheles culicifacies was studied from January 2006 - March 
2007 at the Victoria hydro electric power generation project area in the Central Province of Sri Lanka. 
Monthly collections of indoor and outdoor, landing and biting, mosquitoes were made from 1700 - 
0600 hours (13 hours) using 3 - 4 indoor and 4 -8 outdoor human baits. In each collection, human 
baits were seated with exposed hands and legs below the knees. Hourly collections of landing and 
biting mosquitoes on the exposed surfaces of the body using torches and aspirators were made and 
mosquitoes were identified to species. Data was summarised as the number of An. culicifacies 
collected indoors and outdoors each hour/bait separately. The majority (97.83%) of An. culicifacies bit 
outdoors as compared to indoors. There were monthly variations in the biting habits with the highest 
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