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Human and malaria parasite diversities in relation to the therapeutic
efficacy of antimalarials on islands in the Asia and Pacific
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Z MR B D expansion THAZED pfert NT XA T DRI HERIBE
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(2) Summary

We do the studies of malaria in isolated areas on Island Melanesia in

comparison with Sub-Saharan Africa to investigate the interactions among

diversities of humans, parasites, mosquitoes and environment to understand

relations among transmission, immunity and disease. Previous main

research accomplishments of the applicant are summarized as follows:

A) Our studies on merozoite surface protein-1 alleles of P. falciparum

B)

(Sakihama 2001) and P. vivax (Putaporntip 2002) suggested generally
limited and stable genetic diversity on islands and a high degree of
isolation between the islands, implying that malaria vaccines will be
more effective where there is a limited gene pool, as in isolated
populations (Tanabe 2004) and raising the hypothesis of a low degree of
diversity in parasites as a possible mean for anecdotally reported low
malaria mortality in Vanuatu.

The frequencies of the CYP2C19 mutant alleles are uniformly greater in
populations of Vanuatu than in previous populations surveyed (Kaneko
1997). However there are differences between populations from
different islands. Comparisons of genetic, linguistic and geographic
patterns suggest that short range gene flow is largely responsible for the
current distribution of CYP2C19 alleles in Vanuatu. Together with
previous studies of nuclear genetic loci of Pacific island populations,
these data predict that the poor metabolizer (PM) genotype is common
throughout Polyhesia and Micronesia and may be even more prevalent
in western Melanesia than in Vanuatu (Kaneko 1999a). However we
found the East Sepik populations of PNG showed a moderate prevalence
of CYP2C19-related poor metabolizer (PM), between Island Southeast
Asia and Vanuatu, suggesting genetic drift is a main factor of the high
prevalence of PM in the Pacific islands (Masta 2003). These results
suggest that the majority of Pacific Islanders metabolize a wide variety
of clinically important drugs to a significantly lower degree than other
geographical populations, e.g. the average Europeans, who have been
subject to most studies on the pharmacological properties of modern

drugs.

C) Our studies in Malawi on drug resistance in P. falciparum (pfcrt/pfmdrl
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D)

E)

F)

for chloroquine, CHL and dhps/dhfr for sulfadoxine/pyrimethamine,
SP) suggested the switching from CHL to SP in 1993 resulted in a high
prevalence rate (78%) of parasites with double dhps and triple dhfr
(quintuple) mutations (Bwijo 2003) and a reduction in the prevalence of
pfert K76T (2%) with the recovery of CHL efficacy in 2000 (Mita 2003).
A haplotype analysis revealed that an expansion of wild pfert allele is
the primary genetic mechanism for the recent recovery of the CHL
sensitivity (Mita, in press).

During the malaria epidemics of 1998/1999 in the highland fringe of
Western Kenya, high case fatality (5.5%) and blood transfusion (43%)
rates were recorded in the Kisii District Hospital. Our village survey
showed that anemia was most common in children <5 years of age
(34%) followed by women of childbearing age (16%) in the lowland
villages. In children <5 years, both anemia (ranged from 57% at 1440m
to 11% at 2040m) and P. falciparum (from 31% to 0%) prevalence
significantly correlated with altitude, suggesting malaria is also the
main cause of anemia in the highland fringe areas. Measures that reduce
the prevalence of malaria will consequently reduce anemia and the need
for blood transfusions associated with the risk of HIV transmission
(Akhwale in press).

On Aneityum island with low-to-moderate transmission, we have most
probably interrupted transmission by combining MDA with impregnated
bed nets and achieved sustained and significant gains (Kaneko 2000).
The seroepidemiological results suggest that without antigenic
stimulation immunologic memory will still remain for many years in
adults previously repeatedly exposed to malaria (Kaneko in
manuscript).

We have improved the methods more effectively to extract DNA from
blood samples spotted on filter papers, particularly suitable for long
PCR amplification of malaria parasite DNA (Sakihama 2001)

(3) Future perspectives

A)

We further hypothesize as follows: 1) Clinical manifestations of P.

falciparum malaria are limited in severity on islands in Vanuatu; and 2)
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On an isolated island where malaria was temporarily eliminated for
many years, immunologic memory still remains without antigenic
stimulation for many years especially in adults previously repeatedly
exposed to malaria. Behind these phenotypes we consider the following
common mechanisms: a) Possible restricted diversity of parasites; b)
Immunogenetic host and vector properties; and c) Interactions between
P. vivax and P. falciparum (Kaneko, in press).

B) Human, parasite and mosquito co-evolution on Island Melanesia: Data

from the studies will aim at a better understanding on how human,
parasite and mosquito populations have evolved in these isolated areas
(Lum, 2004). To approach this we will develop a novel mathematical
model through the extension of existing models on transmission
dynamics and population genetics. Acknowledge will have impact on

future malaria interventions.
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