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ABSTRACT

Although several Anopheles species are vectors of malarial parasites, selections in
laboratory have produced some malaria refractory strains. However, knowledge on mechanism
conferring the susceptibility is still limited. The objectives of this study were to select a
malaria refractory strain from the Thai malaria vectors, Anopheles dirus specics A, D, An.
minimus species A and An. sawadwongporni, by using the rodent malaria Plasmodium yoelii
nigeriensis as a model, and then determine genetic basic for refractoriness, ability of inhibiting
human malaria parasites, including protease enzyme activities in the midgut of mosquito which
may play a role for refractoriness.

Selection began by allowing inseminated female mosquitoes to take blood from
infected mice and the fully fed females were kept individually in small cups containing water
until oviposition. The females were then dissected for checking oocyst infection. Eggs of those
with oocyst infection were pooled and reared to adults for further selection as a susceptible
line and eggs of those without oocyst as a refractory line. Selection was repeatedly performed
until a fully susceptible line and a fully refractory line have been established. The selection
succeeded in obtaining a 100% susceptible line and a 100% refractory line of only An. dirus
species A, after a mass selection of 17 generations followed by 1-2 generations of individual
selection. Selection of the other species failed to produce a refractory line as a result of 100%
susceptibility in An. minimus species A and An. sawadwongporni, and no progress of change
of infection rate in An. dirus species D. In the midgut of refractory females of An. dirus
species A, neither aminopeptidase nor trypsin activity is higher than that in the susceptible
females, suggesting that these two enzymes play little role in refractory mechanism. The most
important refractory mechanism appeared to be the inhibition of growth of young oocysts on
the stomach wall, after the penetration of ookinetes. Cross and back-cross experiments
revealed that refractoriness to P. y. nigeriensis is intermediate dominance with a complex
mode of inheritance. Although the selected line is fully refractory to the rodent malaria
studied, it is still susceptible to human malaria parasites, P. falciparum and P. vivax, indicating
that the r;lechanism is specific. Nevertheless, this refractory line is considered useful and

convenient as a model for study of the complexity of malaria-mosquito relationship.



