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ABSTRACT

Anopheles campestris-like, the predominant anopheline mosquito species was
considered a potential vector that played an important role in the increasing cases of
Plasmodium vivax infection in Thailand. Its markedly karyotypic variations and
taxonomic relationship remain unclear, thus, the genetic proximity among karyotypic
forms were determined by using multi-disciplinary researches. In addition, its
laboratory vector-competence to malaria was elucidated.

Thirty-four isolines of An. campestris-like, derived from human-biting
females, demonstrated 3 karyotypic forms, i.e., Form B (X3, Y3), E (X1, Xz, X3,Y5)
and a new Kkaryotypic form (X,Ys), designated as Form F. Likewise, 37 isolines of
An. campestris-like, derived from animal-biting females, revealed 3 karyotypic forms,
i.e., Form B (X2, Y3), E (X2,Ys) and F (X5, X3, Yg). All 71 isolines in this study had
an average branch summation of seta 2-VI pupal skins with 20.3-30.0 branches,
which was in the range of An. campestris (17-58 branches).

An isoline colony of An. campestris-like Form E was established successfully
for more than 40 consecutive generations under laboratory conditions. The eggs per
deposited female ranged from 19-308 eggs. The duration of egg-hatching was 2-4
days, in which the percentage embryonation and hatchability were 81-99% and 78-
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96%, respectively. The larval instars matured in 7-10 days. Pupation duration ranged
from 2-3 days, and more than 80% of first instar larvae eventually pupated. More than
85% of pupae emerged successfully to adults. A satisfactory percentage of blood-fed
females was obtained from both direct feeding on a white rat in a cage (62%) and
artificial membrane-feeding on bovine heparinized-blood in a paper cup (78%),
indicating two feeding methods that could be use routinely. The best age for artificial
mating in males was 5-days-old with 86.67% insemination, while males aged 4 to 8
days old could be used satisfactorily (insemination rates: 80.00-85.71%). The forced
laying of eggs by placing gravid adult females in a plastic-cup ovipot proved to be a
satisfactory method for egg deposition. Furthermore, the present rearing procedure
also proved to be a promising method for obtaining a high yield of brain metaphase
and salivary gland polytene chromosomes.

Crossing studies among 12 isolines of An. campestris-like Form B, E and F
indicated their genetic compatibility by providing viable progenies, suggesting a
conspecific relationships between the 3 karyotypic forms. Additionally, the very low
intraspecific sequence variation (genetic distance < 0.005) of the nucleotide sequence
of internal transcribed spacer 2 (ITS2) of rDNA, and mitochondrial cytochrome c
oxidase subunits I and Il (COI and COII) of 28 isolines of An. campestris-like Form
B, E and F, clearly supported their conspecific relationships.

Comparative morphological investigations of eggs, larvae, pupae and adults
under light microscope of the 71 isolines of An. campestris-like Form B, E and F
indicated that no diagnostic characters could be used to separate An. campestris-like
forms. In addition, the surface topography of eggs among An. campestris-like forms
under scanning electron microscopy (SEM) were morphologically similar.

Comparative salivary gland polytene chromosome examinations, among 12
isolines of An. campestris-like Form B, E and F, revealed the homosequential banding
pattern that existed in sympatric and/or allopatric populations.

Investigation of the vector potential of An. campestris-like Form B, E and F to
P. vivax and P. falciparum revealed that only An. campestris-like Form B and E,
Chiang Mai strain, were susceptible to P. vivax with 100% oocyst rates, and

sporozoite rates of 66.67 and 64.29%, respectively.
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