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MPIBDINGH:

Iso-female lines (isolines) of Anopheles aconitus collected from Mae Hong
Son, Phet Buri and Chiang Mai Province were successfully identified to karyotypic forms.
The results of identification revealed that An. aconitus Form B (X“_XQ, Y,) was obtained
from 4 and 48 isolines in Phet Buri and Chiang Mai Province, respectively, and Form C
(X0 X5 Y3) was recovered from 3 and 41 isolines in Mae Hong Son and Chiang Mai
Province, respectively.

Comparative morphometric and morphological studies of eggs under
scanning electron microscope (SEM) were undertaken in the three strains of two
karyotypic forms of Anopheles aconitus, i.e., Form B (Chiang Mai and Phet Buri strains)
and Form C (Chiang Mai and Mae Hong Son strains). Morphometric éxamination
revealed the intraspecific variation with respect to the float width [36.77 + 2.30 Hm
(Form C: Chiang Mai strain) = 38.49 + 2.78 Llm (Form B: Chiang Mai strain) = 39.06 +
2.37 Wkm (Form B: Phet Buri strain) > 32.40 + 3.52 llm (Form C: Mae Hong Son strain)]
and number of posterior tubercles on deck [2.40 + 0.52 (Form B: Phet Buri strain) = 2.70
+ 0.82 (Form B: Chiang Mai strain) < 3.10 £ 0.32 (Form C: Chiang Mai strain) = 3.20 +
0.42 (Form C: Mae Hong Son strain)], whereas the surface topography of eggs among
the three strains of two karyotypic forms were morphologically similar.

Comparing band to band on the same arm of ovarian nurse cell polytene
chromosomes of An. aconitus Form B (Phet Buri: 4 isolines) and C (Mae Hong Son: 3
isolines, Chiang Mai: 20 isolines) to the standard chromosome mapping of An. aconitus
Form B (Chiang Mai: 20 isolines), no major chromosomal rearrangements that related to
the karyotype variations were demonstrated. The investigations on allelic frequencies of
. 4th stage larvae and adult females of 3 (Form C: Mae Hong Son), 4 (Form B: Phet Buri),
41 (Form C: Chiang Mai) and 48 (Form B: Chiang Mai) isolines suggested that An.
aconitus Form B and C of all strains have similar allelic frequencies. This was observed
at 10 isoenzymes 16 loci in 4th stage larvae, and 11 isoenzymes 13 loci in adult females.
Hybridization tests among the four laboratory-raised isolines of An. aconitus Form B
(Chiang Mai and Phet Buri) and C (Chiang Mai and Mae Hong Son) employed by
induced copulation. The results of crosses indicated that they were genetically

compatible, providing viable progeny and completely synaptic salivary gland polytene
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chromosomes. The complete sequences of rDNA internal-transcribed spacer 1 and 2
(ITS1, 1TS2), and partial sequences of mitochondrial cytochrome ¢ oxidase subunit |
and 1l (COI and COIl), and D3 regions from genomic DNA of An. aconitus Form B and
¢ were identified. The results show that the consensus sequences of the five loci of the
two forms are Con.sistent with those of mosquitoes in the genus Anopheles. No
intraindividual variation was detected, but intrapopulation variation was present with
polymorphic sequences in some forms for each gene examined. The variation rates
were approximately 0.15 to 0.8%. Based on evidence of no pre- and post-mating
isolations, and nearly identical of DNA sequences of ITS1, ITS2, COIl and COIl, and D3
regions between An. aconitus Form B and C, we conclude that they are conspecific
cytological races in the Thai population.

Four laboratory-raised colonies of two karyotypic forms of Anopheles
aconitus, i.e., Form B (Chiang Mai and Phet Buri strains) and C (Chiang Mai and Mae
Hong Son strains), were experimentally infected with Plasmodium falciparum and P.
vivax using an artificial membrane feeding technique and dissected 8 and 12 days after
feeding for oocyst and sporozoite rates, respectively. The results revealed that An.
aconitus Form B and C were susceptible to P. falciparum and P. vivax, i.e., Form B
(Chiang Mai and Phet Buri strains/P. falciparum and P. vivax) and Form C (Chiang Mai
and Mae Hong Son strains/P. vivax). Comparative statistical analyses of the oocyst
rates, average number of oocysts per infected midgut and sporozoite rates among all
strains of An. aconitus Form B and C to the ingroup control vectors, An. minimus A and
C, exhibited mostly no significant differences, confirming the high potential vector of the
two Plasmodium species. The sporozoite-like crystals found in the median lobe of the
salivary glands, which could be a misleading factor in the identification of true
s.porozoites in salivary glands were found in both An. aconitus Form B and C.

The seasonal abundance and nocturnal biting activity of Anopheles
aconitus, the secondary vector of malaria in Thailand, were investigated during January
2005 to February 2006. Seasonal changes in abundance were mainly influenced by
monthly rainfall, with a major peak occurring from August to November. This species
preferred to bite on animals rather than humans, and favored biting humans outdoors

more than indoors. The biting activity on both humans and animals exhibited high
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and/or evening, but there were very low and erratic bitings throughout the remaining
night-hours. Thus, a unique unimodal pattern, with a peak occuring during 1800-2000
hours was clearly seen in An. aconitus. Overall, the parous rate was 51.19% (35.85-
75.00%). During the major peak of abundance (August to November), a high parous rate
that ranged from 42.86-61.57 was opserved. Out of 1,198 dissected stomaches, only
0.17% (2/1,198) were found infected with oocysts. There were no sporozoites detected

in any of the 1,198 mosquito-dissected salivary glands.





