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ABSTRACT

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

Morphological study of the major diagnostic points of 4" instar larvae, pupae
and adult females demonstrated that all of them generally agreed with the
characteristics that were described by Harrison (1980). The combined characteristics
plotted on a scattel; diagram between coeloconic sensillae and palpal ratios in An.

aconitus Form B and C could separate An. aconitus Form B and C at a 20% level.
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Comparative morphometric and morphological studies of eggs under scanning
electron microscope (SEM) were undertaken in the three strains of two karyotypic
forms of An. aconitus, i.e., Form B (Chiang Mai and Phetchaburi strains) and Form C
(Chiang Mai and Mae Hong Son strains). Morphometric examination revealed the
intraspecific variation with respect to the float width: Form C, Chiang Mai strain
(36.77 £ 2.30 pm), was equal to Form B, Chiang Mai strain (38.49 =& 2.78 um), and
Form B, Phetchaburi strain (39.06 + 2.37 pum), but broader than Form C, Mae Hong
Son strain (32.40 + 3.52 pm), and the number of posterior tubercles on the deck:
Form B, Phetchaburi strain (2.40 £ 0.52), was equal to Form B, Chiang Mai strain
(2.70 £ 0.82), but less than Form C, Chiang Mai strain (3.10 % 0.32), and Form C,
Mae Hong Son strain (3.20 + 0.42), whereas the surface topography of eggs among
the three strains of two karyotypic forms were morphologically similar.

When comparing band to band on the same arm of ovarian nurse cell polytene
chromosomes of An. aconitus Form B (Phetchaburi strain: 4 isolines) and C (Mae
Hong Son strain: 3 isolines, Chiang Mai strain: 20 isolines) to the standard
chromosome mapping of 4n. aconitus Form B (Chiang Mai strain: 20 isolines), no
major chromosomal rearrangements that related to the karyotype variations were
demonstrated.

The investigations on allelic frequencies of 4" instar larvae and adult females
of 3 (Form C: Mae Hong Sen strain), 4 (Form B: Phetchaburi strain), 41 (Form C:
Chiang Mai strain) and 48 (Form B: Chiang Mai strain) isolines suggested that 4x.

aconitus Form B and C of all strains have similar allelic frequencies. This was
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observed at 10 isoenzymes 16 loci in 4™ instar 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 Phetchaburi strains) and C (Chiang Mai and Mae Hong Son
strains) were employed by induced copulation. The results of crosses indicated that
they were genetically compatible, providing viable progeny and completely synaptic

salivary gland polytene chromosomes.

The complete sequences of tDNA internal-transcribed spacer two (ITS2) and
partial sequences of mitochondrial cytochrome ¢ oxidase subunit I and II (COI and
COII) from genomic DNA of 6 isolines in each An. aconitus Form B and C were
identified. Total sequence lengths (ITS2+COI+COIL) of An. aconitus isolines varied
from 1550bp to 1556bp. Conspecific relationships between the two An. aconitus
forms were well supported by low values of intraspecific distances (ranging from
0.1% to 1.0%) and genetic differentiation (d,: 0.01322) between the two forms.

Four laboratory-raised colonies of two karyotypic forms of An. aconitus, i.e.,
Form B (Chiang Mai and Phetchaburi 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 they were 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 Phetchaburi strains/P. falciparum and P. vivax) and Form C (Chiang

Mai and Mae Hong Son strains/P. vivax). Comparative statistical analyses of the
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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, mostly exhibited 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 sporozoites in salivary glands, were found in both An. aconitus

Form B and C.
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