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The systematic investigations of collected specimens from 6 regions revealed six new black-
fly species, i.e., Simulium (Nevermannia) chomthongense sp.nov. [Doi Inthanon National Park,
Chomthong District, Chiang Mai Province], S. (Asiosimulium) furvum sp.nov. [Maewa National Park,
Thoen District, Lampang Province], S. (N.) khunklangense sp.nov. [Khunklang village, Doi Inthanon
National Park, Chomthong District, Chiang Mai Province], S. (Gomphostilbia) piroonae sp. nov. [Pai
District, Mae Hongson Provincel], S. (Simulium) atipornae sp. nov., and S. (S.) lomkaoense sp. nov
[Lom Kao District, Phetchabun Provincel].

The surveyed of medically important filth fly (Order Dipters, Suborder Brachycera) from
various regions of Thailand. ITS2 region was studied by molecular techniques. Variations of the
ITS2 within different species of flies collected from Thailand were demonstrated. Data obtained from
this study was used for fly identification by PCR-RFLP and HRM techniques. Benefit of this study that
it could be used to apply in forensic medicine. Moreover, we investigate the Wolbachia bacteria in
flies of Thailand. Wolbachia are intracellular maternally inherited bacteria. Relationships between
Wolbachia and their hosts have many forms ranging from reproductive parasitism to mutualistic
symbiosis, which can induce reproductive alterations such as cytoplasmic incompatibility, male
lethality, parthenogenesis, and feminization. We present preliminary data of Wolbachia infection in
these medically important flies from different geographical populations in Thailand using PCR-based
detection of wsp. PCR-based detection of wsp showed Wolbachia in 7/51 (14%) of the collected
samples. This study is a preliminary survey of Wolbachia in medically important flies in Thailand.
Extensive survey of Wolbachia infection in flies covering more areas of the country would provide
valuable data for developing an effective Wolbachia-based fly control strategy.

Systematic investigations of eight species members of Anopheles hyrcanus group (An.
argyropus, An. crawfordi, An. nitidus, An. nigerrimus, An. paraliae, An. peditaeniatus, An. pursati and
An. sinensis) in Thailand by using morphological and metaphase karyotype identification, DNA
sequence analyses of rDNA (ITS2) and mitochondrial DNA (COI and COll), crossing experiments and
susceptibility of these species to filarial nematode, Brugia malayi were performed in this study. The
results showed no post-mating reproductive isolation among the 2, 3, 4, 5, 4, 5, 6 and 2 karyotypic
forms of An. argyropus, An. crawfordi, An. nitidus, An. nigerrimus, An. paraliae, An. peditaeniatus,
An. pursati and An. sinensis, respectively. All crosses vyielded viable progenies through Fo-
generations and synaptic salivary gland polytene chromosomes, suggesting the conspecific nature of
these karyotypic variants. The low intraspecific sequence variations of these karyotypic forms were
good supportive evidence. Additionally, susceptibility level of these species to filarial nematode,

Brugia malayi revealed that An. peditaeniatus, An. crawfordi, An. nigerrimus, An. argyropus and An.
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pursati were high potential vectors. An. paraliae and An. sinensis were low potential vectors, while
An. nitidus was a refractory vector. Two refractory mechanisms; direct toxicity and/or melanotic
encapsulation against filarial larval were involved in the refractoriness of development in the thoracic
muscles of the mosquito. Furthermore, morphological and molecular biology for species identification
of 8 species members of the An. hyrcanus group were developed successfully in this study.

Changing malaria prevalence from Plasmodium falciparum to P. vivax along the Thai-
Cambodian border has been observed. We have investigated the potential vectors that may
contribute to this change in two selected endemic areas, Sa Kaeo and Chantaburi provinces. Two
potential vectors, An. campestris and An. subpictus, were collected by cow bait or human landing
catch during the wet and dry seasons of 2012-2013. In Sa Kaeo, 17.8% of 2,355 mosquitoes from
22 species collected were An. campestris. In Chantaburi 88% of 433 mosquitoes from 7 species
collected were An. subpictus. Both species were found susceptible to P. vivax. In contrast,
development of P. falciparum was not observed in either species when compared with An. dirus, the
major malaria vector in Asia. Study of insecticide susceptibility indicated that An. campestris (F; to
Fs) from Sa Kaeo had potential to resist 0.1% Bendiocarb, 1% Fenitrothion and 4%DDT. An.
subpictus (F4~Fz) had shown to resist 0.15% Cyfluthrin, 0.05% Lambda-cyhalothrin, 5% Malathion,
and 0.05% Deltamethrin. The change in species composition and malaria vector biology on the Thai
Cambodian border may contribute to the shift in the P. falciparum to P. vivax prevalence; therefore,
the malaria control program including vector control will have to be planned accordingly.

The mosquito Ochlerotatus togoi (formerly known as Aedes togoi) is a vector of filariasis in
the coastal area of Asia. In Thailand, Oc. togoi (Chanthaburi strain) is highly susceptible to nocturnally
subperiodic Wuchereria bancrofti (Tak and Kanchanaburi strains), nocturnally subperiodic (NSP)
Brugia malayi (Narathiwat strain), Brugia pahangi (Malaysia strain), Dirofilaria immitis (Chiang Mai
strain), and nocturnally periodic W. bancrofti (Myanmar strain; unpublished data). Despite its
importance as a vector, little information of the midgut of this mosquito is available. The midgut of
mosquitoes is the first site that vector borne pathogens contact during their multiplication,
differentiation or migration from blood meal to other tissues before transmission to a new vertebrate
host. In this study, the ultrastructure of the midgut of Oc. togoi fourth instar and invasion of the
midguts of Oc. fogoi and Aedes aegypti (refractory strain) by NSP B. malayi microfilarice were
reported. The invasion process of the microfilarice was observed during three to four hours post
feeding on a B. malayi-infected blood meal (PIBM) in Oc. togoi. In the beginning of the process, only
sheathed microfilariae interacted with the internal face of the peritrophic matrix (PM) by its anterior
part, and then the midgut epithelium before entering the hemocoel, after that they exsheathed.

Microfilarial sheaths lying within the hemocoel were observed suggesting that they may serve as a
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decoy to induce the immune systems of the mosquitoes to respond to the antigens on the sheaths,
thereby protecting the exsheathed microfilariae. These initial findings would lead to further study on
the proteins, chemicals, and factors in the midgut that are involved in the susceptibility of Oc. fogoi
as a vector of filariasis. In Ae. aegypti (Thailand strain; a refractory strain), all microfilariae
penetrating the mosquito midguts were exsheathed. Midgut invasion by the exsheathed microfilariae
was observed between two and 48 h PIBM. SEM analysis revealed sheathed microfilariae
surrounded by small particles and maceration of a microfilarial sheath in the midguts suggesting that
the midguts of the refractory mosquitoes might have protein(s)/factor(s) for inducing exsheathment.
The PM was not a barrier against the exsheathed microfilariae migrating towards the midgut.
Melanized microfilariae were discovered in the hemocoel examined at 96 h PIBM suggesting that
the refractory mosquitoes used melanization reactions against this parasite. This study provided
evidence that Ae. aegypti (Thailand strain) might have refractory factors against NSP B. malayi in
both midgut and hemocoel. The information obtained from this study might lead to further study on
changes in proteome and transcriptome of the midgut of these mosquitoes during filarial infection.

Cytochrome P450 (CYP) is a complex family of enzymes which are involved in a NADPH-
requiring oxidation system of a wide variety of xenobiotic compounds and endogenous compounds.
It has been reported that over-expression of genes encoding cytochrome P450s has been involved
in insecticide resistance mechanisms in many insect species. CYP9J32 was significantly over-
transcribed in pyrethroid-resistant Aedes aegypti species, the dengue vector. The aim of this study
is to characterize CYP9J32 in Ae. aegypti from Thailand and provide evidence for a role of
cytochrome P450 in conferring resistance to insecticides. Gene encoding to CYP9J32 was identified.
Double-stranded CYP9J32 injection led to the reduction of CYP9J32 expression. Partial silencing of
this gene by RNA interference resulted in an increased susceptibility to permethrin. Characterization
of recombinant CYP9J32 shows oxidase activity against phenoxybenzyl alcohol and
phenoxybenzylaldehyde to phonoxybenzoic acid.

We determined the distribution pattern of F1534C, V1016G and S989P allele mutations in
Aedes aegypti populations in Chiang Mai city in different seasons, the association of F1534C and
V1016G mutations and deltamethrin resistance in Ae. aegypti populations, established a deltamethrin
resistant strain of Ae. aegypti from wild population and characterize resistant mechanisms and
evaluated the impact of knockdown resistant genes on the efficacy of mosquito control with
insecticides. The results revealed that F1534C and V1016G, as determined by our allele-specific PCR
(AS-PCR), were widely distributed in Chiang Mai and other provinces in Thailand. Both F1534C and
V1016G mutations have been found associated with pyrethroid resistance. A deltamethrin resistant

Ae. aegypti colony (UPK-R strain) with V1016G homozygous mutation has successfully been
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established. V1016G homozygous mutation confers resistance to both deltamethrin and permethrin
whereas F1534C homozygous mutation (PMD-R strain) confers resistance to permethrin but
relatively low resistant to deltamethrin. Susceptibility tests of larvae and adults with and without
synergists suggest that the pyrethroid resistant ability is mainly due to knockdown resistant genes
rather than detoxifying enzymes. Cage bioassay showed that control of knockdown resistant Ae.
aeqypti by thermal fogging with deltamethrin is not effective particularly in outdoor environment.

The first year study aimed to investigate the epidemiological aspects of filariasis in
domestic cats in 4 districts of Narathiwart Province, Thailand, using real-time PCR with High
Resolution Melting (HRM) analysis assay and Giemsa staining method. Blood samples were taken
from a total of 2,039 cats. The results of our investigations suggest that the lymphatic filariasis
control program in the endemic areas of Narathiwart province should focus on domestic cats with
prophylactic treatment being employed on all infected cats. Furthermore, these molecular
approaches are more sensitive than microfilariae detection and enable the species identification, as
well as greatly facilitate the collection of epidemiological data. The second study ains to test whether
regular treatment with doxycycline or on combination of doxycycline and/or ivermectin against B.
malayi infected cats could be used to eliminate existing microfilaria as well as the adult worms, and

thirdly, if so, to assess the persistence of these effect after the end of treatment.

Key words: Filth Fly, Black Fly, Aedes spp., Anopheles spp., Filarial worm, Insecticide
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