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Abstract

This study was aimed to investigate the cercarial stage of Haplorchis taichui
and H. pumilio distribution from northern Thailand. Total freshwater snails were
collected form 64 sampling sites during April 2010 — June 2012 form 12 provinces of
northern Thailand including, Chiang Rai, Chiang Mai, Lamphun, Lampang, Phayao,
Mae Hong Son, Phrae, Nan, Sukhothai, Tak, Uttaradit, and Phitsanulok. The
prevalence of cercarial infection snails was investigated using the crushing method.
The results showed that, total number of 4,533 snail specimens were classified into
into 8 families, 15 genera and 21 species/taxa, including 65 Adamietta housei, 179
Bithynia funiculata, 561 B. siamensis siamensis, 7 Brotia costula costula, 112 Br.

citrina, 7 Br. wykoffi, 195 Clea helena, 38 Eyriesia eyriesi, 168 Filopaludina doliaris,
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562, F. martensi martensi, 102 F. sumatrensis polygramma, 31 F. sumatrensis
speciosa, 278 Indoplanorbis exustus, 219 Lymnaea auricularia rubiginosa, 4
Makongia swainsoni, 1,036 Melanoides tuberculata, 8 Paludomus siamensis, 7
Pomacea canaliculata, 756 Tarebia granifera, 189 Thiara scabra, and 9 Sinotaia
mandahlbarthi. The snail in family Thiaridae was represents in all provinces.

The overall prevalence of the infected 664 snail specimens of 12 snail species
was 14.65%, which infected with 14 separated triads of cercariae including distome
cercaria, cercariae, gymnocephalous cercaria, megalurous cercaria, monostome
cercaria, ophthalmoxiphidiocercaria, parapleurolophocercous cercaria Type |,
parapleurolophocercous cercaria Type Il, parapleurolophocercous cercaria Type llI,
pleurolophocercous cercaria, furcocercous cercaria Type |, furcocercous cercaria
Type Il, xiphidiocercaria, and virgulate cercaria. The parapleurolophocercous cercaria
Type | and xiphidiocercaria are wildly distribution, which it could be found in all
provinces with low specificity of infection in intermediate host snails. The cercarial
infection in freshwater snails was indicated that the Chiang Mai province has many
diverse of cercarial types (13 types), followed by Lamphun, Mae Hong Son and
Lampang (7 types), Uttaradit (6 types), Chiang Rai Tak, Phayoa and Phitsanulok
(4 types), Sukhothai and Nan (3 Types), and Phrae (2 types), respectively. Chiang
Mai province showed the highest prevalence of cercarial infection than other
provinces followed by Lampang, Lamphun, Phitsanulok. Uttaradit, Mae Hong Son,
Tak, Phrae, Nan, Chiang Rai, Phayao, and Sukhothai, respectively.

For the molecular study, the specific primers of H. taichui and H. pumilio
were designed from the sequence of mitochondrial cytochrome c oxidase subunit 1

(mtCOl) for accuracy identification. The sequence of both specific primers were



shown as follow; HT-F (5 GTT-TGG-TTA-TGG-GGG-TTT-AGT-TCT-T 3°), HT-
R (5> AAC-CTT-TAT-ACC-TGT-GGG-GAC-T 3’) for H. taichui (product size 160
bp), HP-F (5 GGA-TGT-AAA-GAC-GGC-TGT-GTT-CTT-C 3’), and HP-R (5’
TAG-GAT-CTC-AAA-ATC-GTC-TA 3°) for H. pumilio ( product size 125 bp). For
the sensitivity test, H. taichui specific primer could be amplify the minimum
concentration of DNA template which is 0.45 ng/ul. While the H. pumilio specific
primer could amplify the minimum DNA template concentration at 1.18 ng/ul. For
specific proof, these primers were manipulated for specific amplification using all 9
trematode species which mostly found the northern of Thailand. The 160 bp PCR
products was specifically generated in H. taichui as same as the 125 bp PCR product
which was specifically found in H. pumilio with no cross reaction with other
trematodes. These both of specific primers were confirmed the specificity through
multiplex PCR reaction and which it was generated just both PCR products (160 and
125 bp) in mix DNA template.

The species —specific PCR were performed to accurate the identification of
cercarial of H. taichui and H. pumilio infection in freshwater snails. The result
showed that, snail Family Thiaridae (M. tuberculata, T. granifera and Th. scabra) are
the intermediate hosts of H. taichui. Whilst, the H. pumilio were infected in two snail
species including M. tuberculata and T. granifera. There was only the
parapleurolophocercous cercaria Type | which was detected as H. taichui and H.
pumilio. Moreover, H. taichui widely distribute in northern Thailand including
Chiang Rai, Chiang Mai, Lamphun, Phayao, Mae Hong Son, Phrae, Nan, Tak,

Uttaradit and Phitsanulok provinces. Whereas, H. pumilio were found only in Tak and



Phitsanulok provinces. For the distribution study, the prevalence of cercarial stage of
H. taichui infection in snails from northern Thailand was higher than the H. pumilio.
The mtCOIl sequences could be utilized for the study of phylogenetic
relationship of heterophyid trematodes. The phylogenetic tree showed three clades of
heterophyid trematodes according to systematic criteria and intermediate host species.
Hence, a study of the epidemiological situation of cercarial infection in
freshwater snails in northern Thailand should be carried out based on the original
data from a large scale survey of cercaria infections. Furthermore, this study has
applied the molecular biology approach to determine the distribution of H. taichui
and H. pumilio which is the first step to provide new information on the latest
distribution of trematode infection and development of the effective control program

of H. taichui and H. pumilio in northern Thailand.



