Abstract

Project Code: BRG5180005

Project Title: Genetic variation and population structure studies of fish-borne

trematodes for increasing control impact of opisthorchiasis and cholangiocarcinoma

Investigator: Associate Professor Jitra Waikagul
E-mail Address: tmjwk@mahidol.ac.th
Project Period: 3 years

This research project aimed to investigate morphological and genetic variations,
population structures, and trends in population migration and gene flow, of
opisthorchiid liver flukes (OLFs), Opisthorchis viverrini, and heterophyid intestinal flukes
(HIFs), to strengthen opisthorchiasis surveillance in endemic areas of the Greater
Mekong Sub-region (GMS). The study also aimed to gather public-health information
on genetic variations among O. viverrini, for use in analyzing the relationship between
opisthorchiasis and cholangiocarcinoma (CCA). The research project was divided into
7 sub-projects: 1) OLF and HIF metacercariae distributed in the GMS, 2) Opisthorchis
lobatus in Lao PDR, 3) Variations in O. viverrini metacercarial infections among
cyprinid fish, 4) population-genetics study of O. viverrini in the lower Mekong basin, 5)
population-genetics study of Haplorchis taichui in the GMS, 6) molecular systematics of

heterophyid minute intestinal flukes in the Subfamily Haplorchiinae (Trematoda:
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Heterophyidae), based on the nuclear ribosomal DNA gene and ITS2 region, 7)
molecular diagnosis of OLFs and HIFs, based on ribosomal ITS region. Freshwater fish
were collected in Cambodia, Lao PDR, Thailand, and Vietnam during the period 2008-
2011. We determined the prevalence of OLFs and HIFs, and also discovered a new
species of Opisthorchis, O. lobatus, in the Mekong Basin. Using the samples collected,
we studied the population structure of O. viverrini and H. taichui, and found that
different dynamics drive the population structures of these two species. In the lower
Mekong Basin, the O. viverrini populations showed low genetic differentiation between
various geographical localities, while among the H. taichui populations, it was high.
When studying HIFs, it is very difficult to classify parasites in the Heterophyidae by
morphology alone. In the current study, we used morphology related to the genetic
background of the worms, to reduce disagreement among taxonomists and obviate the
need for molecular identification. We also developed a diagnostic method for patients’
stool samples in areas of co-infection with O. viverrini and HIFs. The results showed
high sensitivity and specificity.

Based on these seven research studies, we published five papers in
international journals and at least 2 papers are in preparation for journal submission.
The study was completed in 2011; however, the results of fish collection in 2010 were
unsatisfactory, due to the unpredictability of the seasons in many GMS countries,
especially Thailand. Climate change seems to be having an effect on the prevalence of
OLF and HIF infections, so that the periods of high parasite prevalence in fish might

change. Fish in the same endemic area should be collected continually over at least 4-
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5 years, to amass reliable information for the construction of a mathematical model to

predict periods of high parasite prevalence in fish.

Keywords: Opisthorchiid liver flukes, Heterophyid intestinal flukes, Greater Mekong

Sub-region, Prevalence, Genetic variation.
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