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ABSTRACT

The present study was carried out for species identification, prevalence and
intensity of echinostome metacercariae in freshwater snails collected from 10 districts,
Chiang Mai Province from November 2011 to October 2012. A total of 10,692 snails were
identified into 12 species, 7 snail species (Clea helena, Eyriesia eyriesi, Bithynia
funiculata, B. siamensis siamensis, Filopaludina doliaris, F. sumatrensis polygramma,
and F. martensi martensi) were found infected with echinostome metacercariae.
Metacercariae were experimentally fed to hamsters and domestic chicks, and adult flukes
were recovered from both hosts. The specimens were identified as Echinostoma revolutum
(Froelich, 1802) Looss, 1899. A total of 41,909 E. revolutum metacercariae were found in
the pericardial sac of infected snails, with a mean intensity of 16.2 (1.2-131.0)
metacercaria per snail. The highest prevalence of metacercariae was observed in
Filopaludina spp. (55.7-63.1%) followed by E. eyriesi (16.4%), B. funiculata (6.8%), B.
siamensis siamensis (2.6%), and C. helena (1.0%). The prevalence and intensity of E.
revolutum metacercariae in 10 districts of Chiang Mai Province during 3 seasons for one
year-round, revealed that 2,586 of the 10,692 freshwater snails were infected with E.
revolutum metacercariae. The highest mean intensity of E. revolutum metacercariae
infection was in Doi Saket district (28.8 metacercaria per snail). The highest prevalence

was found in San Sai district, 48.5% (633/1,304). An overall prevalence in 10 districts was



highest in the rainy and hot-dry seasons with 26.9% and 26.54%, respectively and lowest
in the cool season at 19.1%.

The biological characteristics and morphology of E. revolutum were studied
under laboratory conditions. The life cycle of this fluke was initially investigated by orally
force-feeding metacercariae to domestic chicks (Gallus gallus domesticus) and then
examining for development of adult flukes. The incidence of infection in experimental
chicks was 60.0% (36/60), with a recovery rate of worm were 27.1% on average. The
worms became ovigerous by day 10 and produced eggs which were detected in feces as
early as 10 days post-infection (PI). Eggs developed fully formed miracidia after 10 days
and emerged later. Experimental infections of the first intermediate host snails (F. doliaris
and F. martensi martensi) with miracidium were taken after complete hatching of the
eggs. After 7 days PI, sporocysts were observed in the snails which developed in the
ventricle cavity of the heart. The snails were infected with the larval stages, two
generations of rediae, mother rediae, daughter rediae, and cercariae developed. The
mother rediae were recorded in snails examined 16 days Pl, 60 days PI for daughter rediae
and cercariae may first escape from snails 60 days PI, but usually at 62-65 days. The
second intermediate hosts (F. doliaris and F. martensi martensi) were infected with
cercariae by keeping them together. Encysted metacercariae were found clumped together
in the pericardial sac at day 2 PI. The life cycle of E. revolutum takes at least 80-83 days,

i.e. from metacercaria to metacercaria.

Loop-mediated isothermal amplification (LAMP) assay was established to detect
E. revolutum. The specificity and sensitivity of primers designed to the target of internal
transcribed spacer subunit 2 (ITS2) in nuclear ribosomal DNA of E. revolutum was
evaluated. LAMP assay specifically amplified E. revolutum, while no amplification
products were detected with heterologous controls. LAMP assay had a high level
of sensitivity comparable with conventional polymerase chain reaction and had a detection
limit of 10° ng/ul of genomic DNA. LAMP assay for detection of E. revolutum

metacercariae from naturally infected snails in an epidemic area was observed.

DNA sequencing of the ITS2 and nicotinamide adenine dinucleotide
dehydrogenase subunit 1 (ND1) gene was used to determine the phylogenetic relationships
of E. revolutum between isolates from Southeast Asia (including Thailand, Lao PDR,



Cambodia, and Vietnam) with other isolates available from GenBank database. The ITS2
and ND1 sequences data of E. revolutum derived from different regions of Southeast Asia
showed the variation among isolates. The ITS2 and ND1 gene trees obtained by neighbor
joining method showed that the topology is similar among the trees obtained. The results
revealed that E. revolutum and other Echinostoma species of 37-collar spined group were
aligned as a monophyletic group.
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