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ABSTRACT

Stellantchasmus falcatus is one of the heterophyid flukes that were reported in
humans in northern and northeastern Thailand, but its prevalence in fish hosts is
poorly known. This investigation aimed to examine the infective stage of S. falcatus
in half-beaked fish, Dermogenus pusillus, collected from water reservoirs that are
frequently used by the people in Mueang, Hang Dong, Doi Saket and Saraphi
districts, Chiang Mai province from December 2001 to December 2002. The
prevalence of infection was 98.28% of the fish (1199/1220). The intensity range of
S. falcatus metacercariae per fish varied; 94 - 2,434 (intenstiy 919.02), 28 - 3,418

(963.66), 2 - 2,492 (213.51) and 0 - 815 (85.12) in Mueang, Hang Dong, Saraphi, and



X

Doi Saket districts, respectively. The body portion of the fish with the heaviest
metacercarial infections were muscles in all districts.

The life history of S. falcatus was initially investigated by orally force-feeding
metacercariae to mice and chicks, and then examining for adult worms. The incidence
of the experimental hosts were 77.78% (14/18) and 91.06% (33/34), with the
intensities 15.56 (280/18) and 86.06 (2,926/34) in mice and chicks respectively. The
recovery rates of worms were 7.78% and 33.76% on average. The development of
adult worms was observed in experimental chicks. Body size and inner organs such as
the oral sucker, pharynx, esophagus, ventrogenital sucker, ovary and testes quickly
increased from day 1 - 2 post-infection (PI). The eggs were recognized in 87.50% of
specimens on day 2 PL Egg size in the uterine duct was almost constant during days 2
- 14 PI with 20.0 - 22.5 um long and 7.5 - 10.5 pm wide. Eggs of S. falcatus were first
found in feces of experimental mice and chicks at 7 and 8 days PI, respectively.
Miracidium found in embryonated egg was pyriform with 12.5 - 15.5 um long and 5.0
- 7.5 pm wide.

The molecular analysis was studied by compared DNA fingerprints of
S. falcatus with four other heterophyid flukes (Haplorchis taichui, Centrocestus
caninus, Metagonimus yokogawai and Haplorchoides sp.) and one liver fluke
(Opisthorchis viverrini) using a high annealing temperature random amplification of
polymorphic DNA (HAT-RAPD) technique, with 20 arbitary 10-mer oligonucleotide
primers. In total, HAT-RAPD generated 354 genetic markers of which only 0.56%
were shared by the six species studied and separated the six species studied into two
major clusters by PAUP program analysis: S. falcatus, H. taichui, C. caninus and

M. yokogawai were grouped together; the second cluster is Haplorchoides sp. with



O. viverrini as an outgroup. For specific primer finding, a unique 382 bp band
generated by the OPAO8 primer was selected from HAT-RAPD markers of
S. falcatus. Subsequently, this band was excised and sequenced. Based on sequence
data, a pair of specific primers; SFF1 (5-GTGACGTAGGACCTTAAAACAG-3)
and SFR1 (5-GTGACGTAGGTAGCCCAGGTAGCGCGTT-3)), was designed for
polymerase chain reaction (PCR) identification for S. falcatus. The primers provided
PCR-positive in S. falcatus, whereas the other five species of adults tested were
repeatedly PCR-negative. This specific primér for S. falcatus has been applied to

screen the larval stages in natural snails for investigation of its life history in the study

area,

When the specific primer pair SFF1/SFR1 from above was used for screening
the larval stages of S. falcatus, DNA samples from a naturally infected snail (Tarebia
granifera) collected from Tumbon Mae Hae provided PCR-positive. A number of

larval stages, mother rediae, daughter radiae and cercariac were detected in the tissue
of the snail. The mother redia was elongated, 152.5 - 232.5 um long, 34.0 - 55.0 pm
wide and the pharynx was 27.5 - 37.5 pm long, 22.5 - 32.5 um wide. The daughter
redia was elongated, 675.0 — 1,075.0 um long, 90.0 - 120.0 pm wide and the pharynx
was 35.0 - 62.5 um long, 27.5 - 50.0 pm wide. The cercaria was of the
parapleurophocercous type. The body was 155.0 - 230.0 pm long, 67.5 - 100.0 um
wide. The tail with a fin was elongated and it set in a socket of the body, 210.0 - 390.0
um long, 17.5 - 27.5 pm wide. Metacercariae of S. falcatus were collected from a
naturally infected half-beak fish, Dermogenius pullsilus in Chiang Mai moat.

Encysted metacercariae were 147.5 —207.5 pm long and 127.5 - 177.5 um wide. Cyst
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walls were 2.5 - 5.0 pm in thickness. Excysted worms were elongated and ovoid,

290.0 - 412.5 pm long and 130.0 - 175.0 um wide. The ventrogenital sucker was
slightly submedian to the right side and armed with two dense lateral groups 6f small
spines on the lip. Two testes are opposite and situated in the posterior part of the
body. The left testis was 30.0 - 51.5 pm long and 35.0 - 45.0 um wide. The right testis
was 35.0 — 45.0 um long and 33.0 - 42.5 um wide. Ovary was 17.5 — 31.0 pm long
and 17.5 — 31.0 um wide.

The epidemiology investigation of S. falcatus indicated that the half-beaked
fish in Chiang Mai province are heavily infected with S. falcatus metacercariae. The
life history investigatién of S. falcatus, from this study showed that adult worms were
found both in mice and chicks after being orally force-fed with metacercariae from
D. pusillus (second intermediate host) at day 2. Embryonated eggs could be found in
the feces of mice and chicks at 7 and 8 days PI. The larval stages of mother rediae,
daughter rediae and cercariae were recovered from a naturally infected snail, Tarebia
granifera (first intermediate host). The molecular identification, SFF1 and SFR1
specific primers provided PCR-positive only in S. falcatus. The six species studied

were distinct, discriminated by the analysis of HAT-RAPD patterns.



