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ABSTRACT

F. gigantica is medically important trematodes which cause severely damages to
the liver of ruminant hosts and human. It is a mainly problem on product of animal
farms. This study was conducted to investigate the life history, prevalence of infection
in adult and larval stages of F. gigantica from Chiang Mai province. While, the
molecular biological study was used to develop a specific primer based on high-
annealing temperature random amplified polymorphic DNA (HAT-RAPD) technique
for F. gigantica detection and the phylogenetic relationship of F. gigantica in Chiang
Mai province and other related trematodes based on internal transcribed spacer subunit
2 (ITS-2) sequences was determined. The life history of F. gigantica has completely
reported the first time in snail intermediate host and rice plants, while dwarf hamster
(Phodopus campbelli) and albino mice (Mus musculus) were used as experimental
definitive host for the maturation study. The results revealed that eggs were allowed to
fully develop to become miracidium eggs and then began to hatch on day 11, while

most had hatched on day 12 of post-incubation, free living miracidium searched and
h



penetrated in snail hosts rapidly and developed to become sporocyst, redia and cercaria.
Fully-developed cercariae were separated from redia and shed from snails on day 39 of
post-infection (PI). Free-swimming cercariae were immediately allowed to adhere to rice
plants and capsules were constructed to protect metacercaria on the rice plants. A study of
maturation stage of adult worms in dwarf hamster and albino mice revealed that
metacercariae were excysted to young adult worms and recovered in intestine on days 3
and 6 PI, until day 9 Pl when they could be found in liver of both hosts. The incidences
of parasitic invasion of both hosts were 100% and average worm recovery rates were
36.00% and 35.83% in dwarf hamster and albino mice, respectively. In day 42 Pl was
found immature eggs in uterus of both hosts, indicated that the F. gigantica was
maturely. Therefore, this confirmed that F. gigantica metacercariae that were derived
from encystment experiment could infect host and develop to maturity. However, the
dwarf hamsters were died on day 45 PI, while albino mice still alive in day 48 PI. The
present study has successfully reported on the life history and developmental process of
larval stages and adult worms in the experimental host.

The prevalence of F. gigantica adult worm infection in domestic cattle from
slaughterhouses of Chiang Mai province was examined. The total prevalence of infection
in Bubalus bubalis and Bos taurus were 67.27% and 52.94%, respectively. The
respective prevalence in both B. bubalis and Bos taurus were acquired from Doi Saket,
Mueang, and San Pa Tong districts, with 81.25%, 62.50% and 60.00% for B. bubalis
and 62.50%, 50.00% and 47.06% for Bos taurus, respectively. The infection of larval
stages of F. gigantica in snail intermediate hosts revealed that the 8 types of cercariae as
parapleurolophocercous cercaria, pleurolophocercous cercaria, monostome cercaria,
distome cercaria, Xiphidiocercaria, echinostome cercaria, tranversotremacercaria and
furcocercous cercaria were recorded. The highest total prevalence of cercarial infection
in sampling sites were recorded in Mae Taeng district with 38.16%, followed by the
Chom Thong and Mae Rim districts with 26.95%, and 23.53%, respectively. The lowest
total prevalence was recorded in Phrao district, with 11.76%. The prevalence of
infection were also high recorded in parapleurolophocercous cercaria (8.65%), followed
by distome cercaria (5.88%) and monostome cercaria (5.19%), respectively. The



xiphidiocercaria was shown lowest prevalence, with 0.35%, which was not found the
type of F. gigantica cercariae as gymnocephalus cercariae.

The development of a specific primer from HAT-RAPD marker that can be used
to detection the adult and larval stages of F. gigantica. The specific primer was
designed as: FG-F (5-TCC GTT CGT TTT CCC CTC TG-3") and FG-R (5'-GGG TTT
CGC CCA TAC AGG AT-3") with yielding a product size of 235 bp. This primer pair
had been approved to detect the larval stages of F. gigantica, and no cross-reaction with
other related trematodes. The minimum concentration of DNA template is needed at 50
pg. This primer showed a high effective to detect F. gigantica DNA in all
developmental stages such as miracedium, sporocyst, redia, cercaria and
metacercaria. Whereas, the determination of F. gigantica cercarial infection in field-
collected snails showed negative result by there were no any of the specific fragment,
235 bp that was amplified in all tested cercariae samples. The specific primer pair
developed in this study provides beneficial values for the detection of both adult and
larval stage of F. gigantica.

The phylogenetic analysis by using nucleotide sequence of ITS-2 region was
performed by maximum likelihood (ML) and UPGMA methods. By basing on ML and
UPGMA methods can generated 4 groups of trematodes; first F. gigantica group
including specimen in Chiang Mai and GenBank database, second 2 samples of F.
hepatica in GenBank database, third group of 3 rumen flukes; Orthocoelium
streptocoelium, Fischoederius elongatus and Paramphistomum epliclitum and fourth
group of 3 minute intestinal flukes; Haplorchis taichui, Stellantchasmus sp.,
Haplorchoides sp. and liver fluke; Opisthorchis viverrini. These results can be
confirmed the giant liver fluke which mainly caused fascioliasis in Chiang Mai was
identified as F. gigantica and nucleotide sequence of ITS-2 region has been proven as
effective diagnostic tool for the identification of F. gigantica.



