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ABSTARCT

The occurrence of heterophyid flukes in fish has been increased, and some of
them play a great role in public health. Therefore, this research surveyed the
heterophyid metacercarial infections in freshwater fish and investigated the
hematological change and immune response as well as the histopathology of the rats
infected with three heterophyid flukes which their infections are reported in human. A
seasonal year-round survey of heterohyid metacercarial infections in freshwater fish
captured from 10 districts of Chiangmai province i.e. Mae Rim, Mae Taeng, San Sali,
Doi Saket, San Kamphaeng, Saraphi, Mucang, Hang Dong, San Pa Tong and Chom
Thong were conducted from November 2001 to October 2002. A total 833 cyprinoid
fish of 18 species were examined and 767 cyprinqid fish were found infected with 4
heterophyid metacercariae, namely; Stellantchasmus falcatus; Haplorchoides sp.;
Haplorchis taichui and Centrocestus caninus, respectively. The mean prevalences of

heterophyid fluke were 94.90% with the mean intensity of 414.75+24.19 in winter,
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90.00% with the mean intensity of 651.28%40.39 in summer, and 91.37% with the
mean intensity of 787.48+42.23 in rainy season. Throughout the course of the survey,
the prevalences of S. falcatus and Haplorchoides sp. were found relative high, -
whereas C. caninus revealed the lowest prevalence. Additionally, the highest
prevalence of S. falcatus was found in rainy and winter seasons, whereas the highest
prevalence of C. caninus was recorded in rainy seasons. The highest prevalences of
H. taichui and Haplorchoides sp. metacercariae were observed in summer and winter
secasons. A half-beak fish was the only one cyprinoid fish which S falcatus
metacercariae were obtained. The other three heterophyid flukes were found infected
in several species of the cyprinoid fish. However, the highest intensities of H. taichui,
Haplorchoides sp. and C. caninus metacercariae wére recorded from Henicorhyncus
siamensis; Mystacoleucus marginatus and Rasbora parviei, respectively. Also, it was
found that the highest intensities of S. falcatus and H. taichui metacercariae were
observed in the muscles and the highest intensities of C. caninus metacercariae was
recognized from the gills, whereas the highest intensities of Haplorchoides sp. was

recorded on the scales.

A single inoculation of 300 metacercariae of S. falcatus, H. taichui and
C. caninus were performed into rats (Ratfus norvegicus) for 4 weeks. At days 3, 7,
14, 21 and 28 post-infection (PI), the adult worms were recovered from the
duodenum, jejunum and ileum of infected rats under a stereomicroscope. " The adult
worms S. falcatus and H. taichui were mainly collected from the ileum with the mean
~ worm recovery rates of 20.22% and 7.07%, respectively; C. caninus adult worms
were chiefly recovered from the duodenum and jejunum with the mean worm

recovery rate of 23.56%. The highest numbers of adult worm recovery from those



three flukes were observed on daiys 3 PI, after that they were decreased when the

experimental time elapsed.

The study on the hematological change and immune responses revealed that
the total white blood cell numbers of rats infected with three investigated flukes were
not different from the controls. Meanwhile the eosinophil numbers was higher than
the controls. Eosinophilia were observed on days 3 PI and remained high on days 14
and days 21 PI. They were decreased along with the declining of the worm recovery
rates. The serum Immunoglobulin E (IgE) concentrations in infected rats revealed the
same pattern as eosinophil counts; they found increased on days 3 PI and reached a
peak level on days 14 and days 21 PI after that they found to be gradually decreased

along with the decline of worm recovery.

The pathological alterations were observed in three segments of the small
intestines of rats infected with S. falcatus, H. taichui and C. caninus by a single
inoculation of 300 metacercariae. The pathological findings such as villoﬁs atrophy,
crypt hyperplasia-and lymphocytes, plasma cells and eosinophil accumulations in
lamina propria of villi were recognized in the mild degree of inflammation. The
pathological findings of S. falcatus and H. taichui infections were obviously observed
in ileum. In the case of C. caninus infection, the pathology was mostly observed in
duodenum and jejunum. The degree of inflammation was related to the numbers of
worm recovery. In the study of alkaline phosphatase (AP) activity in the small
intestines of infected rats, the enzyme activities were found decreased in the ileum of
rats infected with S. falcatus and H. taichui. Meanwhile, the AP activity was found

to be reduced in duodenum and jejunum of rats infected with C. caninus. However,
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the pathological findings and the AP activity had a tendency to restore to the normal

conditions at the end of the experiment.

The high infection rates of the heterophyid trematode in cyprinoid fish found
in this study indicated the possible occurrence of these flukes in other fish species.
Thus, the heterophyid infections in fish which serve as protein-food sources or in
commercial fish such as exported ornamental fish will consequently result in the
reduction in fisheries yields and extreme economical losses, particularly the food
safety control. Moreover, this is the first report on the pathology of the rats infected
with a single inoculation of the three heterophyid trematodes in Thailand. The data
obtained from this study will be useful for the further study, i.e. the pathological
observations in human repetitively infected with heterophyid flukes which is mimicry
with the natural infection. Also, the possible heterophyid fluke infections in patients

under immunocompromised conditions are essentially recommended.



