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Pathology and pathogenesis of the gall bladder and extrahepatic bile

duct in Opisthorchis viverrini infection: An experimental model

Abstract

Opisthorchis viverrini infection is associated with several hepatobiliary diseases,
however, few reports have described exhepatic lesions in opisthorchiasis. Here we
investigated histopathological and immunopathological changes of the gall bladder and
extrahepatic bile duct in relation to the intensity of O. viverrini infection and antibody
responses both before and after praziquantel treatment in an animal model. Totally, three
hundred and twenty male golden

Syrian hamsters were divided into 4 groups of 80. They were infected with 25 (group
1), 50 (group 2) and 100 (group 3) metacercariae, respectively. The control group (group 4)
was fed saline. The animals were sacrificed, five per group on days 1, 3, 7, 14 and 30 post-
infection (p.i.), then every month until the twelveth month. During the experiment, the
hamsters were treated with 3 consecutive doses of praziquantel (500 mg/kg) at the end of
the 6th month.

Worm counts, fecal egg counts [eggs per gram (EPG)], antibodies to excretory-
secretory (ES), somatic and egg antigens, immunohistochemical staining for Opisthorchis
antigens and histopathological changes of the gall bladder and extrahepatic bile duct were
examined.

The worm recovery rate before treatment was relatively stable with an overall of
50%, 55.2% and 46.7% for groups 1, 2 and 3, respectively. These worm recoveries were not
statistically significant among the 3 infected groups during the course of the experiments.
Parasite eggs in the faeces were first seen at month 1 p.i. in all infected hamsters of group 2
and 3 but in 2 out of 5 hamsters of group 1. The EPG was low at month 1 p.i., then gradually
increased to a peak at month 4 for group 2 and 3 and month 5 for group 1. Interestingly,

significant reduction of the mean EPG was seen after the peaks in groups 2 and 3 but not in



group 1. Overall, no correlation between worm burden and corresponding EPG was found
in all groups. In addition, inverse correlation was observed in the mean EPG/worm and
worm burden (r = -.542. P<0.01). Multivariate analysis revealed that the mean EPG/worm of
group 1 was significantly higher than those of group 2 and 3 during the course of infection
(ANOVA, P<0.05). The EPG/worm was highly correlated with the corresponding EPG (r =

.744. P<0.01). No worm or eggs were found after praziquantel treatment.

The antibody responses were first detected as early as 14 days after infection. Hamsters that
were infected with 100 MC and 50 MC showed higher antibody levels than those of 25 MC, during early
infection until 1 month p.i. Then the antibody levels were increased rapidly to a plateau at approximately
month 2 p.i. and, thereafter, were relatively stable in all groups. The average antibody levels to egg and
somatic, but not to ES antigens, were significantly higher in hamsters infected with 25 MC than those of
50 MC and 100 MC. These antibody responses, particularly to egg and ES antigens, were not correlated
with worm burden or egg output. Overall, higher antibody responses were found in order; ES, somatic
and egg antigens. The antibody levels to each antigen were gradually declined after treatment, however,
they were still higher than normal control at the end of the experiment. For pathological study, early
histological changes of the gall bladder and extrahepatic bile ducts were acute inflammatory reactions,
including congestion, neutrophil and later eosinophil infiltration. This reaction was clearly observed in the
gall bladders of group 2 and 3 on day 7 and on day 14. Whereas for group 1 the extrahepatic bile ducts
exhibited such changes as early as day 3 p.i. Chronic lesions, including mononuclear cell infiltration,
mucus hypersecretion and fibrosis, were gradually observed thereafter. Subacute inflammation was also
seen in some animals, especially in group 3. Mast cell hyperplasia was clearly observed
after one month post-infection and was rapidly declined aftertreatment. No granulomatous
inflammation was seen. The overall pathological changes of the extrahepatic bile duct were
more severe than those of the gall bladder at the same dose and period of infection. The
most striking histological changes in the chronic infection were periductal fibrosis, severe
mononuclear cell infiltration and dilation of the extrahepatic bile duct. After praziquantel
treatment, the aforementioned pathologies were regressed, particularly inflammation,
mucus secretion and ductal dilatation. However, fibrosis was the only lesion that was still
moderately prominent after 6 month post-treatment.To elucidate the pathogenesis of
Opisthorchis-associated biliary pathology, parasite antigens were found in the bile of
infected hamsters by means of immunoblotting and gel diffusion. Moreover, the antigens

were also observed in the biliary epithelium, and surrounding tissue and, for the less extent,



the liver as early as day 3 p.i. The presence of parasite antigens were found along with
severe inflammatory cell infiltration. In addition, different

parasite antigens were demonstrated in the infected serum.The overall results clearly
demonstrate that pathological changes of the gall bladder and extrahepatic bile duct did
occur in experimental O. viverrini infection and is dependent on intensity, especially at the
early stage, and duration of the infection. The lesions were immunopathologic in processes.
This is the first report of a sequential study of extrahepatic lesions in experimental

opisthorchiasis.
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