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INTRODUCTION

Clonorchis sinensis is one of the important
helminths of human in Korea because of its wide
distribution and high prevalence rate among the
inhabitants (Seo et al., 1981). Adult flukes live
in the bile duct of human or other mammals,
and they make characteristic histopathological
changes of the duct. The changes observed in
various experimental animals are dilatation and
thickening of bile duct, hyperplasia of bile duct
epithelium, goblet cell metaplasia, inflammation
and fibrosis around the duct, ete. (Kang, 1963;
Hou, 1965; Lee, 1978a & 1978b; Min and Han,
1985).

Praziquantel is recommended as the drug of
choice for the treatment of clonorchiasis (Rim
et al., 1981; Lee, 1984).
negative conversion rate) of clonorchiasis was
reported as high as 85~90% when the drug was
used in dose of 7omg/kg body weight, and the

Cure rate (or egg

rate increased to almost 100% when the same
dose was repeated to the failed cases by the first
treatment (Rim et al., 1981; Seo et al., 1983).

However, there is no concrete information on
whether the characteristic histopathological chan-
ges of the bile duct in clonorchiasis are recov-
ered or not after praziquantel treatment. Some
of the changes may be recovered but others may
not. For this, Yang(1986) observed that the liver
pathology in clonorchiasis of guinea pigs was

almost unchanged even after a course of prazi-
quantel treatment. But there were some limita-
tions in the interpretation of the results because
of incomplete deworming and relatively short
period of follow-up.

In this context, it is necessary to observe the
evolution of liver pathology in clonorchiasis after
a complete treatment using other animal model.
The present study intended to observe the sequ-
ential histopathological changes of the liver after
chemotherapy in rabbit clonorchiasis.

MATERIALS AND METHODS

1. Collection of metacercariae of
C. sinensis
The most well-known fish as the second
intermediate host of C. sinensis, Pseudorasbora
parva, were collected at Nakdong river, Pusan.
The metacercariae of C. sinensis were isolated
under the stereomicroscope from artificially
digested material of the fish. The metacercariae
were washed in normal saline and stored in a
refrigerator.
2. Experimental infection to rabbits
Rabbits, Oryctolagus cuniculus, were infected
with the metacercariae, 500 to each animal, into
the stomach through a rubber tube.
3. Praziquantel treatment
The rabbits infected with C. sinensis were
kept in laboratory and treated with praziquantel

50 mg/kgx2x2 days dose after 1,2,4 and 8
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Table 1. Number of rabbits infected by C. sinensis*
and treated with praziquantel**

Duration of Weeks after treatment

infection up to

treatment treated 1 4 12
1 week 2 2 3 —
2 weeks 2 2 2 1
4 weeks 2 2 3 3
8 weeks 2 2 3 2
7 months 1 — 1 —

* No. of metacercariae of C. sinmensis/rabbit : 500
** Doge of praziquantel was 50 mg/kg x2x2 days.

weeks and 7 months from infection as shown in
Table 1.
4. Histopathological observation

The rabbits were killed after 1,4 and 12 weeks
from chemotherapy(Table 1). Their livers were
removed and five segments were taken from each
liver for tissue preparation. The segments were
sectioned in 5~6 pm thickness and stained with
hematoxylin and eosin solution.

Bile ducts, divided into two groups larger and
smaller than 0. 4 mm diameter, were graded for
each histopathological change; 0 for normal, 1
for slight and focal changes, 2 for moderate
changes, 3 for severe changes and 4 for very
severe changes. The grades of 10~15 sectioned
ducts were summed by group, and mean nume-
rical grades of each change were obtained by

group.

RESULTS

1. One week of infection

1) Infected control: Infected but not treated
group showed slight inflammation and edema in
portal spaces (Fig. 1). Slight proliferation and
stratification of biliary epithelium were found.
Small immature worms were found in bile ducts.

2) One week after treatment: There found no
worm in bile ducts. Periductal edema, stratific-
ation and proliferation of bile duct epithelium
were observed slightly in a few sections.

3) Four weeks after treatment: There was no
worm in bile ducts. Little change was found

(Fig. 2).

— 111 —

Table 2. Histopathological scoring®* of liver in rabbit
clonorchiasis after treatment in 1 week
duration of infection

Not Weeks after tx.

Findings —
treated 1 4

Large ducts(over 0.4 mm diameter)
dilatation 0.8 0.4 0.9
epithelial proliferation

papillary 0.5 0.4 0.5

glandular 0.1 0.3 0.2

stratification 0.6 0.5 0.5
goblet cell metaplasia 0.1 0 0
periductal edema 1 0.4 0
periductal inflammation 0.8 0.5 0.5
periductal fibrosis 0.2 0 0.2
desquamation 0 0 0

Small ducts

adenomatous hyperplasia 0 0 0.5
stratification 0.3 0.2 0.1
periductal edema 0.4 0.3 0.2
periductal inflammation 0.4 0.2 0.4
periductal fibrosis 0 0 0

* Mean scores of 10~15 sections of each group;
negative : 0, slight: 1, moderate . 2, severe: 3,
very severe : 4,

Table 2 summarized the findings of one week
infection group.
2. Two weeks of infection
1) Infected control:
infected but not treated group showed many
sectioned worms in dilated bile ducts (Fig. 3).

The liver sections of

The epithelium began to proliferate in papillary
or glandular shape. Periductal edema and infla-
mmation were observed moderately and slight
periductal fibrosis was also found.

2) One week after treatment: No worm was
found, however, the ducts were dilated. Papillary
or glandular proliferation of bile duct epithelium,
stratification of epithelial cells and periductal
edema were still found slightly.

3) Two weeks after treatment: There were
inflammatory cells, lymphocytes and plasma
cells, in the portal space. Bile ducts were dilated
slightly without a worm.

The lobular

architecture of the liver was well-preserved, and

4) Four weeks after treatment:
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Table 3. Histopathological scoring® of liver in rabbit clonorchiasis after treatment in 2 week duration of

infection
Findings trliﬁte ] Weeks after treatment
1 4 12
Large ducts (over 0.4 mm diameter)

dilatation 1.1 1.3 1.0 0.4
epithelial proliferation

papillary 1.3 0.9 0.1 0.4

glandular 0.8 0.4 0 0

stratification 1.1 0.7 0.3 0.2
goblet cell metaplasia 0.1 0.1 0 0
periductal edema 2.0 0.7 0.1 0
periductal inflammation 0.5 0.2 0.2 0.2
periductal fibrosis 0.6 0.3 0.1 0
desquamation 0.8 0 0 0

Small ducts

adenomatous hyperplasia 0.5 0.3 0 0
stratification 0.2 0 0.2 0
periductal edema 0.9 0.4 0.1 0
periductal inflammation 0.2 0.2 0.1 0.2
periductal fibrosis 0.1 0 0 0

severe : 4.

bile ducts showed no abnormality. Epithelial
layer of the ducts were evenly arranged.

5) Twelve weeks after treatment: There were
slight inflammatory cells in portal area but others
were found normal (Fig. 4).

The histopathological findings of the liver in
the group of 2 week duration of infection were
summarized in Table 3.

3. Four weeks of infection

1) Infected control: The liver sections showed
well demarcated lobular structure by infiltration
of cells and fibrosis along the lobular margins.
The sectioned worms were mature to have many
eggs, and the bile ducts were dilated and thick-
ened of their wall (Fig. 5). Epithelial prolif-
eration was papillary or glandular in moderate
degree, and adenomatous hyperplasia and goblet
cell metaplasia were noted. Periductal inflam-
mation and fibrosis were found, and compression
of hepatic cells around the dilated and thickened
ducts was observed also.

2) One week after treatment: Slight dilatation
of bile ducts and slight papillary proliferation

* Mean scores of 10~15 sections of each group; negative : 0, slight: 1, moderate : 2, severe:3, very

of biliary epithelia were found. Periductal edema
and fibrosis persisted, but no worm was found
(Fig. 6).

3) Four weeks after treatment: Slight dilata-
tion of bile ducts, thickening of duct wall and
epithelial proliferation were still observed slightly
and focally. No worm was found.

4) Twelve weeks after treatment: There re-
mained slight dilatation of the ducts or epithelial
proliferation in a few sections (Fig.7). There
was no worm.

The findings were summarized in Table 4,

4. Eight weeks of infection

1) Infected control: Many mature worms were
found in the widened and thickened bile ducts.
Papillary and adenomatous hyperplasia of the
duct epithelia was severe and irregular, and
goblet cells were found. Periductal inflammation
and fibrosis were severe to distend to neighb-
oring portal areas and to make islets of hepatic
cells. The hepatic cells around the dilated and
thickened ducts were compressed (Figs. 8 & 9).

2) One week after treatment: Bile ducts were
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Table 4. Histopathological scoring® of liver in rabbit clonorchiasis after treatment in 4 week duration
of infection

o Not Weeks after treatment
Findings treated B -
1 4 12
Large ducts(over 0.4 mm diameter)

dilatation 2.2 0.8 0.2 0.8
epithelial proliferation

papillary 2.7 1.2 0.8 1

glandular 1.7 1 0.4 0.2

stratification 1.2 0.2 0.6 0.6
goblet cell metaplasia 0.2 0.3 0.7 0
periductal edema 1.3 0.8 0.6 0.3
periductal inflammation 1 0.7 0.6 0.4
periductal fibrosis 1.8 1.3 0.7 1.2
desquamation 1 0.3 0 0

Small ducts

adenomatous hyperplasia 0.9 0.5 0.5 0.5
stratification 0.1 0.4 0.4 0.2
periductal edema 0.3 0.1 0 0
periductal inflammation 0.7 0.5 0.3 0.3
periductal fibrosis 0.1 0.3 0.3 0

* Mean scores of 10~15 sections of each group; negative : 0, slight:1, moderate : 2, severe:3, very
severe . 4.

Table 5. Histopathological scoring® of liver in rabbit clonorchiasis after treatment in 8 week duration
of infection

Not Weeks after treatment

Findings treated 1 4 12

Large ducts (over 0.4 mm diameter)
dilatation 2.8 1.0
epithelial proliferation

—
ot
—_
IS

papillary 3.7 2.1 1.8 1.3

glandular 2.3 1.1 1.3 1.3

stratification 1.6 1.4 1.1 0.6
goblet cell metaplasia 1.7 1.0 0.4 0
periductal edema 0.7 0 0 0.3
periductal inflammation 1.2 0.5 0.5 0.2
periductal fibrosis 2.9 2.1 2.0 2.0
desquamation 0.8 0.8 0.4 0

Small ducts

adenomatous hyperplasia 1.6 0.3 0.6 0.7
stratification 0.8 0.9 0.5 0.2
periductal edema 0.2 0 0.1 0.3
periductal inflammation 1.0 0.5 0.5 0.4
periductal fibrosis 2.5 1.3 1.1 1.0

* Mean scores of 10~15 sections of each group; negative : 0, slight:1, moderate : 2, severe:3, very
severe : 4,
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dilated slightly and the epithelial layer was
found in papillary or glandular proliferation. A
few goblet cells were observed. Periductal fibrosis
was found moderately (Fig. 10).

3) Four weeks after treatment: The ducts were
mildly dilated, and mild proliferation of the duct
epithelium was also found. Periductal fibrosis
persisted (Fig. 11). Only a worm was detected
in a duct, and the epithelium of the duct pro-
liferated moderately.

4) Twelve weeks after treatment: There were
slight proliferations of biliary epithelium in large
ducts. Periductal fibrosis was still found (Fig.
12).

Table 5 summarized the findings of the group
of 8-week infection.

5. Seven months of infection

1) Infected control: The liver consisted of
islet-like hepatic cells which were surrounded
by the bridges of inflammatory cells and fibrosis
connecting portal spaces. Bile ducts were severely
dilated with many worms in the ducts. The

Table 6. Histopathological scoring® of liver in rabbit
clonorchiasis after treatment in 7 month
duration of infect'on

Not 4 weeks

Findings treated  after tx.
Large ducts(over 0.4 mm diameter)
dilatation 3.2 1
epithelial profiferation
papillary 3.2 2.8
glandular 3.7 2.3
stratification 3.5 2.0
goblet cell metaplasia 3.7 1.3
periductal edema 0.8 0
periductal inflammation 1.3 0.3
periductal fibrosis 2.7 2.5
desquamation 1.8 0.2
Small ducts
adenomatous hyperplasia 1.6 1.3
stratification 0.8 0
periductal edema 0.8 0
periductal inflammation 1.2 0.2
periductal fibrosis 1.6 2.2

* Mean scores of 10~15 sections fo each group;
negative : 0, slight: 1, moderate : 2, severe: 3,
very severe . 4,

wall of bile ducts was severely thickened, and
their papillary or adenomatous hyperplasia of
biliary epithelium was very severe. Goblet cells
were found many in biliary epithelia (Figs. 13, 14
& 15).

2) Four weeks after treatment: Bile ducts were
dilated moderately, and epithelial proliferation
was found also moderately. Portal inflammation
and fibrosis were still found. No worm was
detected (Fig. 16).

The results of 7-month infection group were

presented in Table 6.
DISCUSSION

Histopathological changes of the liver in clon-
orchiasis of experimental mammals are charac-
terized by proliferation of bile ducts, especially
hyperplasia or metaplasia in epithelial layer
(Kang, 1963; Hou, 1965; Komiya, 1966).

The liver findings of the infected but not
treated rabbits in the present study showed
progress of the changes. The
finding at the first week after infection was acute

chronological

inflammation around bile ducts. Biliary epithel-
ium began to proliferate at the second week after
infection and the proliferation progressed more
and more during the experiment of 7 months.
Periductal fibrosis was recognizable after 4 weeks
of infection and the wall of bile ducts became
more thickened as the infection progressed.
Those changes of the rabbit liver were in the
same pattern as previously described in rats
(Lee et al., 1978a; Min and Han, 1985) and
guinea pigs (Lee et al., 1978b).

Those changes were found to be recovered to
a certain degree by chemotherapy in this study.
Any kind of changes until 2 weeks after infec-
tion was found to be recovered by praziquantel
treatment. The lesions were mild, 1.1~2.0 in
degree after 2 weeks from infection as shown
in Table 3 and they were found negligible one
week after treatment.

It was found that production of collagen in
the liver began to increase 2 weeks after infec-
tion in schistosomiasis (Hutadilok et al., 1983).



If this finding in schistosomiasis was considered,
two weeks of infection duration would also be
an important period for fibrosis in the liver in
clonorchiasis. Not only collagen deposition,
however, but also early dilatation of bile duct
and proliferation of biliary epithelium which
were found during the first 2 weeks disappeared
after treatment. Therefore it can be concluded
that the early changes within 2 weeks of clon-
orchiasis are reversible.

Dilatation of bile ducts, hyperplasia of biliary
epithelium and periductal fibrosis became mode-
rate or severe, 1.7~3.7 in degree, after 4 to 8
weeks from infection (Table 4 and 5). The
changes became lessened in their degree of 1~
2.1 after a week from chemotherapy, and re-
mained in mild degree from 0.2 to 2.0 until 12
weeks after treatment. The remaining changes
might be healed a little more when observed
longer than 12 weeks after treatment. However,
it was not expected that the lesion would be
healed completely because they were changed
rapidly during the first week after treatment and
very slowly later as presented in Tables and
Figures, and the changes of bile ducts were still
found after 12 weeks from treatment.

Using guinea pigs as an experimental model,
Yang(1986) observed the findings of the liver
in clonorchiasis after treatment. He concluded
that praziquantel treatment should not be directly
related with complete deworming nor histopat-
hological healing in clonorchiasis of guinea pigs.
His findings suggested that the species of expe-
rimental animal should be considered in under-
standing the healing process after treatment. The
histopathological change of clonorchiasis in gu-
inea pigs is characterized by saccular dilation of
bile ducts, and this change seems difficult to be
recovered.

Among the groups of praziquantel treatment
in the present study, therc was only a worm
in a sectioned bile duct of 8~week infection group
at 4 weeks after treatment. The worm was
found living as that of control group. Also the
bile duct around the worm was thickened and
proliferated moderately. In the rabbits of other
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groups, however, the worm was not detected
at all. Therefore it was proved that praziquantel
50 mg/kgx2x2 days dose was excellent for
treatment of clonorchiasis in the rabbit.

The liver lesions in schistosomiasis were found
recovered almost completely 4 weeks after pra-
ziquantel treatment (Mehlhorn et al., 1982; El-
Haway et al., 1986). Contrary to healing of
the liver lesions of schistosomiasis, those of
clonorchiasis were not healed completely. The
difference was regarded as due to different nature
of histopathology. In clonorchiasis, bile duct
dilatation, hyperplasia of biliary epithelium
and periductal fibrosis are main changes com-
pared with egg granuloma and fibrosis in
the liver in schistosomiasis. Among the lesions
infection

in clonorchiasis over 4 weeks of

duration, hyperplasia of biliary epithelium
was healed to mild degree after deworming
but not completely. Periductal fibrosis was reco
vered only a little, but goblet cell metaplasia
was not found at all after 12 weeks from the
treatment.

In conclusion, the histopathological changes
of the liver in clonorchiasis are reversible after
treatment only for the first 2 weeks of infection.
However, the changes found 4 weeks or more
after infection are not healed completely. Fur-
thermore, more severe changes remain after
treatment as the duration of infection becomes
longer. The conclusion suggests the importance

of early treatment as possible in clonorchiasis.
SUMMARY

The rabbits were infected with Clonorchis
sinensis and were treated with praziquantel at
the dose of 50 mg/kgx2x2 days after 1,2,4,8
weeks and 7 months from the infection. Their
livers were observed histopathologically 1, 4 and
12 weeks after treatment. The findings are
summarized as below.

1. The changes of the liver in control rabbits
were relatively mild until 2 weeks after infection.
However, widening and thickening of bile ducts,
proliferation of biliary epithelium and periductal
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fibrosis were moderate after 4 weeks from infec-
tion and those changes were severe after §
weeks and 7 months. Goblet cell metaplasia was
found after 8 weeks from infection.
2. The mild changes of 2-week
group were completely recovered by 4 weeks
after the treatment. In the groups of 4 or more
weeks after infection, the changes of bile ducts

infection

became milder in the degree after the treatment,
but were still found 12 weeks after the treat-
ment. As the infection duration was passed, more
severe changes were observed after the treatment.
In this context, it is concluded that the liver
changes of acute clonorchiasis in the early two
weeks are reversible by treatment while chronic
biliary epithelial changes are irreversible. The-
refore, early treatment should be recommended
as possible to minimize the remaining histo-
pathological changes of liver in clonorchiasis.
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EXPLANATION FOR FIGURES

Infected control of 1 week infection showing a juvenile C. sinensis in a small bile duct, and periductal
edema, hematoxylin-eosin (HE) stained, x 140,

Two large ducts after 4 weeks from treatment of 1 week infection with slight periductal inflamma-
tion, HE stained, x100.

Infected control of 2 week infection showing a worm in a dilated bile duct. Papillary proliferation
of the duct epithelia and periductal edema and inflammation were observed, HE stained, X 40.

High power view of a bile duct 12 weeks after treatment of 2 week infection with slight periductal
inflammation, HE stained, x200.

Infected control of 4 week infection, 2 sections of mature worms were found in a dilated bile duct.
Biliary epithelial layer was compressed, flattened or desquamated near the worms, HE stained, x48.
Small bile ducts 1 week after treatment of 4 week infection with slight epithelial proliferation and
periductal fibrosis, HE stained, x72.

A large bile duct 12 weeks after treatment of 4 week infection showing slight epithelial proliferation
and periductal inflammation, HE stained, x48.

Three sections of C. sinensis in a severely dilated bile duct after 8 week from infection. Epithelial
proliferation and compression, desquamation and periductal inflammation were observed, HE stained,
X 40,

A large bile duct a without worm of a 8 week infected control rabbit, with papillary or glandular
proliferation of epithelium, HE stained, x40.

A large duct one week after treatment of 8 week infection with irregular epithelial proliferation and
periductal fibrosis, HE stained, x40.

A large duct 4 weeks after treatment of 8 week infection with irregular epithelial proliferation and
periductal fibrosis, HE stained, x56.

A large duct 12 weeks after treatment of 8 week infection with slight epithelial proliferation and
periductal fibrosis, HE stained, x56.

A sectioned worm of mature C. sinensis in a dilated bile duct was found 7 months after infection.
Epithelial layer of the duct was proliferated markedly and desquamated partly, HE stained, x 40.

A large duct with papillary and adenomatous hyperplasia of epithelium and periductal fibrosis and
inflammation, of 7 month infection, HE stained, x40.

High power of a bile duct 7 months infected control showing goblet cells in biliary epithelium, HE
stained, X 200.

A large bile duct 4 weeks after treatment of 7 month infection showing papillary and adenomatous
hyperplasia and periductal fibrosis, HE stained, x56.









— 121 —




— 122 —




