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Effect of Clonorchis sinensis infection on hepatic
oval cell proliferation in rats

Jae-Hyun Lee, Byung-11 Yoon, Min-Kyung Park,
Shin-A Kim,” Joon-Sang Lee,” " Kyoung-Hwan Joo,”” Han-Jong Kim"

Laboratory of Experimental Pathology, Korea Cancer Center Hospital and Department of
Veterinary Pathology, College of Veterinary Medicine, SNU,
"Department of Food and Human Nutrition, Chungwoon University
“Department of Parasitology, College of Medicine, Korea University

Abstract. The prevalence of primary liver carcinoma (PLC) is relatively high in Clonorchis
sinensis (CS) endemic areas in Korea. PLC is a malignant tumor which can be subclassified into
hepatocellular carcinoma and cholangiocarcinoma(CC). CC has been associated with clonorchiasis,
but it is unclear whether clonorchiasis is associated with hepatocarcinogenesis. This experiment
was designed to investigate relationships between clonorchiasis and early changes of
hepatocarcinogenesis. Sixteen Sprague-Dawley rats weighing 150g were divided into two groups
of 8 rats in each. All rats were fed choline-devoid(CD) diet for 4 weeks. Group 1 was given
0.015-0.020% diethylnitrosamine(DEN) as drinking water for 1 week. After one week, the rats
were treated orally with 1% N-acetylaminofluorene(AAF) (5 times per week for 2 weeks). Group 2
was treated equally to group 1 except for CS infection during AAF treatment. Two rats in each
group were sacrificed at 4th, 5th, 6th and 7th week of the experiment. Livers were stained with
OV-6, proliferating cell nuclear antigen(PCNA) and GST-p. Results were as follows: Group 2
livers showed more oval cell proliferation in parenchyma and portal areas at the 4th, 5th, 6th and
7th weeks than did livers of group 1(p<0.01). PCNA was mostly localized in oval cell populations,
rather than hepatocytes and biliary cells. The ratio of oval cells to hepatocytes was much higher
in group 2 than in group 1(p<0.01). The ratio of hepatocytes to biliary cells is higher in group 2
than in group 1(p<0.03). More group 2 acidophilic foci reacted to GST-p monoclonal antibody than
in the noninfected group. It appeared that CS infection promoted potentially precancerous acidophilic

foci and oval cell proliferation.
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Table 1. Monoclonal antibodies and antisera used in this study

Name Clone Tissue Specificity Dilution Isotype Source
AFP Gout 41 oval and tumor cell 1:100 IgG Sell’s lab.
OvV-6 oval cells 1: 80 IgGl  Sell's lab.
GST-p 286(2)11 GST containing cells 1 : 50 IgG Biotrin
CK&/18 NCL-5D3 oval cell{partially) 1: 40 IgG Novocastra
PCNA  NCL-pcna proliferating cells 1:100 IgG2a Novocastra
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Table 2. Comparison of CS infected liver to CS non-infected
liver in early changes during hepatocarcinogenesis of

rats

CS non-infected liver

CS infected liver

Oval cell proliferation
Inflammation

OV-6 response
PCNA expression
GST-p expression
CKB8/18 expression

+

?

+4+

+++

+++

+++

++

+




99

4@

-

of 17# 274 OV-6

=
T

& 6

o

t}. Fig.1

Al

A E A Clonorchis sinensis ¢ o] 7t oval cell®] F24lo] 1 %]

o

]
ool
piid

oF
2]

e

KX
=

v A stem cell

e a4

Table 3

oA P < 0.001

il
25

~,
;OO

)
file)
=r

BH

o

TOo
<
Ko

T
H

N

B

——
NE

GeEl ok OV-6 FAAEE

o Th 9] ol A

T =
O =

il
H

o}/
me

1

o

o ¥A4o|c

o}

=
-

5

zone 3
or
F ok

=

71-5;] x]

groups during hepatocarc-

zone 1

(o]
©

o
i
il

]

§. DEN# AAF

1ol A

o
[aV]

AdO0S0101W JO QOPX
)81} B/S{190 aansod JO 1aquinN

akl

X
P

¢

o
)

T

n o

B

A

!

]
2!

—_—

J

Aol OV 6 44

A=) =
T’:Jl—l_

-
T

ma and portal areas than those of grou

re significantly higher both in parenchy
p 1 (p<0.001)

S-non-infective(group 1) ad CS  infective(g
inogenesis, Numbers of cells of group 2 a

Fg 1L Number of OV -6 positive cells in C
roup 2)

PCNA ¢ Ax7F &

5+
7}

X

& A

-6

s,
9 OV-6 FAA

7]—0

B OV

)

=

=9 OV-6YAA

L
T
Pl =]
e
2ol
.

T

Atk 4
Fig4D ¢

o
15 T2

H

=
dMEE du

=

=

Figd.C ¢ %
Aol

ol &=

%}

T
1o

=
L

=
T
6

P
T

6

L

s

OV-6 FAAE +7F 13
AU
X
=)
ov

A X (small

e

o
k-

1=1]
=

A 3

7t 4008 Alokell A 1-27)

3L
fin ol

A

o

hepatocyte)oll A1

77 &= Fig.

X

)

cells (++++), bile

various antibodies to rat liver infected
(Grade)

Oval cells (++), biliary cells (+++),
Acidophilic cells (++), foci (++)

Some oval cells (++), some hepatocytes (+++)
duct cells (+++) and hepatocytes (++)

Tissue Specificity
Proliferation of oval

with CS during hepatocarcinogenesis

Name
OV-6
GST-p
CKg&/18
PCNA

Table 3. Immunoreactivity of



100 Jae-Hyun Lee et al.

Hrowe owa 2o

il
o [
k3%
I
> L
e
Q.
X
He
02 of\
K-
>
ol¥
>
>

por)
L lo
Qb o B

& 85%E B 17 vl
S BATHP<0.01). 2w TAMEL
¥ FolA PCNA YAAHEZ Fv
2-9% AHX7F Ho 04-15%& R 179
H)gte] P<O.05NA FoF Aol BAT
12} acidophilic focivt clear cell focioll A
PCNA 4AAEZE FHo=2 off mekstA
o} (Fig. 2).

CK 8/18 Hourg. £ AFA A&7
CK 8/18% anti human CK &/18
(NOVOCASTRA)Z A ratd] ddd A0

Hoox & rr M
)

Jo
60
50
40
30
20
10

0

proliferating ratio(%)

bitiary cells

oval cells hepatocytes

Fig. 2. The ratio of PCNA positive cells to

oval cell-, hepatocyte- and biliary
cell-populations in non-CS (group 1)
and CS (group 2) groups during

hepatocarcinogenesis. The proliferating
ratio of oval cell population is
significantly higher in group 2 than in
group 1 ( p<0.01). The proliferating
ratio of hepatocyte- and  bilary
populations is much higher in group 2
than in group 1 (p<0.05).
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Fig. 4. A and B :@ histopathology of rat livers. A shows a acidophilic
focus (arrow) at 5 weeks of the experiment in a liver treated
with diethylnitrosamine (DEN) followed by acetylaminofluorene
(AAF) for 2 weeks, x200. B (4 weeks of CS-infected group)
shows oval cell proliferation. Oval cells are proliferated as duct-
(arrowheads) and ductular-like (arrow) forms or clustering cells,
x400. C and D : OV-6 immunohistochemistry. C (6 weeks of
CS-noninfected gr.), the liver shows a few of oval cells
immunoreacted to OV-6 monoclonal antibody., x400. D (4 weeks
of CS-infected group), a lot of oval cells are stained with OV-6
antibody, x400.
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Fig. 5. A and B : PCNA immunohistochemistry. A (6 weeks of
CS-noninfected group), PCNA positive cells are low in
number and are localized in the nuclei of oval cells, x400. B
(4 weeks of CS-infected group), a lot of cells are positive to
PCNA., oval cells (arrows), hepatocyte (arrowhead), x400. C
(7 weeks of CS-noninfected group), cytoketatin®/18 immuno-
histochemistry, oval cells and some hepatocytes in portal
areas are positive to cytokeratin 8/18, x200. D (7 weeks of
CS-infected group), GST-p immunohistochemistry, acidophilic
foci and oval cells are positive to GST-p monoclonal
antibody, x400.
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