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ABSTRACT

Fibroblasts are the most common cells in connective tissue and are responsible for the synthesis of extracellular matrix
components. The fibrosis associated with chronic inflammation and injury may contribute to cholangiocarcinoma patho-
genesis, particularly through an increase in extracellular matrix components, which participate in the regulation of bile
duct differentiation during development.

Mitochondria produce ATP through oxidative metabolism to provide energy to the cell under physiological conditions.
Also, mitochondrial dysfunction and oxidative stress have been implicated in cellular senescence and aging. Alternations
in mitochondrial structure and function are early events of programmed cell desath or apoptosis and mitochondria appear
to be acentral regulator of apoptosisin most somatic cell.

Clonorchis sinensis, one of the most important parasite of the human bile duct in East Asia, arouses epithelial hyper-
plasia and ductal fibrosis. Isolated fibroblast from the bile ducts of rats infected by C. sinensis showed increase of cyto-
plasmic process. In addition, decrease of cellular proliferation was observed in fibroblasts which was isolated from nor-
mal rat bile duct and then cultured in media containing C. sinensis excretory-secretory product. However, the effects of
C. sinensis infection on the mitochondrial enzyme distribution is not clearly reported yet. Therefore, we investigated the
structural change of C. sinensis infected bile duct and mitochondrial enzyme distribution of the cultured fibroblast
isolated from the C. sinensis infected rat bile duct.

As aresult, C. sinensis infected SD rat bile ducts showed the features of chronic clonorchiasis, such as ductal connec-
tive and epithelial tissue dilatation, or ductal fibrosis. In addition, fibroblast in ductal connective tissue was damaged by
physical effect of fibrotic tissue and chemical stimulation. Immunohistochemically detected mitochondrial electron
transferase (ATPase, COXII, Porin) was decreased in C. sinensis infected rat bile duct and cultured fibroblast from
infected rat bile duct. It can be hypothesized that the reason why number of electron transferase decrease in fibroblast
isolated from the rat bile duct infected with C. sinensis is because dysfunction of electron transport system is occurred
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mitochondrial dysfunction, increase of ROS (reactive oxygen species) and apoptosis after chemical damage on the cell

caused by C. sinensisinfection.

Overall, C. sinensis infection induces fibrotic change of ductal connective tissue, mutation of cellular metabolism in
fibroblast and mitochondrial dysfunction. Consequently, ductal fibrosis inhibits fibroblast proliferation and decreases
mitochondrial electron transferase on fibroblast cytoplasm. It was assumed that the structure of bile duct could not
normalized and ductal fibrosis was maintained for along period of time according to fibroblast metamorphosis and death

induced by mitochondrial dysfunction.
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Fig. 1. Extracted abdominal organs of a SD rat in the normal control group (A) and the infection group at 2 weeks(B), 4 weeks(C), 8 weeks(D)
and 12 weeks (E) after Clonorchis sinensisinfection, showing marked dilatation of the common and extrahepatic bile duct (E). Scale bar=1cm.
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Table 1. Dilatation of SD rat bile duct during Clonorchis sinensis infection.

GO Gl G2 G3 G4
Width of bile duct (mm) +(1.6) +(2.2) +(2.1) ++ (4.3 ++++(10.2)
Thickness of connective tissue (Lm) +(101) ++++(317) ++++(291) ++++ (323) ++++ (348)
Thickness of epithelial tissue (um) +(10) ++(92) ++++(234) +++ (152) +++ (178)
Size of inner cavity (cm?) +(0.2) ++(0.5) +++(5.7) ++++(8.1) ++++(9.6)

*G0: Normal control group of SD rat bile duct. SD rat bile duct at 2 weeks(G1), 4 weeks(G2), 8 weeks(G3) and 12 weeks(G4) after C. sinensis infection.
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Cytochrome-c-oxidase subunit 11 (COXI1) | | ATPase

Fig. 2. Light micrograph of the SD rat bile duct at normal (GO), 2 weeks(G1), 4 weeks(G2), 8 weeks(G3) and 12 weeks (G4) after C. sinensis
infection which was reacted with cytochrome-c-oxidase subunit 11 (COXIl) and ATPase (stained as brown color). Mitochondrial electron
transferase (ATPase, COXI1) was decreased in C. sinensis infected rat bile duct according to infection period. Scale bar=100 um.
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Fig. 3. Transmission electron micrograph of the SD rat bile duct at normal (A), 2 weeks(B), 4 weeks(C), 8 weeks (D) and 12 weeks (E) after C.
sinensis infection. Endoplasmic reticulum was developed in the fibroblast of SD rat bile duct infected with C. sinensis(B), and irregular structure
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of mitochondrial cristae were observed (D). Scale bar=1um.

o] o]Fo1 3} (Fig. 2R, ).

3. 7IE=0|| Ztoi=l

ol

A9AZRE A%

S ZFe| 0INTE B

3A). G1¢] Zqe| H=Ed=
2xA e Z7Pt HAHT w|EZ=e o] Wute] &
Hefrt FRE A =3 A=
G 229 nMT2E SR} 3 Az} M z24e] 313 =gl (Fig. 3B). G229 7
Hu|7 & o] g3t FA3IAT G0 AHF-EAM = A=A I AgzAed EXsh=
E717F 3A4EHA0E AAA FErE 2= (Fig. ARz o] B3t o AFEAMES AZAed =

22] 79 AlzAe|

o Afed=

¢

2 Fel D=rt



Min BH et al. : Reduction of COXII and ATPase by C. sinensis Infection 95

Cytochrome-c-oxidase subunit |1+Porin

ATPase+Porin

GO Gl G2 G3 G4

Fig. 4. Fluorescence micrograph of the 7-day cultured fibroblast obtained from SD rat bile duct at normal (GO0), 2 weeks(G1), 4 weeks(G2), 8
weeks (G3) and 12 weeks (G4) after C. sinensis infection. Fibroblast was labeled with cytochrome-c-oxidase subunit 1 (FITC, green color) and
porin (TexasRed, red color) monoclonal antibody (A ~ E), and ATPase (FITC, green color) and porin (TexasRed, red color) monoclona antibody
(F~J). Mitochondrial electron transferase{ATPase, COXII) was decreased in cultured fibroblast of rat bile duct infected with C. sinensis. Scale

bar=100 pm.
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