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Purpose: Proliferation of bile duct-like structures and fibrosis is a hepatic cellular reaction
observed in most forms of human liver disease and in a variety of experimental conditions
associated with liver injury. The aim of this study was to investigate the activation of Ito
cells and bile duct proliferation in the rat after common bile duct ligation (CBDL).
Methods: Hepatic morphological abnormalities were examined in rats whose bile ducts had
been irreversibly ligated for 15, 21, 24 and 28 days. The liver was examined by immuno-
histochemical staining for a-smooth muscle actin, the known marker of activated Ito cells,
and light and electron microscopes.

Results: After CBDL, the bile canalicular proliferation and interstitial fibrosis were gradually
increased in the periportal areas extended to hepatic sinusoids. Ito cells positive for a-smooth
muscle actin were frequently observed in the periductular space and in perisinusoidal space
of Disse. Ito cells and myofibroblasts were gradually increased in the interstitial fibrosis until
the 28th day after CBDL. Ito cells and myofibroblasts had microfilaments with dense body
at the periphery of the cell.

Conclusions: Our results suggest that Ito cells may be fibroblastic or myogenic. It has also
been postulated that during the development of hepatic fibrosis, Ito cells become myofi-
broblasts or fibroblast like cells. (J Korean Pediatr Gastroenterol Nutr 1999; 2: 185~193)
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Fig. 1. (A) Light micrograph (LM) from the rat liver 15 days after common bile duct ligation (CBDL): The
hepatic parenchyma are distorted by bile ductular proliferation and interstitial fibrosis is confined in the
periportal area. (B) 21 days after CBDL: Bile ductular proliferation and interstitial fibrosis in the periportal area
are noted. (C) 21 days after CBDL: The hepatic cords are irregular and distorted by bile ductular proliferation
and increased interstitial fibrosis. (D) 28 days after CBDL: Marked bile ductular proliferation and Increased
interstitial fibrosis are noted. Infiltration of inflammatory cells. especially lymphocytes and spindle shaped cells
around periductular space and along the sinusoid is noted (H&E, x 200).



A M2 HM2= 1999

EEDEERETE
o] AES0] AA3 Z2715HIckFg. D).

S
ol\
1>,
r
i
- 2,
N
o
9,
o
olN

a-smooth muscle actin®l] )3+ H %2
Aol A FEd AAS F 1594 = G
21

7} A9 #HEHA °‘%;*E}(F1g 2A). LIRS
28 gad F99 By Ax 2 H-Z A
A A gAEden FRSIAS wef et
S Hole AlZxEo] Be] #AHJT S4E &
#E e} A EALOl = B H A AAEH A

(Fig. 2B). 2497 28Y Aol 9= = =7}

S} THFig. 2C, D). Desminol|] )3 WS ex2 3}
2 GAdgME FE Z2Fd T 28U AR SA

S8 Rolk AlEEe] A FaW TN

@5)7) 9.

HAHOIE oA

e

THHE 22 F 1547 =

AR HAgE

7b ot A EH Aoy Sold Wske {54
¥ Ito AE 9} Kupffer A7} &2 = ATHFig. 3A,
B). 2197 =
R AT

AN 71 A =

gABe S5AT HAFRE
FIALE AAATG] FANA
F9 WANF FAH FHA

Fig. 2. (A) Immunolocalization of a-smooth muscle actin (SMA) in the rat 15 days after CBDL. A slight positive
SMA stain is shown in proliferated periductular space and along the sinusoid. (B) 21days after CBDL: Strong
positive SMA stain is noted in the proliferated periductular space and along the sinusoid. (C) 24 days after
CBDL. Positive SMA stain is also seen in the periductular space and along the sinusoid. Note increase in
the number of positive cells compared to 21 days after CBDL. (D) 28 days after CBDL: SMA is positive in
the periductular space and along the sinusoid. Note increase in the number of positive cells compared to

24 days after CBDL (x200).



Fig. 3. (A, B) Transmission of electron micrograph (TEM) of the rat liver 15 days after CBDL. The proliferated
bile ductular epithelial cells show a slight loss of microvilli. It is present in the periductular space mixed with
some inflammatory cells, fibroblasts and Ito cells (x2500, x3000).

Fig. 4. TEM of the rat liver 21days after CBDL. (A) The proliferated bile ductular epithelial cells show a loss
of microvilli in the their luminal surface. Basement membrane is intact (x2500). (B) It is present in the
periductular space mixed with some inflammatory cells, Ito cells and Kupffer cells (x4000).
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Fig. 5. TEM of the rat liver 24 days after CBDL. (A) Ito cells and Kupffer cells in the periductular space
are noted (x2500). (B) Ito cells have a few fat droplets and microvilli of the hepatocytes are relatively

preserved in a state of little collagen (x4000).

Fig. 6. TEM of the rat liver 28 days after CBDL. (A) The proliferated bile ductular epithelial cells show a
marked loss of microvilli in their luminal surface. Ito cells, Kupffer cells and adjacent myofibroblast-like cells
in the periductular space are noted. (B) Ito cells and myofibroblasts demonstrate microfilaments with dense

body at the periphery of the cell (x4000).
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