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Abstract

AIM: To investigate the effect of interferon-a (IFN-a) on
preventing or reversing hepatic fibrosis in rat experimental
model induced by CCl,.

METHODS: One hundred and ten Sprague-Dawley rats
were divided into five groups: group A (normal controls,
n = 18), group B (fibrotic model controls, n = 22), group
C (IFN-a prevention, n = 22) initially treated with intra-
muscular injection of IFN-a in saline daily at the doses of
1x105 U for 6 wk, group D (IFN-a treatment, 7= 24) treated
with intra-muscular injection of IFN-a in saline daily at
the doses of 1x105 U for 6 wk after the first 6 wk, group
E (0.9% sodium chloride treatment control, 7 = 24) treated
with intra-muscular injection of 0.01 mL/kg daily for 6 wk
after the first 6 wk. At the end of the experiment, all rats
of each group were killed. Samples of the liver obtained by
biopsy were subjected to histological, immunohistochemical
and electron microscopic studies for the expressions of
transforming growth factor-p1 (TGF- 31) and a-smooth
muscle actin (a-SMA).

RESULTS: The expressions of TGF-1, the number of
activated hepatic stellate cells and a-SMA in hepatic tissue
of group C were significantly less than those of group B
(P<0.01). The degree of fibrosis score in group B was
also significantly less than that of group C under light
microscope (P<0.01).

CONCLUSION: IFN-a can inhibit the production of TGF-31,
decrease HSC activation and stimulate its apoptosis.
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INTRODUCTION

Interferon-a (IFN-0) is a multi-functional cytokine which
can prevent and treat hepatic fibrosis. Up to now, only a few
studies on its antifibrotic mechanism are availablel'. The
aim of this study was to investigate the antifibrotic mechanism
of IFN-O by observing its effects on the expression of
TGF-B1 and 0-SMA in hepatic tissue.

MATERIALS AND METHODS

Materials

Male Sprague-Dawley rats weighing 300220 g were purchased
from B-K Company of Shanghai. IFN-O was provided by
Roche Pharmaceutic Limited Company of Shanghai. Trans-
forming growth factor-B1 (TGF-f31), a-smooth muscle
actin (0-SMA) were purchased from Boster Biological
Engineering Limited Company.

Methods

One hundred and ten SD rats with free access to food and
water for 1 wk before experiments were divided into five
groups. Group A (normal controls, » = 18) was injected with
0.3 mL/100 g peanut oil subcutaneously and 0.01 mL/kg
0.9% NaCl per day for about 6 wk. Group B (fibrotic model
controls, # = 22) was fed with a modified high fat diet
containing 5 g/kg cholesterol, 200 g/kg lard and 1 000 g/kg
alcohol were injected subcutaneously with 400 mL/T CCly
in peanut oil at a dose of 3 mL/kg twice a wk and the first
dosage was 5 mL/kg. Group C (IFN-O preventing group,
n = 22) was initially treated with intra-muscular injection of
IFN-a in saline daily at the dose of 1X105 U for 6 wk.
Group D (INF-O treatment group, # = 24) was treated with
intra-muscular injection of interferon in saline daily at the
dose of 1X105 U for 6 wk after the first 6 wk. Group E
(0.9% sodium chloride treatment controls, » = 24) was
administered daily with 0.9% sodium chloride daily for 6 wk
after the first 6 wk. Six rats were randomly selected from
groups A, B and C at the end of the 3 and 6™ wk and from
groups D and E at the end of the 9™ and 12" wk. The rats were
killed and sections of the right lobes of the livers were
fixed in 10 g/L formaldehyde solution, embedded in paraffin
and then processed for light microscopy. Other tissue slices
were fixed in 25 g/L glutaraldehyde for electron microscopy.
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Figure 1 Ultrastructure change, expression of TGF-1 and a-SMA in model
group and IFN-a preventing group respectively. A: Collagen fibers and activated
HSC in Disse space in model group. EMx4 000; B: The number of activated
HSCs and apoptotic HSCs in IFN-a preventing group. EMx15 000; C: TGF-B;

Transmission electron microscopy and immunochistochemistry
The right lobule livers were fixed with glutaraldehyde and
ultrathin sections were stained with uranyl acetate and lead
citrate. The ultrastructures of hepatocyte, hepatic stellate cell
and portal area were observed under a Hitachi H-600 electron
microscope. Five-micrometer-thick sections were prepared
from preserved paraffin blocks stained with immunohi-
stochemistry for the expression of TGF-B1 and a-SMA
using the standard avidin-biotin-peroxidase complex (SABC)
indirect method. The pictures were processed by colorful
medical image analysis system.

RESULTS

Ultrastructure change in different groups

In control livers, the size of hepatocytes was bigger and the
nuclei situated in the center of the cells were round and
large. HSC:s situated in the Disse’s spaces had well-developed
lipid droplets in their endoplasm. Cytoplasmic organelles
were not developed.

At the end of the 3 wk in model group, the cytoplasm of
hepatocytes was loose with different size vacuoles, mitochondria
were obscure and swollen with few collagen fibers prolife-
rated in the Disse space. A few collagen fibers proliferated in
the perisinusoidal Disse space and spreadout of HSCs in which
nuclei became larger, rough endoplasmic reticula were rich
and lipid droplet disappeared in cytoplasm. A similar hepatocyte
injury was observed in IFN-O preventing group as that in
model group but a mild degree of collagen proliferation and
few HSCs were observed in IFN-O preventing group. Besides,
apoptosis of HSC involving endoplasmic reticulum dilatation,
irregular nucleus condens-ation of chromatin could also be
seen in IFN-O preventing group.

expression in portal area and fiber space in model group. SABCx100; D:
Expression of TGF-f3; in hepatic tissue in IFN-a preventing group. SABCx100;
E: a-SMA positive cells in portal area and fiber space in model group. SABC
x400; F: a-SMA positive cells in IFN-a preventing group. SABCx400.

At the end of 6 wk, hepatocyte injury was worsening,
cytoplasm was full of dilated rough endoplasmic reticulum.
A great amount of collagens proliferated, the number of
activated HSCs increased, lipid droplets decreased or even
disappeared and HSC transformed into myofibroblasts
(Figure 1A). In IFN-O preventing group hepatocyte structure
was normal, mitochondria were still swollen. The activated
HSCs were few and apoptotic HSCs significantly increased
(Figure 1B).

At the end of the 12" wk, the lesion of hepatocytes
alleviated and the number of activated HSCs significantly
decreased in IFN-O treatment group. Early changes of
apoptotic of HSCs such as side-accumulating chromatin in
IFN-0 treatment group, but the degree and the number of
apoptotic HSCs in IFN-Q treatment group were less than
those in IFN-0 preventing group. In 0.9% sodium chloride
treatment control group, collagen fiber bundles could be
seen and HSCs increased in Disse space, with little apoptosis
seen.

Expression of TGF-B1 and a-SMA in different groups and
relations with extent of hepatic fibrosis

TGF-B1 positive signals were stained brown. At the 3" wk,
TGF-B1 positive signals were situated in the sinusoidal wall,
perisinusoidal cells, necrosis zone and portal area in model
group. At the 6™ wk, TGF-B1 expressed in inflammatory
necrotic zone, connective tissue collagen bundles and fiber
spatia of portal area in model group (Figure 1C). a-SMA
positive cells were stained yellow-brown. In normal control
group, no 0-SMA positive cell was seen. At the end of the
3 wk, 0-SMA positive cells situated at portal area and
fiber spatia were spindle-shaped in model group. At the end
of the 6" wk, a mass of 0-SMA positive cells could be seen
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in the dilated portal area and fiber spatia in model group
(Figure 1E). With the development of hepatic fibrosis, the
expression of TGF-B1 and a-SMA in liver was obvious.
The correlation coefficient between them was 0.91. Compared
to the model group, the expression of TGF-f31 and d-SMA
in liver in IFN-0 preventing group and IFN-0 therapy group
was significantly lower (P<0.01) (Figures 1D and F).
Compared to sodium chloride treatment group, the expression
of TGF-P1 and 0-SMA in liver was significantly lower in
IFN-a therapy group (P<0.01).

DISCUSSION

Hepatic fibrosis is a reversible disease, but liver cirrhosis is
irreversible. Therefore, it has practical significance to seek
a medicine that inhibits or delays the progression of hepatic
fibrosis. Cytokines can modulate the genesis of hepatic
fibrosis. TGF-P1 is the key cytokine that promotes hepatic
fibrosisPl. After liver injury, TGF-31 can promote the activation
of HSCs and sectete ECM by paractine and autoctine. There-
fore, HSCs are responsible for the formation of hepatic
fibrosis. The activation of HSCs is the key event of hepatic
fibrosis and the activated HSCs can express O-SMA, which
is the symbol of activated HSCs'.

This study showed that IFN-0 could not only prevent
the formation of hepatic fibrosis but also degrade the fibrotic
tissues. The probable mechanisms are as follows. IFN-a
inhibits the formation of TGF-f31 and decreases the activation
of HSCs. The study showed that the expression of TGF-f31,
the number of HSCs and 0-SMA positive cells decreased
simultaneously in IFN-O preventing group and therapy
group. The deposition of collagen fibers in IFN-O preventing
group and therapy group was significantly less than that in
model group, suggesting that IFN-O inhibits hepatic fibrosis
by suppressing the expression of TGF-PB1 directly and
decreasing the transformation of HSCs to myofibroblasts.
Therefore, IFN-O may be an inhibitor of the activation of
HSCs in early stage of hepatic fibrosis. IFN-0 induces
apoptosis of the activated HSCs. The study showed that
the decrease of activated HSCs in convalescent stage of
hepatic fibrosis is mainly due to apoptosis’”. The study
showed the number of apoptotic of HSCs greatly increased
in IFN-O preventing group compared to that in model group.
Apoptosis of HSCs in the IFN-0 therapy group decreased
the collagen fibers in liver simultaneously, suggesting that
IFN-O can prevent the waterfall effect of hepatic fibrosis
by inducing apoptosis of activated HSCs. The mechanism
remains to be further studied. IFN-O enhances the activity
of collagenase and promotes the degradation of ECM. The
deposition and degradation of hepatic fibrous tissue are a
dynamic equilibrium course. The degradation depends on
the activity of collagenase"*'?. Tt was reported that IFN-O
can enhance the activities of TIMPs, which promote the
degradation of ECM"™"" but the mechanism should be
studied further.
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