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KONG Xin', CAO Fan', CHEN Lin"", WANG Mei'", TANG Zhishu'?, SONG Zhongxing', ZHANG Dezhu’

1. Shaanxi Collaborative Innovation Center of Chinese Medicine Resources Industrialization, State Key Laboratory of Research
and Development of Characteristic Qin Medicine Resources (Cultivation), Shaanxi Innovative Drug Research Center, Shaanxi
University of Chinese Medicine, Xianyang 712083, Shaanxi, China

2. Graduate School, China Academy of Traditional Chinese Medicine, Beijing 100700, China

3. Shaanxi Panlong Pharmaceutical Group Co., Ltd, Shangluo 726000, Shaanxi, China

[ Abstract | Objective To investigate the protective effect of Jinyin Lidan capsule (JYLD) on carbon tetrachloride
(CCl,)-induced hepatic fibrosis in rats. Methods Totally 40 SD rats were randomly divided into 5 groups: blank group,
model group, silymarin (positive drug) group, JYLD low-dose group, and JYLD high-dose group, with 8 rats in each group.

Except for the blank group, rats in other groups were given intraperitoneal injection of 40% CCl, twice a week for 6 weeks to
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induce rat hepatic fibrosis. Rats in the silymarin group (0.1 g/kg), JYLD low-dose group (0.6 g/kg), and JYLD high-dose group
(1.2 g/kg) were continuously gavaged once a day for 6 weeks during the modeling period. Rat liver index and spleen index
were calculated after the experiment; hematoxylin-eosin staining and Masson staining were used to observe the pathological
changes and fibrosis in rat liver tissue; the contents of alanine transaminase (ALT), aspartate transaminase (AST), and total bile
acids (TBA) in rat serum were detected by automatic biochemistry; the antioxidant capacity of rat serum was determined by
superoxide dismutase (SOD) assay kit; the levels of inflammation indicators (interleukin [ IL ] -6, IL-1B, and tumor necrosis
factor [ TNF ] -a) in rat serum were detected by enzyme-linked immunosorbent assay (ELISA); the expression of a-smooth
muscle actin (a-SMA) was detected by immunohistochemical staining; and the relative expression of collagen (Col) [ , Col Il
Col IV, nuclear factor kB (NF-xB), matrix metalloproteinase 2 (MMP-2), tissue inhibitor of metalloproteinase 1 (TIMP-1), and
transforming growth factor Bl (7GF-fI1) mRNA in rat liver tissue was determined by quantitative polymerase chain reaction,
and MMP-2/TIMP-1 ratio was calculated. Results Compared with the model group, the liver index was decreased in the
JYLD low- and high-dose groups (both P<<0.01); the serum ALT, AST, and TBA contents were decreased (P<<0.05, P<<0.01);
the degree of hepatic fibrosis was improved, and the SOD activity in serum was increased (both £<<0.01); the levels of IL-6,
IL-1B, and TNF-a were decreased (P<<0.05, P<<0.01); the positive expression of a-SMA was decreased (P<<0.05, P<<0.01);
the relative expression of Col [ , Col lll , Col IV , NF-xB, MMP-2, TIMP-1, and TGF-f1 mRNA was decreased (P<<0.05,
P<<0.01); and the MMP-2/TIMP-1 ratio was decreased (P<<0.05, P<<0.01). Conclusion JYLD has a protective effect on
CCl-induced liver fibrosis in rats, and its mechanism may be related to anti-inflammatory effect, reducing extracellular matrix
deposition, and inhibiting hepatic stellate cell activation.

[ Key words | Jinyin Lidan capsule; carbon tetrachloride; hepatic fibrosis; anti-inflammatory; extracellular matrix;
hepatic stellate cells
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Tab 1 Primer sequences (5-3")

Gene Forward primer Reverse primer

Col | TCCTGGCAATCGTGGTTCAA ACCAGCTGGGCCAACATTTC

Col Il TGGACAGATCGTGGTGCTGAG GAAGGCCAGCTGTACATCAAGGA
Col IV GTCCTGTCTGGAAGAGTTTA AGCTGTAAGCATTCGCGTAG
NF-kB ACGATCTGTTTCCCCTCATCT TGCTTCTCTCCCCAGGAATA
MMP-2 GGGAATGAGTACTGGGTCTATT CCAGTTAAAGGCAGCGTCTA
TIMP-1 GCAACTCGGACCTGGTTAT GTCGAATCCTTTGAGCATCTT
TGF-p1 CTTGCCCTCTACAACCAACA ACTTGCGACCCACGTAGTAGA
B-actin TCAGGTCATCACTATCGGCAAT AAAGAAAGGGTGTAAAACGCA

Col: Collagen; NF-xB: Nuclear factor kB; MMP-2: Matrix metalloproteinase 2; TIMP-1: Tissue inhibitor of metalloproteinase 1;

TGF-B1: Transforming growth factor B1.
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Fig1 Effects of JYLD on liver index and spleen index of CCl,-induced hepatic fibrosis rats

"P<0.01 vs blank group; **P<<0.01 vs model group. n=8, X*s. JYLD: Jinyin Lidan capsule; CCl,: Carbon tetrachloride; L: Low-

dose; H: High-dose.
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Fig2 Effects of JYLD on serum contents of ALT, AST, and TBA in CCl-induced hepatic fibrosis rats
“P<0.01 vs blank group; “P<<0.05, ““P<<0.01 vs model group. n=8, x*s. JYLD: Jinyin Lidan capsule; CCl,: Carbon

tetrachloride; ALT: Alanine transaminase; AST: Aspartate transaminase; TBA: Total bile acid; L: Low-dose; H: High-dose.
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B3 JYLD Xt CClL, FZHFFA4EU K RITARREZLAIRM (200X)
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JYLD-L JYLD-H

Fig3 Effect of JYLD on pathological changes of liver tissue in CCl,-induced hepatic fibrosis rats (200 X)

Yellow arrows indicate inflammatory cells, blue arrow indicates steotosis, and green arrows indicate collagen deposition. JYLD:

Jinyin Lidan capsule; CCl,: Carbon tetrachloride; L: Low-dose; H: High-dose; H-E: Hematoxylin-eosin.
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FUF U PR A el 2, o-SMA [H % ik 1
PRI & (12.461+3.99) % (P<<0.01) ; 5
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Fig4 Effects of JYLD on serum levels of SOD, IL-6, IL-1p, and TNF-a in CCl,-induced hepatic fibrosis rats
"P<<0.05, "P<<0.01 vs blank group; “P<<0.05, ““P<0.01 vs model group. n=8, x+s. JYLD: Jinyin Lidan capsule; CCl,: Carbon

tetrachloride; SOD: Superoxide dismutase; IL: Interleukin; TNF-a: Tumor necrosis factor o; L: Low-dose; H: High-dose.
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Fig5 Effect of JYLD on a-SMA expression in liver tissue of CCl,-induced hepatic fibrosis rats (200 X)

Immunohistochemical staining. JYLD: Jinyin Lidan capsule; CCl,: Carbon tetrachloride; a-SMA: a-smooth muscle actin; L: Low-

dose; H: High-dose.
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Fig 6 Effects of JYLD on the expression of liver relative genes in CCl,-induced hepatic fibrosis rats
"P<<0.05, "P<<0.01 vs blank group; “P<<0.05, “P<0.01 vs model group. n=8, Xx+s. JYLD: Jinyin Lidan capsule; CCl,: Carbon

tetrachloride; L: Low-dose; H: High-dose; Col: Collagen; NF-kB: Nuclear factor kB; TGF-B1: Transforming growth factor p1;

MMP-2: Matrix metalloproteinase 2; TIMP-1: Tissue inhibitor of metalloproteinase 1.
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