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Study on inhibition of Shexiang Baoxin Pills on myocardial remodeling in rats
with hepatic cirrhosis and its mechanism

XU Biao, ZENG Kun, XIAO Zheng
Puai Hospital of Tongji Medical College, Huazhong University of Science and Techology, Wuhan 430035, China

Abstract: Objective To investigate the inhibition of Shexiang Baoxin Pills (SBP) on myocardial remodeling due to the development of
hepatic cirrhosis and its mechanism. Methods To induce hepatic fibrosis, 70 rats were administered with CCl,, twice daily for eight
weeks. At the end of the week 2, 10 rats were executed, the liver tissues were HE stained to confirm the formation of hepatic fibrosis, and
the rest rats were randomly and equally divided into benazepril [positive control, 10 mg/(kg-d)], SBP [45 mg/(kg-d)], and model groups.
The rats were ig administered for six weeks. Ten rats from the total of eighty rats were taken as the normal control group. At the end of the
week 8, the blood pressure of all rats was measured, the alanine transarninase (ALT) and aspartate aminotransferase (AST) levels in serum
were detected, and the collagen contents in liver and myocardial tissues were measured by Masson staining. The expression of matrix
metalloproteinases (MMP-9) and tissue inhibitor of metalloproteinase (TIMP-1) were detected by Western blotting, the contents of
hydroxyproline, type I and type III collagen in myocardial tissue were measured by ELISA. The liver function and hepatic fibrosis of rats
in each group were observed, and the left ventricular hypertrophy index (LVHI) was analyzed. Results There were different degrees of
liver function damage, liver fibrosis, and myocardial injury in the rats in the model group. Compared with the model group, SBP could
obviously reduce the contents of ALT and AST in serum and hepatic collagen (P < 0.01), the expression of myocardial MMP-9 and
TIMP-1, the contents of hydroxyproline, type I and type III collagen, blue-stained collagen, and LVHI (P < 0.05). The ratio of
MMP-9/TIMP-1 was obviously heightened (P < 0.05). The indexes of rats in the benazepril group were improved at different degrees.
Conclusion There is no difference in the effect of anti-hepatic fibrosis and ameliorating myocardium remodeling between SBP and

benazepril. SBP has better effect on protecting liver function with damage but has no influence on blood pressure. SBP has better holistic
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affect on the treatment of cirrhotic cardiomyopathy than benazepril.

Key words: Shexiang Baoxin Pills; hepatic cirrhosis; myocardium remodeling; matrix metalloproteinases-9; tissue inhibitor of

metalloproteinase-1
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Table 1 Effects of SBP on systolic arterial pressure, serum ALT and AST levels of rats with hepatic cirrhosis (x+s,n=10)

4 Al FlE / (mgkg ") kU 4E s / mmHg ALT/(U-L™ AST/(U-L™)
st — 124.00+8.11 56.74+19.32 75.72+ 4.61
Y — 116.00+6.15 535.24+22.72" 634.17+17.54"
BAROR 45 121.00+3.21° 210.23+20.8344° 238.13+21.2344
DU 10 94.00+5.03* 337.23+19.71* 367.85+24.31*

HXRALILE: TP<0.01; SHAAIIE: P<0.05 **P<0.01; 5IBEFALE: “P<0.05, F&M
“P <0.01 vs control group; “P < 0.05 44p <0.01 vs model group; “P<0.05vs benazepril group, same as below
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2 BEROAMPFECARFEALKREERRLE. OMERRE. LVHI B (x+s,n=10)
Table 2 Effects of SBP on collagen area ratio of liver tissue, myocardial blue-stained collagen, and LVHI

in rats with hepatic cirrhosis (x +s,n=10)

Mol F&E / (mgkg ") AR IR /% WY i LVHI / (mg-g ")
xof — 1.15+0.54 10.1442.26 1.51£0.09
A - 8.79+1.15" 29.08+7.75 3.16%0.19"
B LR AL 45 4.89+0.41* 16.61+1.92* 2.24+0.14*
DU A1) 10 5.57+0.42* 14.04+1.86* 2.24+0.13*

— LB RS Rk
—>-shows expression of collagen fibrils in hepatic header area
E1 HBHEKRIFHRPRFEFHERRE
Fig. 1 Expression of collagen fibrils in liver tissue in rats of each group

0 s e Yo
DU A B R0 L

— -l ik

—-shows expression of interstitial collagen

B2 FHRROMELELIFRLTLE Masson FEME
Fig. 2 Masson stainning of myocardial collagen fibrils in rats of each group
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B3 KAKXFROAELES MMP-9 F1 TIMP-1 EHBIFRIE

Fig. 3 Protein expression of myocardial MMP-9 and TIMP-1 in rats of each group

#x3 BEROAMIFELXRONELH MMP-9. TIMP-1 ERRIZMEM (x+s,n=10)

Table 3 Effects of SBP on protein expression of myocardial MMP-9 and TIMP-1 in rats with hepatic cirrhosis (x +s,n=10)

Al FIE / (mgkg ) MMP-9 TIMP-1 MMP-9/TIMP-1
Pagis — 0.04+0.01 0.05+0.01 0.81+0.01
B - 0.26+0.02" 0.54+0.03" 0.46+0.02"
B ROHR 45 0.14+0.03* 0.26+0.03* 0.56+0.04*
TR F) 10 0.15+0.03* 0.27+0.03* 0.57+0.04*

x4 BEROAMFEURROCNBRADZHRER. | BF0 11 BRFEEMFME (x+s5,n=10)
Table 4 Effects of SBP on contents of myocardial hydroxyproline, type I and type 111 collagen

in rats with hepatic cirrhosis (x +s ,n=10)

A FE / (mgkg ) RIHEME / (ngg ") I BBRJE / (pgmL™) I R )&/ (pgrmL ™)
X - 326.21+19.51 247.82+13.52 154.31+16.83
Y — 589.82+21.83" 718.52+21.43" 639.76+21.37"
B AR 45 471.09+15.42* 462.61+20.41* 469.834+20.93*
U 10 452.68+17.424 483.71£18.65* 487.72£19.04*
4 g HNEETCECMDAT) 2 I B A#AE H] - TIMP figty MMP
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