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Effect of modified formula Compound Biejia Ruangan Pills on hepatic fibrosis in
rats induced by CCly and its mechanism

DENG Li" 2, SHEN Bao-de?, LIU Yuan? LIU Xiao?, LIAN Wang-quan?, LI Yin-chao!, YUAN Hai-long?
1. Zhengzhou University, Zhengzhou 450001, China
2. Air Force General Hospital, Beijing 100036, China

Abstract: Objective To explore the possible effects and mechanism of modified Compound Biejia Ruangan Pills (MF-CBRP) on
liver fibrosis induced by CClys in rats. Methods SD rats were randomly divided into control group, model group, positive control
(colchicine, 0.1 mg/kg) group, CBRP group (0.594 7 g/kg), MF-CBRP high- and low-dose (1.061 0 and 0.530 5 g/kg) groups. The rat
model with liver fibrosis was established by sc injection CCls solution (dissolved in soybean oil), twice a week for six weeks except
control group. The rats in the treatment groups were administered six weeks after the model establishment. At the end of the
administration, the contents of serum biochemical, hydroxyproline (Hyp), lipid peroxidation, fibrosis factor, platelet-derived factor-a
(PDGF-a), and connective tissue growth factor (CTGF) were measured and the pathological changes of liver tissue were examined by
HE and Masson. The level of 0-SMA and the expression of transforming growth factor-f1 (TGF-B1), matrix metalloproteinase-2
(MMP-2) and tissue inhibitor of metalloproteinase-1 (TIMP-1) were detected by immunohistochemistry and RT-PCR. Results The
results showed that MF-CBRP improved the liver function significantly through reducing the level of ALT, AST, T-Bil, ALP, Hyp, HA,
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LN, PC-III, IV-C, and MDA (P < 0.05, 0.01), and increasing the content of S/L, TP, ALB, SOD, and GSH (P < 0.05, 0.01). MF-
CBRP also reduced the expression of PDGF-a, CTGF, a-SMA, MMP-2, and TIMP-1 mRNA (P < 0.01) and improved the pathological
changes of liver histopathology. Compared with CBRP, MF-CBRP anti-hepatic fibrosis effect was slightly weakened. Conclusion

The results suggested that MF-CBRP may against hepatic fibrosis by reducing oxidative stress, inhibiting collagen fibrillation,

reversing hepatic stellate cell activation, and inhibiting the expression of hepatic growth factor. However its anti-fibrosis activity and

mechanism was weaker than the original CBRP in a certain extent.

Key words: modified Compound Biejia Ruangan Pills; Human Placenta; liver fibrosis; TGF-$1; MMP-2; TIMP-1
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JFF 98 BT 4T 44k DA R AT RE AL (O & 5 R 25810750, 11
RN 2031, 2 45 (Human Placenta, HP) N
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Table 1 Primer sequences

I SIS (5—37) K
/INbp
GAPDH IE[i] TTCCTACCCCCAATGTATCCG 281
&\l CATGAGGTCCACCACCCTGTT
TGF-B1 1E[ GGCGGTGCTCGCTTTGTA 201
S TCCCGAATGTCTGACGTATTGA
TIMP-1 1E[i] TAAAGCCTGTAGCTGTGCCC 122

I CATAACGCTGGTATAAGGTGGTC
MMP-2 iE[i] AAGGACACCCTCAAGAAGATGC 222
] AAAGGCATCATCCACTGTCTCA

et W 22 T 2H 20 FE AR A, . Masson S 0 0 82 158 Ji £
PRI OL. WA N REIKIT BENLIE R 5 LT
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3% HoO, Kid WIR I S A B it AT R IE &,
5%4- g B E A WS, II—3 a-SMA(1 : 1000)
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R SEUEE, DAMIIREAZ A H AR B R A
o-SMA FHMEAI ARk . 76 BB R ARk B B HL
WP 5 MEF (X200), 3DHISTECH HIE &
3BT BH 1A 240 P DX 3 ) TR RSP 24
2.8 BEGITHE
KA SPSS 19.0 #AHitATgiit o #r, M
X +s#mw~, KH One way ANOVA #4750 #HT .
3 H#R
3.1 MF-CBRP X A4 4 KR MJE AT IhsEIE#R

xR b, B KR IMiE S+ ALT. AST.
T-Bil 1 ALP /KP4 2.2 7t 5 (P<<0.01), AST/ALT.
ALB /KPR F A (P<0.05, £ 2). SR
, MF-CBRP &7 &4 KRG+ ALT. AST.
T-Bil # ALP 7K°F3) 2 FE K (P<<0.01), AST/ALT.
TP A ALB /KF¥ % M (P<0.05. 0.01);
MF-CBRP &7l &4 K RULjE - ALT. AST fil ALP
K B E AL (P<0.01), AST/ALT /KFT+&
(P<0.05). 5 CBRP #Ht#, MF-CBRP fi&ifl&=4 K
RUMIE H T-Bil B MK (P<0.05), HAMKFaIrAE
EAHAE T CBRP 4H. 455K H], MF-CBRP A] LK
B CCL MR R4 if, o e mafRi.
3.2 MF-CBRP XA 4E L KRR & s T | L1
FREYRZ0M

XA b, B KR i+ SOD. GSH
KR EEIL (P<0.01), MDA /KFZET e
(P<0.01, . S5HRHLLE, MF-CBRP K
B ARIMES SOD. GSH /K FHEE T (P<
0.05), MDA /K53 FFK (P<0.01); MF-CBRP
AR KR ME T MDA KT & ZEK (P<
0.01). 5 CBRP #4lLL#:, MF-CBRP %5l & 41 K i
I3 o SOD MDA K GSH /K VA8 A 1570 ik 2 2 =
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#* 2 MF-CBRP SRR MBS LIRFRRIEN (X £5,n=8)
Table 2 Effects of MF-CBRP on liver function indexes in serum of rats with hepatic fibrosis (X £s, n =8)

Ml FEAgkg!) ALT/(UL™Y AST/(U-.L")  AST/ALT ALB/gL') TP(gL™') T-Bil/(umol-L™") ALP/U-L™)
Xt R — 4740+ 522 10080+ 1171 223+047 27.16+242 57.14+3.59  0.74£024  133.40% 48.04
Bt — 571.17£145.00° 578.50+134.23" 1.31+0.76° 24361137 54.18+3.85  1.85+0.78" 211.67+115.44™
CBRP 0.5947 3720+ 12.32% 89.10% 24.32% 2.64+1.05% 27.49+1.68" 57.60+4.63  1.04+0.83 10570+ 26.06*
MF-CBRP 05305  36.60% 11.58" 82.60+ 11.93* 248+0.87% 27.62+2.09" 5832+3.26" 0.75£0.36"% 102.90% 35.75%

10610  4534% 10.69% 9521+ 21.74* 2294095 26.58+1.78 57.18+4.32  125£035"  99.82+ 37.43%
FOKAB 0.1000  43.10+ 15.47% 8240+ 21.17* 2.03+£0.60 26.84+2.14 56.18+2.70  0.82+0.31" 114.60+ 43.77*

Sxgatbss: "P<0.05

*P<0.01; HHMAHE: *P<0.05 *P<0.01; 5 CBRP 4H#: P<0.05, F[E

"P<0.05 P <0.01 vs control group; *P < 0.05 *P <0.01 vs model group; P < 0.05 vs CBRP group, same as below
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Fig. 1 Effects of MF-CBRP on SOD, MDA, and GSH levels in serum of rats with hepatic fibrosis (X £s, n = 8)
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3.4 MF-CBRP X BT &F4E (L KRR ATBE4R LR PR LT 4
1L 4mABE Tk RIS

Xt b, MK RAT 414 CTGF Al
PDGF-a /KPR (P<0.01, & 3), CBRP
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Fig. 2 Effects of MF-CBRP on Hyp, HA, LN, PC-III, and IV-C levels in liver tissue of rats with hepatic fibrosis (X xs, n = 8)
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Fig. 3 Effects of MF-CBRP on CTGF and PDGF-a levels in liver tissue of rats with hepatic fibrosis (X £s, n=8)
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YRR E D> (P<<0.01), ZF4EH A JE HIEH, 1Y
AN 43 56 A TERE Y AR/, O AL 4 A B R ek
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Fig. 4 Effects of MF-CBRP on TGF-$1, TIMP-1, and MMP-2 mRNA expression of liver fibrosis induced by CCls in rats
(X £s,n=28)
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A-liver histopathological photograms of rats in each group by HE staining (x 200) B-liver histopathological photograms of rats in each group by
Masson staining (x 200) C-expression of a-SMA in liver tissue of rats in each group by immunohistochemistry staining (x 200) D-percentage of liver
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5 MF-CBRP RFAHUKRAFHERFIEFMER o-SMA RIZHWFM (X £5,n=38)
Fig. 5 Effects of MF-CBRP on the liver tissue pathological changes and a-SMA expression of liver fibrosis induced by CCls in
rats (X s, n=238)
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¥, 5 CBRP 41t#:, MF-CBRP & 7&K BT
AR A RES . $E78 MF-CBRP A] )11 it Ji7
SR A, KRR A 4R
3.7 MF-CBRP 3t ff 4% € KR BT BE 2B 42 =
0-SMA FIEHIF M

G AL Gt g5 ) (] 5-Cy BE) Bor, SR
KEAFIEHL T a-SMA Rkt , AU M-I
NN A B R R SXTIRA b, BRI K
SR AT HEAFRE NI, a-SMA PHIEFRIATHIFY
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