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WE: B BT IT 441k /N 5 Ras [ Y5 3 K -Rho#H 5 02 fie 5 #h 25 (3% (Ras
homologous gene-Rho-associated coiled-coil containing kinases, Rho-ROCK) 1554 5 if
FEIVER, AT AT P A A B P AL . R F40 KMV R BEHL 7 s 4

BRI . TR ZWmRBA, M410°, FAA . TIPS BmRBA /N R A T
40% CCLAEAEMR AW GRE2 W) , TAMG THERAEIIK, BEES, 2004,

B R . BTN S, TTIAUTIER, FHLX, £K30 ml/100 g; FHZE
BEBAH LI ZMHMRBIEER , & H1K, &RHE0.25 mg/100 g; HR2H% T4
AT KHER, FFE4M . RIRG 2 E X/ IR EREUM FF 4058, R FHHE 4%t 0L %2 i 40
U5 PR IF 3 AT Ishak 743, K FyIUR % 45 B 3RSk vH B3 i I £F 4k i 4w, B
B . EREE A a7V ARG R, SR 92t 56 % & & 58 & B
SN (real-time quantitative polymerase chain reaction, qRT-PCR) fiillRhoAFIROCK2
mRNAPJFIX R IE &, K H Western blotfa lIRhoAFIROCK 25 [ X £k & . 455 o
F4. BRI TR SRR BAL /N Rishak ¥/ 7354 (0.40 £ 0.05) 3. (4.80 +
0.84) 45, (3.20+0.45) 4301 (2.80+0.83) 4, EZRHFGHFE N (F=34.807, P<
0.001) , HrpHHEERTHEAA, MTImAMPZHmEBA (1=28.690, P < 0.001;

t=5.674, P < 0.001; t=4.768, P=0.001) , #HMHEETAITHHEATSHEEB
H (+=3.016, P=0.017; t=3.922, P=0.004) , YA S8 EBHZER TSt
FEN (1=0.809, P=0464) . FSHHANRIFALENTERS B EMRTREIA. 1T
WP S EBA [EVIFEE: (2614 £ 2.69) pg/L vs (53.69 £ 5.87) pg/Lvs (37.21 +
3.04) pug/Lvs (32.88 £3.60) pg/L, EHIEHEE: (120.37 £ 15.57) pg/Lvs (21448 +
21.39) pg/Lvs (162.54+19.22) pg/Lvs (161.66 +14.23) pg/L, IMAEIIKE: (4.04+
1.01) pg/Lvs (11.70 £3.09) pg/Lvs (8.12+1.87) pg/Lvs (7.80+1.72) pg/L, VAR
Ji: (12.96+2.82) pg/Lvs (31.34+4.44) pg/Lvs (23.72 £3.69) pg/Lvs (22.85
3.00) pg/L; PHJ<< 0.05], BEAULH/NRATLF4Eqb T bntd B2 & T AR F T S0 B
H (P¥<0.05) , MIHHRNPIZSMEBAZERTLSITFE L (PH> 0.05) . FHHA
RhoAMIROCK2 mRNAAHN FIA I BZ IR THAH . TIHHANSIZHEEBA (RhoA
mRNA: 1.05+0.18 vs 2.61 £0.37 vs 1.62 £ 0.21 vs 1.50 £ 0.14, ROCK2 mRNA: 1.04 +
0.17 vs 2.32 £ 0.29 vs 1.46 + 0.08 vs 1.45 £ 0.09; PJ<< 0.05) , FEAIZIRhoAFIROCK2
mRNAFN R IE B W E & T AMPZHEEBA (P¥< 0.05) , 1A 200
FRB = R LG X (PEI> 0.05) o 25 [AZHRhoAFIROCK2 % A M X} Fik B 15 &
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Effects of Zhuli on mice with liver fibrosis based on the Rho-ROCK signal transduction
pathway

Wang Jiuheng', Xu Chengjun', Wang Xiaohong', Zhang Xiaobing', Liu Qingsong',
Wang Yunzhong', ZHENG Yang’, Zhao Tiejian™’, Duan Xuelin® (I.Department of
Gastroenterology, Kuancheng Manchu Autonomous County Hospital, Chengde 067600, Hebei
Province, China, 2.Faculty of Chinese Medicine Science, Guangxi University of Chinese
Medicine, Nanning 530222, China; 3.Department of Physiology, College of Basic Medicine,
Guangxi University of Chinese Medicine, Nanning 530222, China; 4.Zhuang Medical
College, Guangxi University of Chinese Medicine, Nanning 530222, China)

Abstract: Objective To investigate the effects of Zhuli on the Ras homologous gene-Rho-
associated coiled-coil containing kinases (Rho-ROCK) signaling transduction pathway
in mice with liver fibrosis and to analyze the molecular mechanism of Zhuli against liver
fibrosis. Methods A total of forty KM mice were divided into blank group, model group,
Zhuli group and salvianolic acid B group, 10 mice in each group. Mice in model group,
Zhuli group and salvianolic acid B group were given 40% CCl, peanut oil mixture (2 pl/g)
and mice in blank group were given equal amounts of saline by intraperitoneal injection
for 8 weeks. After the successful model construction, mice in Zhuli group were gavaged
with Zhuli once a day (30 ml/100 g), mice in salvianolic acid B group were gavaged with
salvianolic acid B once a day (0.25 mg/100 g) and mice in the other two groups were
gavaged with equal amounts of saline for 4 weeks. After the last administration, blood was
taken from the eyeballs and the mice were sacrificed. Liver histopathology was visualized
by HE staining and Ishak score was calculated. Liver fibrosis indexes were detected by a
fully automated double probe counter, including hyaluronic acid, laminin, procollagen III
and IV collagen. Real-time quantitative polymerase chain reaction (QRT-PCR) was used to
detect the mRNA relative expression of RhoA and ROCK?2. Western blot was used to detect
the protein relative expression of RhoA and ROCK2. Results The Ishak score of mice in
blank group, model group, Zhuli group and salvianolic acid B group were (0.40 & 0.05) points, (4.80 +
0.84) points, (3.20 + 0.45) points and (2.80 + 0.83) points, respectively, the difference was
statistically significant (F = 34.807, P << 0.001), the Ishak score of mice in blank group
was significantly lower than that in model group, Zhuli group and salvianolic acid B group
(t=18.690, P < 0.001; t =5.674, P < 0.001; t = 4.768, P = 0.001), the Ishak score of mice
in model group was significantly higher than that in Zhuli group and salvianolic acid B group
(t=3.016, P=0.017; t=3.922, P = 0.004), and there was no significant difference of Ishak
score between mice in Zhuli group and salvianolic acid B group (¢ = 0.809, P = 0.464).
Liver fibrosis indexes of mice in blank group were significantly lower than those in model
group, Zhuli group and salvianolic acid B group [hyaluronic acid: (26.14 + 2.69) pg/L vs
(53.69 + 5.87) pg/L vs (37.21 + 3.04) pg/L vs (32.88 + 3.60) pg/L, laminin: (120.37 £ 15.57) ug/L vs
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(214.48 £ 21.39) pg/L vs (162.54 + 19.22) pg/L vs (161.66 £ 14.23) pg/L, procollagen III: (4.04 £+
1.01) pg/L vs (11.70 + 3.09) pg/L vs (8.12 £ 1.87) pg/L vs (7.80 + 1.72) pg/L, IV collagen:
(12.96 + 2.82) pug/L vs (31.34 £ 4.44) pg/L vs (23.72 £ 3.69) pg/L vs (22.85 + 3.00) pg/L; all
P < 0.05), liver fibrosis indexes of mice in model group were significantly higher than
those in Zhuli group and salvianolic acid B group (all P << 0.05), and there were no
significant differences of liver fibrosis indexes between mice in Zhuli group and salvianolic
acid B group (all P > 0.05). The RhoA and ROCK2 mRNA relative expression levels of
mice in blank group were significantly lower than those in model group, Zhuli group and
salvianolic acid B group (RhoA mRNA: 1.05 +0.18 vs 2.61 £ 0.37 vs 1.62 £ 0.21 vs 1.50 &
0.14, ROCK2 mRNA: 1.04 £ 0.17 vs 2.32 £ 0.29 vs 1.46 £ 0.08 vs 1.45 £ 0.09; all P <
0.05), the RhoA and ROCK2 mRNA relative expression levels of mice in model group were
significantly higher than those in Zhuli group and salvianolic acid B group (all P << 0.05),
and there were no significant differences of RhoA and ROCK2 mRNA relative expression
levels between mice in Zhuli group and salvianolic acid B group (all 7 > 0.05). The RhoA
and ROCK2 protein relative expression levels of mice in blank group were significantly
lower than those in model group, Zhuli group and salvianolic acid B group (RhoA protein: 0.14 +0.03
vs 0.43 £ 0.05 vs 0.26 + 0.02 vs 0.30 £ 0.15; ROCK2 protein: 0.28 + 0.03 vs 0.76 + 0.09 vs
0.38 £ 0.04 vs 0.49 £ 0.03; all P < 0.05), the RhoA and ROCK2 protein relative expression
levels of mice in model group were significantly higher than those in Zhuli group and
salvianolic acid B group (all P << 0.05), and there were no significant differences of RhoA
and ROCK?2 protein relative expression levels between mice in Zhuli group and salvianolic
acid B group (all P > 0.05). Conclusions Zhuli can inhibit the activity of Rho-ROCK
signaling pathway, which may be its anti-liver fibrosis mechanism.

Key words: Liver fibrosis; Zhuli; RhoA; ROCK2
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1.1 E8sh4h  AHE TR IS0 EN N2 A 5 15 )
EW/NR (Kunming mice, KM/MER) , 35405, 4&
JRE12~16 g, M HWIFE W FIAAT, SRIE
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1.3 £2ME LEELHL (Eppendorf, 5702R)
RT-PCR{Y (ABI, QuantStudio 6) . 44 %% f%s
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NAM: A, B ATIEMPSEERBA.,
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TERAEMMKES, FE4H.

1.42 FFHSURBER B K IRG 24 Ja K HUSUME Bt Ao
LA FE N R, BN ORFRE, P AR B R K vk SR B
PAJHR AT DL P A5 7 B AT A2, 4% % 58 s [
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PCR) , PCR¥" IR MAKZ N20 pl, ZFAFEEN:

95 C 10 min; 95 C 10s, 60 C 60s, 40ME¥F.

K2 YA H R AR X Rk B . RhoA.,

ROCK2 };GAPDHA| ) W3 1.

1.4.5 RhoAFIROCK2 £ [ &M K F Western blot
K MIRhoAFTIROCK2EE H . $EHUIFH L S E A A it
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AP ZIHIRBAH 2 F gt 2= X (¢1=0.809,

P=0.464) .

2.3 I feqbdsir AN 4Ebiats GEH

# 1 RhoA. ROCK2 & GAPDH gqRT-PCR 3|#1E7

2 AR Va1l B9k E (bp)

RhoA L3514 5'- GTTGGTGATGGAGCTTGTGG-3' 159
TFi#514: 5-CTGTCCAGCTGTGTCCCATA-3'

ROCK2 J:ﬂ% 7149: 5'- GGATGGTTGTCATTGCCTGT-3 120
T#3514: 5-TGTCTGGGTAACAGGTCGGA-3'

GAPDH Ei#314: 5'- ATGGGTGTGAACCACGAGA-3 229

Tl

5'- CAGGGATGATGTTCTGGGCA-3'
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| &4 NFBFLEL HE 326
VEe AN AUL, RRVIRSEREISERE, BOUIAL, RS, A, PR CRITIAL D
FHEWT B AL PRI B A BT

*2 THE. RBA. MHEMFSHEL B B/ DRITAHEMER (c£s pg/l)

28 3 E R EAbiEEG A A7 R VA IR
TH 26.14+2.69 120.37 + 15.57 4.04+1.01 12.96 +2.82
A A 53.69 + 5.87° 214.48 +21.39° 11.70 + 3.09° 31.34 + 4.44°
A 37.21 £3.04° 162.54 £ 19.22* 8.12+1.87" 23.72 +3.69°
T+ A B BB 32.88 +3.60" 161.66 + 14.23" 7.80 +1.72" 22.85+3.00°
Fi& 54.102 23.365 48.345 22.576
Pi& < 0.001 < 0.001 < 0.001 < 0.001
4 8.223 6.388 5.753 6.410
P < 0.001 < 0.001 < 0.001 < 0.001
A8 3.333 2.840 2.531 3.847
PAE 0.010 0.022 0.035 0.005
X3 7.340 2.740 2.558 3.481
PyA < 0.001 0.025 0.034 0.008
tfh 4.892 3.550 3221 2.929
PAA 0.001 0.008 0.012 0.019
tfE 6.209 3.648 3.195 2.928
PA < 0.001 0.007 0.013 0.019
tfh 1.148 0.013 0.818 0.246
Pya 0.315 0.990 0.459 0.818

FE: CER PO BRAMEL P < 0.05; " HERILIAELL P < 0.05; 4. P A AUSEAAMLIL: . P, A AU STIMAME: 6. Py
NEANSH SR B AMLL, o POVERASRAMLL; . PoONBIRALS M Z0E B AN . PoOATTIRA ST BB B AIAHLL.
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2.4 RhoAMROCK2 mRNAAIF k& & ZHAH
RhoAFIROCK?2 mRNAIX ik & 15 5 % TR
M. PTIAMSSEEBA (P¥< 0.05) , i
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ZMRBA Z R LGt E L (P¥)> 0.05) , UL
#3,

2.5 Western Blot#2 M| RhoA##ROCK2 & X FHAH
RhoAFIROCK2 % [ AH X Rk &1 B F AL T B8
H. TS E B4 (P¥< 0.05) , i

CipE . 4

ZHRhoAFIROCK2 85 H AR X Rk = B3 & TAT 0
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B =R LG HE L (PY> 0.05) , WE2.
=4,

2 FHAE., BRI, TiRAMASEER B 48/ RhoA
1 ROCK?2 Western blot [&]
e VNS AXERA; 2 MR 3 NI 4 NS
2 B 41

%3 BEMA. BEE. RENSEE B AR RA  F4 SEE. BEE. MHERTSEE B 4/ RhoA
#1 ROCK2 mRNA X FRIEE (x£5) 1 ROCK2 ZEAMEXFTIEZE (x£5)
407 RhoA ROCK?2 417 RhoA ROCK2
Tau 1.05£0.18 1.04+0.17 = a 0.14 £0.03 0.28 +0.03
AR 4 261037 232029 AR 0.43 +0.05° 0.76 + 0.09°
#r 28 1.62+0.21° 1.46 +0.08" A4 0.26 = 0.02® 0.38 +£0.04°
F+ A BB B4 1.50 +£0.14° 1.45+0.09" JH A B BB 0.30+0.15® 0.49 +0.03*
Fii 22.705 26.726 Fit 42.857 46.273
Pl < 0.001 < 0.001 PlE < 0.001 < 0.001
HiE 7.910 8.063 8 5.599 9.054
PAE < 0.001 < 0.001 PAh 0.001 < 0.001
L1 2.860 2.545 A8 2.539 3.634
Pk 0.021 0.034 Pyt 0.048 0.006
H1L 2.391 2.609 X1 3.563 3.698
PH 0.045 0.031 ) X1 0.007 0.006
148 5.051 5.454 148 3.308 7.269
PAE 0.001 0.001 PAE 0.011 < 0.001
t18 5.669 5.450 148 2.531 5.356
Pk < 0.001 0.001 Pl 0.048 0.001
118 0.479 0.047 18 2.508 1.913
Pk 0.645 0.964 Pt 0.338 0.092

F: CE5EANMBEAMLE P <005 "HEAAMLLLPL <
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