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Abstract

AIM: To observe the effects of salidroside on
the expression of ROCK in liver tissue of CCl,-
induced liver fibrosis in rats, and to explore its
probable mechanism.

METHODS: Ninety healthy SD rats were ran-
domly divided into 3 groups: control group (n =
10), salidroside group (n = 40) and liver fibrosis
group (n = 40). Experimental liver fibrosis was
induced by (with the concentration of 300 mL/L
soluted in liquid paraffin) subcutaneous injec-
tion of CCl, (at the dosage of 3 mL/kg, twice per
wk, 8 wks). The salidroside was injected into
the peritoneal cavity at the dosage of 5 mg/kg,
twice per week for 8 weeks. Liver tissues from
each group were stained with Masson and HE
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staining to observe the collagen deposition. Ex-
pressions of ROCK I and ROCKTI in the liver
tissue were detected with in situ hybridization
(ISH) and immunohistochemistry (IH) respec-
tively. All the figures were scanned with elec-
tronic computer, and the data were analyzed
with Image-Plus software.

RESULTS: A significant collagen deposition and
rearrangement of the parenchyma were noted
in liver tissue of CCl,-treated rats. There were
lots of pseudolobule in liver tissue. The semi-
quantitative histological scores and average area
of collagen were significantly increased when
compared with control rats (2.1 £ 0.3 vs 3.6 £ 0.8,
74.82 £ 21.51 pm’* vs 290.86 + 89.37 um’, both P <
0.05). Compared with control group, the expres-
sions of ROCK [, ROCKII and ROCK [ mRNA,
ROCKIImRNA were decreased significantly in
salidroside group (0.203 + 0.068 vs 0.357 + 0.182,
0.237 + 0.056 vs 0.394 + 0.238; 0.197 £ 0.019 vs 0.394
+0.238, 0.185 + 0.031 vs 0.279 £ 0.112, P < 0.05 or
0.01).

CONCLUSION: The expressions of ROCK [ and
ROCKII in liver tissues are inhibited significant-
ly with salidroside treatment. Salidroside could
interfere with the signal transduction of Rho-
ROCK pathway and then inhibit liver fibrosis in
rats.

Key Words: Salidroside; Liver fibrosis; Rho associ-
ated coiled coil forming protein kinase; Liver; Rat;
In situ hybridization

Wu XL, Zeng WZ, Jiang MD, Qin JP, Xu H, Wang Z.
Effects of salidroside on expression of ROCK in rats with
liver fibrosis. Shijie Huaren Xiaohua Zazhi 2009; 17(8):
765-769

RS

BH): AFR 4w R AT 40 K ST A4
ROCKA A &L ¢y%va, T MEL-FFATLF Y4k
WAL

Fik: A RAERSDR R, ALy AH34: af
B2(n = 10), Lx XK TRAG0 = 40)F=4F
UM R (0 = 40). K AT LKA

¥4 %4
% R BARA
. H B d A
ok PR m
B AV R REE
AR, KEW
WA I R A4
FREH R
FHCCLiE 54
4 BT F e A4k
.

W@ 7% LA
e, $it, T
LEHKRES =
ERELNA B
SAE, BRI,
REAKFHE
% = B b R
#



766 ISSN 1009-3079 CN 14-1260/R HRENBIEYE 200943318H $175  E8H
l}fﬁ Ma&{ CCl % Fix 4300 mL/L, 3 mL/kg, 42 1 HMRRS%
Rho-ROCKAE % | . T or o s
RICROCKET o, A8 Wl LEFAKFHARMBAE 11 #4405 SDARUTIRIS0+10 g, 1111

gk, ZBR L
REBEFW LY
mEA %, T3
AE 5 BT A
HEHTEMNEE
¢l

W £ B

B 7% & 3., ROCK
S M B A
Y-27632 7 A 2 [
b 52 Bh M AT AF 4
&, ATzl 5
i@ B AR Ky WM
A0 T i R PR
T R,

Sk, M ES mg/kg, B R2K. IR R TR
KILE AMassonf R 4 & VA RHE# & YLK,
ROCK I . ROCK Il & & AKF 5 # R A R AL
2% & (in situ hybridization, ISH) #= %.J& 284k
(immunohistochemistry, IH)7 A&, 5 3 &
1§29 F 3+ Fhuda s, 2B KRR £ L BG4
BAF G AT

ZER: A LRI IRET MR, FE
R, BB R, IR 4 4 DUAR I 3G de,
FEREMEFL X RXKTFRAK I
P RIRAR B Y, AR F RS TR R
‘AREAK(2.1£0.3 vs 3.6+£0.8, 74.82+21.51
pm’ vs 290.86+89.37 um’, 3P<0.05). 5AEA
s, R AR TS HUROCKT, 1
F G kA KFHA R T H(0.203+0.068 vs
0.35740.182, 0.23740.056 vs 0.39440.238,
¥P<0.05), ROCK I, T mRNA& ik K-F9 2
TF(0.19740.019 vs 0.394+0.238, 0.185+
0.031 vs 0.279+0.112, 3P<0.01).

58 o7 X R T A8 i3 98 Rho-ROCKAE 5
A F3A %, WY IER R A 4 vl A 5 AR,
A T FACC i 509 K AT L 44k,

KA LR R AL %ML, Rhoti & dhiRie
JUE BB TR KR IR 3 IA

KU, BHH, BHE, FRY, RIF, T IRRENHL
U KEATASROCKRKBIFAN. RIS 2009;

17(8): 765-769
http://www.wjgnet.com/1009-3079/17/765.asp

03I

JHF 8 S A0 A2 22 Tl P I O 3 3 e 2 A 1)
DA 2, IR AR AN W] 3 1y P 2 A ) e]
Reldi i, DAk, BB v6 AT e B A il o T
B ARE X, F-HR D) AT R T FUTF 41 44k

SORAAAPUEAL . W B BT R R A
L Y SR SR 2 M DRk, KR I SE R R
WIZL 5 R B AT RAF T CCL B 5 3P H-£F
YEAOAE . ARSI RIFFUAT 5K ¥ 32 B LA
I3-4LERIA CCL 5 S AT 4R U421
Rho#f 545 BRI TP i 8 I 3 (rho associated
coiled coil forming protein kinase, ROCK)JE K| 3%
&5 IR DU RE T, 537K F 2 — B 2R
LU R AT TSR 1 K BUH£T AL R AL

VG = o} K22 S0 B ) oty Ak 22 4EC C LR R Ik
HHTRAFIWIFTIT), 05 Rm(AE99%, B
Al e s 254 R A A, #6452003011016), ROCK
[+ T mRNAFE R A8l & il g
PR A A, IFEHIRRROCK [+ ROCK T
Z v PUK(EESanta Cruz/EY) TREA ), %
REAAAR T B ERDUE L AE A TRE A 7).
1.2 77 3 {d)H & SDA R0 M BHHL /434 15
TR (CAL)10 4, st Rk T4l (T41)40 4,
PRI (ME)40 1, S4B @2 I R 200, H
300 mL/L CCL A M5 HIA M, /&3 mL/kg, &FJ52
Wse, 38 wkiff T K RIHLF4E4L. TH4KRAE
ISR 251100 g/LA0 5 R aCK # /K ip,
5 mg/kg, B F2RIL8 wk, FRI ZH A i AR R B4
g5 SR EhKip, b AT A5 A s oF A= 2
hoKipsb . - H B Y)E B G — IS J48 hit
HE, WU A 23 DL I PRV T [ o A,
%2 R R VAT I B HIES wm4 )
HEHATHE A FiMassoni J5 4 (44 4 2 5 1 2%
K Ho % 241 234k 22 (immunohistochemistry, TH)
JHERMROCK T I 8 FARIE K, JR 438
1%(@in situ hybridization, ISH)FMROCK I+ 11
mRNARIEIKF, Kl A2 B8 2 2% 3 50 1 1 45k
fT. ROCK I mRNA#EFF41(5'—3"): Digoxin-
GGT AAG TAT CTA CGA TTG CTA TAA TAT
GTA AAT CCT(1185-1220 bp, GC% = 30.56);
ROCK II mRNA#R%EHJF41(5'—3"): Digoxin-CAA
TAA CTT TTA CAA CAT CAT AGT CTT CCG
CTT(263-295 bp, GC% = 30.30), ¥J LI FhxR
WCIRER, BRI A VIR #E 1Y, DABR(A, 1%
i N gL R RS, ROCK T 1T
FIEAFIITISH, THAS I 45 F 3444 F H ANikon
TE2000-H {5 & {215 R A E &, 5% EImage-Plus
BV UG BT AT 1A T s R AR AN 43 HT.
St RIRIA, TH, ISHEIAS Fi
Plmean=+SD# R, 41[A] LR FHSPSS10.048 11
BAFEAT R

2 B8

2.1 ML 2R 5 AL, B R AR ITHE41ZUHE i
7R, CCly scffi R B IE 25 R A IR B &, 40 B T
AR . IRFE, (A1) 58 1 41 B, S 41 4 4
FHE, QPR =ik3.610.8, A KT
TOUE 6 7 A H R s B T R T, AR ARy

www.wjgnet.com



KGR, 5. IRKEILTECARERROCKRIEBIRAN 767
DA RS RITAONGR AN
B E} ',ﬂ-&?ﬂ" 2} g ! KT I A
® e AL SR R W, o et % 51
LY B A o L Q " v afpﬂ_n,p& * 8 #L 45— %, LA
DY, iy Wi ®_ 3 -4 .'ﬂ " = "\_ ..ﬂ"; ZRETE AL
L S "; A S ARG Y fl‘ji:" SRS U muzrmas

vy ilt L - d T-‘ -'.,’ i’. —\l‘ 5 71 P
iy TR TN e ARty WA T4 BT HAF 4 24
R R o R P R @ T RN
T N R G e %y B o0s & 8 Rho-ROCKA
vig *quﬂ.' é_:#i%gl‘hﬁ"& e R "5‘-1".. WX — AL
e T o ST e - WMERLZR, Afm
o 's.’}*lﬁu.. :. - . e W e e T ERANRELF
R ) F) F BT

B 1 FFAEROCK Il BEZRIA(H x 200). A: AETIZH; B: 21 5 i T4

'”"a }ﬁﬁ. ‘E’;’U‘ﬂ" I,IQ-,.H "H""i“ .ﬂl ey
N F o € é‘t%i@ﬁfm.

a f"" |W

ﬁ.ﬂ‘

g A

B 2 FFAEROCK | mRNAZRIX(SH x 200). A: B2 ; B: 41 5= K a T 4.

® 1 FARAKFRORRRER

2.1£0.3. IREGAALE R BIoR, IEH AT
Hh o I TR ks 2 iR (AT 4, kb S ik
Mg UG, FFR Bon iGaa, B
XL, TR IR IR 456.12+21.45 pm’;
CCl, s R RUIF I SR U AR i 10 2 38, e il
TR IR T 2T 2 ) RO, B Dt TR T 4229086
+89.37 um®, HIEHW KR LK ZE R 2%
(P<0.01); £ 5 RFT P A S IR s T AR ok
/b 74.82421.51 pm?, (P<0.05 vs Fi4), KW
2L R AT PP YR T e 8 A K BRURF IR IR SR AR
WD, HFAF 44 I B (R 1),

22 FF4ALRROCK | . ROCK Il & & &k s
R 7%, ROCK T« ROCK T8 1E 3 K BT
A 27 [ o 4t P 2 s sk S BH PR 45 L, CCL, s
ERBFIFROCK T« IT 21K B 34 i, [a) 4
JRLFIHT 4 34 ks, THENLEGR T LA R
0.6240.23, MM 215t R TP Va7 A8 R BUH4
ZIROCK [ .+ IIRIBAME FFE40.18+0.03, L
RIZH b 25 57 .3 (P = 0.026, P<0.05, 2, K1).
2.3 A LROCK I . ROCK II mRNA %A Ji Ay
AT KT IZ B, 2 EO0 FAH K BRUHFIEROCK T
ROCKII mRNAKIBKCT, WA 5HT;
CCl, scfl KEUITAFROCK I . ROCKII mRNA
FI5 W W, AMH 5 40.32740.216, 0.279

www.wjgnet.com

papic] {RINSIRSD BERER(um’)
NHRE o° 56.12 +21.45°
i) 3.6+0.8 290.86 + 89.37

TR 2103 74.82 £21.51°

°P<0.05, "P<0.01 vs #&HIZH.

+0.112, 556 0 B RORL 32 B8 A7 T FF S8
T R ) 5 A0 ) PR, FLE (B RIS SRR
i AL RV ROCK T . ROCK
Il mRNARIEKFI S N, THEHLE G 5 bt
HAMH S5 40.197£0.019, 0.185+0.031(P =
0.00012, P<0.01, %2, E2).

3 11e

Rho-ROCK(E 5 il % (1) S8 73 1 f4FRho. GTP
fitf. ROCKAHIVLER R 115 R . RhoJ& T/NGHE
H% %, TRhoA. RhoB. RhoC. RhoE&5 /i,
HGHE AR P AEGTPE & ()R
A 5GDPE A (RIE VIR Z I He e, fullk e
Vil 1) 2K S5 N T R 4 AR 2 380N, ROCK g 42
AR/ IR T, A£Rho-ROCKAH 5 il i
RUFAE SN 2T, T2 Rho T AR TR AL

HEAL B 5 F AL



768 ISSN 1009-3079 CN 14-1260/R HREN B IYE 200937188 $£175 Z58HA
mZREE
L F R4 A TR
AT 4 et e BF R

BRETWITE
W) LI R, Hok
HEFRLFR
) A 4E H I LF
g thin,
H 5 R0 KB
W AE BT Z AT

paxi:) ROCK | ROCK Il ROCK | mRNA ROCK Il mRNA
WiRH 0° 0° o° o°

BRI 0.357+0.182 0.394+0.238 0.327+0.216 0.279+0.112
FH 0.203 + 0.068° 0.237 +0.056° 0.197 +0.019° 0.185 +0.031°

°P<0.05, °P<0.01 vs &R,

F, REZARILRAT S BRI E, JEN
TR T R AL/ B RR AL R N, S 5P
Wz alh . IR AT 4G A RPN, 5 8
rlll s BEKEEA . TR R R R DL K 2
BE LA SR B DA N ORI, RS
PER O CK FHLIKT 1 Y-27632 AE % BH 2 F 1 AT A2k 40
Mg Ak, HAT UK R £F 4E 4k 1 YO, X Rho-
ROCK{F 5l % K& H K5 1 RILIRDLRIRN
AN A B T3 — 205l B JHT 2 2 A0 o 1 93
THUH, WA AR 4B it et 7 —A4
B i

LR HAPUEAAL . FE] A T s T
R, AEPUEVE. PO T T . PUm
JF TR R N AR AIESE, 40 S K RE IR
J- 40 P kD PRI B D i, A A BRI C C L,
A RN W RAR T C ARG = & N = W 3
AR ONIES SAT N R R TFSAE PN
AR I AR 40 MG A . AL, b A
FSCME S . FRATT A AT 55 R O VR0 s 3 S 9K
U £F 4k, BF 4 s R FlfE F FROCK
[ . ROCKII RIZRBL, LRI 50 R
o} I ET 44k K BUR ho-R O C KA 5 38 % 1) T- 14
H, g REPLA SR AEA BHNFHICCLIBE S
K SRUFF A1 23400 365 R I I S AR, K BRI
JEAP B A 691 pmik/b 4138 um’(P<0.01);
ROCK [ H [ 1RIEAH H62 T % 4 18(P<0.05),
ROCK Il # H & IE B0 % B HH0.235 R BN
0.092(P<0.01); [A]I, ROCK I mRNAEIAA {E ]
H12.86% I B# h4.27%(P<0.05), ROCK II mRNA
FIEAMM FH2.86 1T 44.27(P<0.05), KL 5
R FPEVR T AE8 A7 3 Rho-ROCKAE 5
e G OB AN FROCK T« ROCK
11 A HE N 632, W59 Rho-ROCK S il A S 1
JH-ET AEARAT 5 1) 4 Bl P9 A 36 T Ui B K AT 1)
ik, GAE T S AR S L AR
KA HAE I 23 - WA 155 12E— 25 5 1 .
AR B JH 2T 4E A 23 7 AL IR AT I, A

A U d AT TR AL, e R0,

10

11

12

13

14

15

B3

FERUE, BRIEZR, REHER, &P RhoA/ROCKIH#HE
Z 511 Bk TS MM S ML 4E Al 5
Fefk, spAEmIm EAE 2007; 15: 394-397

BT 43 FHF¥%Rho-ROCK#A. HAEEH/44 2007;
28:44

P, BRZEAE. /N\GE FRho/ Rock(s S Tl 5%
5. EIMNES - JLREE S 2004; 31: 261-263
BN, JTEEAE, AR, M B IATT R A
-Rhojffiig. " 2575 2008; 43: 1-4

TR, B, B/VE B AR M E S
B BRI 2008; 31: 98-100

BT, T2, RhoCE L SHERIREIE R, EHIR
FUiEEE -2k 2008; 35: 179-182

Z, EEDR, ZRANGRE, Kb, £, Wk, Rho
s Bk MR RIS E FETT T, B
AR E 2008; 8: 1302-1304

PITPE, SRER, XUZR, K. Rhol#lgAnEe (L AR AT
P TERE R / #1559 FR S LIRS DR B A £
FRRIVER. EBLER 5% 2008; 18: 1388-1394
INRRE, TRUB, ARIKIE, e, ZHE. RholBlEIETL
SR LA AR ULk 0L P R 6 B AR 4 L O 1
AR 2R (27 2008; 46: 498-502
Wettschureck N, Offermanns S. Rho/Rho-
kinase mediated signaling in physiology and
pathophysiology. | Mol Med 2002; 80: 629-638
Kitamura K, Tada S, Nakamoto N, Toda K,
Horikawa H, Kurita S, Tsunematsu S, Kumagai
N, Ishii H, Saito H, Hibi T. Rho/Rho kinase is a
key enzyme system involved in the angiotensin II
signaling pathway of liver fibrosis and steatosis. |
Gastroenterol Hepatol 2007; 22: 2022-2033
Hennenberg M, Trebicka J, Biecker E, Schepke
M, Sauerbruch T, Heller J. Vascular dysfunction
in human and rat cirrhosis: role of receptor-
desensitizing and calcium-sensitizing proteins.
Hepatology 2007; 45: 495-506

Hennenberg M, Biecker E, Trebicka J, Jochem K,
Zhou Q, Schmidt M, Jakobs KH, Sauerbruch T,
Heller J. Defective RhoA /Rho-kinase signaling
contributes to vascular hypocontractility and
vasodilation in cirrhotic rats. Gastroenterology 2006;
130: 838-854

Zhou Q, Hennenberg M, Trebicka J, Jochem
K, Leifeld L, Biecker E, Sauerbruch T, Heller J.
Intrahepatic upregulation of RhoA and Rho-kinase
signalling contributes to increased hepatic vascular
resistance in rats with secondary biliary cirrhosis.
Gut 2006; 55: 1296-1305

Kanno K, Tazuma S, Nishioka T, Hyogo H,
Chayama K. Angiotensin II participates in
hepatic inflammation and fibrosis through MCP-1

www.wjgnet.com



KRR, 5. A SRKREFF TR AZROCKRIANFN 769
expression. Dig Dis Sci 2005; 50: 942-948 LSRR . S REES: 2007; 36: 2576-2578 W @ 75 F
16  Murata T, Arii S, Mori A, Imamura M. Therapeutic 22  EE¥, =250, EWE, M. ZiTH/KiETRho/ AFFR A EH A,
significance of Y-27632, a Rho-kinase inhibitor, on ROCK(Z E-miRINEIIT B R MIAAL . TRy, TP E A
the established liver fibrosis. | Surg Res 2003; 114: FRAERTIRRE 24 2006; 14: 821-823 GG T T \fv
64-71 23, G, EEW AT RER k. FE A ROHSE
17  Murata T, Arii S, Nakamura T, Mori A, Kaido PRI 9 380E FIR ho-RO CK/fZE E @ (e A 4 bk L.
T, Furuyama H, Furumoto K, Nakao T, Isobe N, SUINTRE th VR A chigseig aNRlvE 2005; 22:
Imamura M. Inhibitory effect of Y-27632, a ROCK 1452-1455
inhibitor, on progression of rat liver fibrosis in 54 W\ ZRIE, Mk, SRR, T ARk, IR o
association with inactivation of hepatic stellate cells. T, A Rek 2 kBT Sk gl & Rho-

s ]T Hspatgl 21001; 35}47?{—48131 fammata M. Susimot RockiB 11, T BSR4 2008; 28: 968-971
ada s, 'wamoto H, maxamuta ¥, SUSIMOLO o5 a [\t pyk, i, FF R HLHIBRF ST L.
R, Enjoji M, Nakashima Y, Nawata H. A
selective ROCK inhibitor, Y27632, prevents FUHILRIT AIZTT 2008, 13: 151154
dimethylnitrosamine-induce/d hepatic’ f}i)brosis in 2 ?gfif&i@%;iﬁxiu?g;?;ﬁiéﬁLﬂgtﬁzc
rats. ] Hepatol 2001; 34: 529-536 16%543 NP il RIS
19 Kawada N, Seki S, Kuroki T, Kaneda K. ROCK N - , o
27 YRR, RERES, IR, TAR, M. 4R

inhibitor Y-27632 attenuates stellate cell contraction iy ) o
and portal pressure increase induced by FFAFAEALRTRIFZHZACBP . SmadZER K I,

endothelin-1. Biochem Biophys Res Commun 1999; HHEFAE T4 2005; 13: 341-345

266: 296-300 28 f{A[af, BEfZE. Wntd/Frizzled 27EH4T4E(VAHET Y
20 Zhang AL, Yang Z, Xiao L, Li DJ, Niu LW. AR L A 2008; 13: 711-713

[Regulatory effects of RhoGTPase on transition of 29 XU, JKEER. FFTFAE(CAVELIATT. R ATt

liver sinusoidal capillarization: experiment with i 2008; 16 284-288

mice of schistosomal hepatic fibrosis] Zhonghua 30 9%5\*’ BRI, R, RN, . TR RER

Yixue Zazhi 2007; 87: 1564-1569 ?QH//\Smadsﬁ.%%_H({RZZE R TEESY N 27
21 &M, AFEK. Rho/rock(FS5BEES S5 HAT4EVER 5 2008; 16: 1037-1041

BiE BEFE w4 TR

ISSN 1009-3079 CN 14-1260/R 20094 RRAN VTt Fi 4 Ny b A4 &

ERFARURLAXALEL

AHRR AT AR HI. gk, &R, 450, BEERS o —80 R sk v ()84
SO N TR, AR, DS AN 10490 D B, NS SB35 s BEBRR
L8N, VEH A4 DUEPEE PEEVERE . Jed, Jalk; B BERE, WA Z M HETE -7 73 TF, ZAEE R
ZIIE S, A0 WA (RDGEDF SN “Bo-Rong Pan” 5 3) WAy Je 5 ER, 5 'S BA 11 A FR K 48 T s
B gmhth. 1 4m: Xu-Chen Zhang, Li-Xin Mei, Department of Pathology, Chengde Medical College, Chengde 067000,
Hebei Province, China; (4)3E4 % BT H #%3041: Supported by National Natural Science Foundation of China,
No0.30224801; (5)i HlfE# #3Un: Correspondence to: Dr. Lian-Sheng Ma, Taiyuan Research and Treatment Center
for Digestive Diseases, 77 Shuangta Xijie, Taiyuan 030001, Shanxi Province, China. wcjd@wjgnet.com; (6)5 s K150
1 39) #% 2030: Received: Revised: . (3 55 R 5 44 5K T* 2009-03-18)

www. wjgnet.com



