RhoA/ROCKAE ¥ K /T-F
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R, AT RN, Rt (LHEERIC S B WAMBEL AZKE 050000 2.5 JLEEFRER

BB B AL, 7500 050000 3.4 /K T He b < e 70 At, T 57K 053000 )

HE: B RITRhoA/ROCKAE 5 4 SE SR w5 BT BRI (hepatic stellate
cell, HSC) M4 IR A M HIMER . F33E ¥ SDK B E AR HkHSC-T6 £ 1640
R EERREFE24 h, IO RE TR (55.5 mmol/LAE & HE) . mibEA (525 mmol/L
BWaipE) . mBEEE (5.5 mmol/LHE & FE + 19.5 mmol/LH ERE) « =bE + 47H
/R (12.5 pmol/L. 25 pmol/L. 50 pmol/L) #H. KAIMTSVEK I b=, K%
i 2 (hydroxyproline, Hyp) &7 & &40 _LiE  Hyp/K P SRH SEH %% &
B R AWMU N (real-time fluorescence quantitative polymerase chain reaction, FQ-
PCR) U5 T FATIIAY A A JE mRNA A X ik &5 K F Western bloth il JLER & 11 %
R4 IV %1 (myosin phosphatase target subunit 1, MYPT1) . ZHfsME 5 85 B
(extracellular signal-regulated kinase, ERK) . c-JunZ & AK il (c-Jun N-terminal
kinases, JNK) FIp38MAPK I AEARK. L5R SXTHRAM I, mEZiMYPT1
(0.270 + 0.007 vs 0.090 + 0.008, P < 0.001) . ERK (0.851 + 0.027 vs 0.175 + 0.038,
P < 0.001) . INK (0.869 + 0.037 vs 0.488 + 0.022, P < 0.001) FIp38MAPK (0.498 +
0.020 vs 0.144 £ 0.011, P < 0.001) BEE{b /KB WS, HSCHIMER (Aff) (2372+
0.098 vs 1.588 = 0.087, P << 0.001) AIHyp/KF (27.924 £ 1.069 vs 17.643 £0.112, P <
0.001) Wi, [ BATKFEmRNA (2.783 + 0.167 vs 1.004 + 0.008, P < 0.001) Al
I T FRmRNA (4.958 + 0.143 vs 1.098 = 0.014, P < 0.001) £EEZ FiE. 55
PEAALL, SpE+kar /R (25 umol/L. 50 umol/L) ZHMYPT1 (0.110 + 0.007, P <
0.001; 0.101 +0.006, P < 0.001) . ERK (0.473 +0.025, P < 0.001; 0.223 +0.031,
P < 0.001) ., INK (0.688+0.024, P=0.019; 0.576+0.035, P < 0.001) FIp38MAPK
(0.350 + 0.021, P =0.012; 0.305 + 0.015, P =0.019) BEE LKV 5 ZFA%, HSCHE
FEZ (AfE)  (1.819+0.104, P < 0.001; 1.613+0.103, P < 0.001) FHyp/KF (21430 +
0.714, P < 0.001; 18.574 + 0.825, P < 0.001) WZE[EK, I MATKJEmRNA (1.580 +
0.154, P < 0.001; 1.167 £ 0.157, P < 0.001) FIIIH AT EmMRNA (3.166 + 0.073,
P < 0.001; 2.524 + 0.085, P < 0.001) FiAWE T, mbE+EE7H#/K12.5 pmol/L
AMYPT1. ERK. INKFIp38MAPKHE R LK K Hey /K14 32 3 = 1 Bl HyA T Ho /R
25 pmol/LZH Al pli+ik &7 #h /K50 pmol/LA (P¥J<< 0.001) , =i+ A7 HI/R25 umol/L
H T E T R AR HL K50 umol/LZH (PH4<< 0.001) . 4538 RhoA/ROCK(E 55 T8
% 0] B IH I HOE R FIMAPKs A S5 1 R i S 5 I P HS C 1 38 55 AR S A i, ROCK H]
B A2 BT 1R W R 4T 4R AL BT e 5
KRR JHERYHE; RhoA/ROCK(E 54, Sl mbl; W5 MG K
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RhoA / ROCK signaling transduction pathway mediates high-glucose-induced
proliferation of hepatic stellate cell and synthesis of collagen in rats

Li Guizhi', Liu Sha'?, Zhang Yan'”, Zhou Hong' (1. Department of Endocrinology, the Second Hospital
of Hebei Medical University, Shijiazhuang 050000, China; 2.Department of Ultrasonography,
the Third Hospital of Hebei Medical University, Shijiazhuang 050000, China; 3.Department of
Endocrinology, Hengshui Harrison Hospital, Hengshui 053000, Hebei Province, China)

Abstract: Objective To investigate the role of RhoA/ROCK signaling transduction pathway
on high-glucose-induced proliferation of hepatic stellate cell (HSC) and synthesis of collagen
in rats. Methods HSC-T6 cells of SD rats were cultured in 1640 medium for 24 h and divided
into control group (5.5 mmol/L D-glucose), high-glucose group (25 mmol/L D-glucose), high
osmotic pressure group (5.5 mmol/L D-glucose + 19.5 mmol/L mannose) and high-glucose +
fasudil group (12.5 umol/L, 25 pmol/L, 50 umol/L). Proliferation of HSC was measured
by MTS assay. Level of hydroxyproline (Hyp) in the cell supernatant was determined by
Hyp kit. The expression of type [ and III procollagen mRNA were determined by real-
time fluorescence quantitative polymerase chain reaction. Western blot was used to evaluate
the phosphorylation of myosin phosphatase target subunit 1 (MYPT1), extracellular signal-
regulated kinase (ERK), c-Jun N-terminal kinases (JNK) and p38mitogen-activated protein
kinase (p38MAPK). Results Compared with control group, phosphorylation level of MYPT1
(0.270 £ 0.007 vs 0.090 £ 0.008, P << 0.001), ERK (0.851 £ 0.027 vs 0.175 + 0.038, P << 0.001),
JNK (0.869 £ 0.037 vs 0.488 £ 0.022, P << 0.001) and p38MAPK (0.498 + 0.020 vs 0.144 + 0.011,
P < 0.001) in high-glucose group increased significantly, proliferation of HSC (4 value) (2.372 +
0.098 vs 1.588 £ 0.087, P < 0.001) and Hyp level (27.924 £ 1.069 vs 17.643 + 0.112, P <
0.001) increased significantly and expression of type I (2.783 + 0.167 vs 1.004 + 0.008,
P < 0.001) and type III (4.958 £ 0.143 vs 1.098 + 0.014, P << 0.001) procollagen mRNA
upregulated significantly. Compared with high-glucose group, phosphorylation level of
MYPTI (0.110 + 0.007, P < 0.001; 0.101 &+ 0.006, P << 0.001), ERK (0.473 + 0.025, P <
0.001; 0.223 £ 0.031, P << 0.001), INK (0.688 + 0.024, P=0.019; 0.576 + 0.035, P < 0.001)
and p38MAPK (0.350 + 0.021, P=10.012; 0.305 £ 0.015, P =0.019) in high-glucose + fasudil
group (25 pmol/L, 50 pmol/L) decreased significantly, proliferation of HSC (4 value) (1.819 +
0.104, P < 0.001; 1.613 £ 0.103, P << 0.001) and Hyp level (21.430 £ 0.714, P << 0.001;
18.574 £ 0.825, P << 0.001) decreased significantly and expression of type I (1.580 + 0.154,
P < 0.001; 1.167 £ 0.157, P << 0.001) and type III (3.166 + 0.073, P << 0.001; 2.524 + 0.085,
P < 0.001) procollagen mRNA downregulated significantly. Phosphorylation level of MYPT]1
ERK, JNK and p38MAPK and level of Hcy in high-glucose + fasudil group (12.5 pmol/L)
were significantly higher than those in high-glucose + fasudil 25 pmol/L group (all P << 0.001),
the above indexes in high-glucose + fasudil 25 pmol/L group were significantly higher than
those in high-glucose + fasudil 50 pumol/L group (all P < 0.001). Conclusions The RhoA/
ROCK signaling transduction pathway may mediate the high glucose-induced hepatic HSC
proliferation and collagen synthesis through the activation of downstream MAPKs, and
ROCK may be a novel target for the prevention of liver fibrosis in diabetes.

Key words: Hepatic stellate cell; RhoA/ROCK pathway; High glucose; Proliferation;
Collagen synthesis

PE R AE T E R e BB A ETHES, Bl et RS NOR25%00 F, fE2898E RIE (type
BN AR AR R AT 2 — . AR PEAR I PE 2 diabetes mellitus, T2DM) 3 if R R m!.
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30 -igFE -

2, D20 0 i 7 o BE TR N E EARHE D 25 A
fE, s s gitE AT (non-alcoholic fatty liver,

NAFL) . VRS g W7 PEH % (non-alcoholic
steatohepatitis, NASH) LLKAFHICHF 441k, &
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M2 MY Thie, BFENETE. . T AR
ik . FukushimaZ&® % IR OCK i 732 &% Hh /R 7]
1) JFF 2R 4 PR 5 B R A O A R
PEo AHE T MAR I RhoA/ROCKAE 5 4% F I8 BE 7 15
BEF5 T 10K BRHS CHY TE AR S5 A A /R H

1 AR5

11 idtpt KR EIRGEMbE (HSC-T6) Tl H
GOEAEEH AR AR (PEMEKYY) , 3Rk
B HRVESHE CREAHZAWAKRARD , 1640
B EEAE AN E (EECorningAF])

Trizol F iR JE B (35 [EInvitrogen A #]) , MTSiRFA
et A EARER AR, BRIHER
(hydroxyproline, Hyp) ijfl&. BCAEH T &
RAE (R EBRAEMERARD , RPUK W%
B2 ALMYPTI1 (Thr853) (p-MYPT1) Hifk. fufi
KEBERIERK (p-ERKD HUARIFbi K R B R 1L
INK (p-JNK) Hiff K ik R tp38/MAPK 14

(T180) (p-p38MAPK) Fifk (SE[HCell Signaling
AFD , BILKEMYPTIHUEA. i KR ERK

Fotk. BRPUKRINKL/2/3 (T178) HiikFlfabi K
fp38MAPK (v318) Fiifk (3L [EHBioworld YA
), RPLKBGAPDHYI/E (3£ [ESanta Cruza
#D) ; PiflgG Antibody IRDye800 - Hi AT iR 1gG
Antibody IRDye700 —#1 (£ERocklandAF]) ; 1

B ) 20234F F15% 524

AU BT RS R 519 (ElAE A TREBEARIRS
NEBED o

1.2 2875 %

1.2.1 40fksE3% BHSC-T64ELLS x 10%/cm™HFf
BT, MAET10%ME4-17E . 100 U/mIXHL )
164035774 ml, B 137 C. 5% CO, 57+ 1% 5%
2~3 d. R KZEMARER, Fibll @ 45
FTAEAR, SEIG R FH3~SR4I . ks =R A
PL1640K7 77 5 5 241 B HE 47 4 A -5

1.2.2 MTSEM e HSCHE A BOGH0H A K 1 41 2
FiFo6fLIRH (FRESLANMELL * 10°) o BFRiRE
F5% CO,. 37 C RAAEREE FREFESR, ANHunGaE
Ji, BTG 164085775, diMufFP462 he J5
WFAFLIE TR, REANIEA (45.5 mmol/LH
B . mPEA (525 mmol/LE AN . miBE
E4H (5.5 mmol/L7% Zj B+ 19.5 mmol/LH FEEE) .

P REET R GEEFHI/R12.5 pmol/L, 25 pmol/L,

50 pmol/L. 100 pmol/L) , k6N Ef. H&
10 %64 MG M 164085 FR R gk 4L 15 7724 h, 3 5%
ZERETHI4 h, BEFLINA20 pl MTSIRF), B T5%
CO,. 37 CHrFRM kLI ITR4 W5 &1k, TEBGHC S
R A 490 nmAbill & BOLEE (4) fH. AfEBCK,

Y1 B 4 B T

1.2.3 Bi s Hyp & fillE MRAEHypikl& (Rt
BERAEYABR AR Ui B E 40 FiE T HypoK
e, FSRFRORE R A&

1.2.4 Real-time PCRl5E 1 BUAITIIAY fij i JR HE K 54
O B0 AR K ) 40 P 4 P T 6 f L, B L4H B 3k
1.5 x 104 /rdljasse24 h, WAL, 3§ F Trizol
G SR RNA . U3 pg RNAM 3R 15 FRAE 1)
cDNA, 50 plf Sk R 155w EmPCRAX F k4T
PR, AN 95 CHIAEEL0 ming 95 C
P15 s, 60 CiBK1 min, FLHEAT30~40MEFR .

LAGAPDH AN Z:, 5IMFHI KL,

1.2.5 Western blotill &2 25 [ 1A BON EOH A= K 141
foefh oLt b, SFLAME1.S x 10°). 4
Ja¥5FR24 h, WEEAML . HAD-HanksZg i ik
IS, IINT mlEE AR, T A BN+

#F 1 PCR3|¥FF

2 Ak HEZV21) Ko

I A AT AR #3514 5-CATAAAGGGTCATCGTGGCTTC-3’ 176 bp
Ti#3514: 5-GTGATAGGTGATGTTCTGGGAG-3’

R L3314 5°-GTGACAGAGGTGAAAGAGGATC-3’ 331 bp
TF#3514: 5-CTGTCTTGCTCCATTCACCAGT-3’

GAPDH L#3514: 5-TTCTAGAGACAGCCGCATCT-3’ 374 bp

T#3514: 5°-CGGCCATCACGCCACAGTTT-3’




16000 r/min, E5.0»10 min, B5.02E42 410 cm. HE
BN HBCAEN E S B H & & . W50 pgiH
JIFEZ210% SDS-PAGE#ER LK, )5 ¥ #% 2|PVDF
B b IR T FHS%BE Yk B AW E L h, FE
Ja HPIMYPT1. #ip-MYPT1. HLINK. Hip-INK.
PLERK. Pip-ERK. Hip38SMAPK X Hip-p38MAPK
RPUEES CTIMWELRA, Mok, RJEHEERM
A#iflgG Antibody IRDye800F14i i IgG Antibody
IRDye700 —#if# &1 h. TBST¥: 5 FHECLW &
o AT F XU 20 AMEOG F R ORI AT WO BE
Hi. MYPT1., INK. p38SMAPKFIERKH i #1351k
K2 5 AR RE AL UMY PT 1. INK. p38MAPKA!
ERK 5 % H 2/K PR HERR.

1.3 %it 3432 SRFHSPSS 13.08 14T G it 24>

#r, AME. Hyp/K P T BANITAL AT B S mRNAAH
St iAE LMYPTL, INK. p38MAPKFIERKIE

WKL IES At E SR, B+ s3RoR,
Z M A LLBCR 7 2208, PR ELECR F SNK - K
@,up<0%%§ﬁﬁ%ﬁﬁﬁio
R

21NﬂHsciw5ﬁwt YRR mREA. L
EFHL/R12.5 pmol/L4L . b+ &7 Hb /K25 pumol/L
W, EREHEETHRS0 umol/LA . & BE+1E 47 Hi /K
100 pmol/LH . =B EEHAE 758 (1.588 +
0.087. 2.372 + 0.098, 2.151 + 0.053, 1.819 +
0.104. 1.613 £ 0.103. 1.607 + 0.092. 1.590 +
0.082) , ZRASII¥EN (F=175350, P <
0.001) . SxFIRAIMLL, SrHAMN S ZET 5,
EUHSCHIE R B E N (P < 0.001) , mEpi+is
FrhR2H (125 umol/L 25 umol/L) ¥ 15 & FAM%
(P < 0.001. P=0.0015) , wEfi+ikarh /R4l
(50 umol/L. 100 pmol/L) HSCH5i % It & E A1k,
(P=0.9989. 0.9998) . [KIt, J&aLaesbkirik

FH1/R12.5 pmol/L, 25 umol/LAI50 pmol/L=MK
B, EBHSNIRAKHSCHE LR 2 2% (P =
0.986) .

2.2 Al Ra gl SxtiRA L, g Hyp
KB ETE (P < 0.001) , T BAITIIRS § ke
mRNAF LT ZE i (P¥< 0.001) . SEkEd
L, EREHEEF LR (25 umol/L. 50 umol/L)
Hyp/K P, T ZUHTAEmRNA K T Fi i JE mRNA %
KR ERL (PH< 0.001) . Ef+E4T R /R4
(12.5 umol/L) Hyp/K*F-. T AL EmRNA & IT17Y
BT R B mRNASS 2 5 T = BE-HE R Hi /R 25 pmol/L4H
(P¥J<< 0.001) FlEpE+%EF /RS0 pmol/L4L (P
$1< 0.001) , FFEHEEFHL/R2S pmol/LAL ik 45
PR8I 35 05 T AR HL R 50 pmol/L4H (PH<
0.001) . XMHRAEEBEKHAHyp/KFLLI T 8
AT HT A JEmRNARIA T B E 2 7 (P = 0271,
0.484. 0.087) . WL#2.

2.3 HAE Aok AT W R 3T RhoA/ROCKAE 5 4 F:i8
BB 9% MYPTIZROCKH EEKRY,
p-MYPT 1 #\ & ROCKH I8 0% (bR & . %)
H. mbEA., SPEHEETH/R12.5 pmol/LAH . EpE+E
#7H/R25 pmol/L4H . mif-+vkET /RS0 wmol/L4H
S PE-HEAT HIJR 100 pmol/L4H . 157215 1K 4Hp-MYPTI
AEXT 2835 B4 11250.090 + 0.008, 0.270 + 0.007.
0.163 + 0.005. 0.110 = 0.007. 0.101 + 0.006+
0.083 + 0.005, ZREFIT¥EN (F=370.318,
P < 0.001) . S5xi&AbE:, mbEdp-MYPT1/K
FREFETE (P <0.001) . 5EkEAMEL, S+
1EEF /R4 (25 pmol/L. 50 pmol/L) p-MYPT1K
SER BB (PY<< 0.001) . EfE+iEeF /R4
(12.5 pmol/L) p-MYPT /K& 2 & T s b+ i
JR25 umol/LAL A -+ &7 /R 50 pmol/LZ4H (P <
0.001) , mEkEHZEEFHI/R25 pmol/LAH 2.3 & T b+

Fz2 FEYAE Hyp KFR | BUF0 1 BFIHE R mRNA A RIEE (x+s)

28 7\ Hyp (pg/ml) I B A7 RmRNA A 7T IR A mRNA
i 18 41 17.643 £0.112 1.004 £ 0.008 1.098 +0.014
B 27.924 + 1.069° 2.783+0.167" 4.958 +0.143"
S HE+EATHL /R 12.5 pmol/L4E 25714+ 1.317° 2.287 +0.333° 4.527+0.292°

21.430+0.714™

W«

B+i% AT My R 25 pmol/L4R

1.580 +0.154" 3.166 £ 0.073™

e
S HE+EATH /R 50 pmol/LR 18.574 + 0.825>¢ 1.167 £ 0.157>¢ 2.524 + 0.085™¢
Gtk RS 17.298 £0.716 1.006 + 0.083 1.029 +0.071
Fit 156.916 102.338 806.891
Pl < 0.001 < 0.001 < 0.001
T S RAMIEL, P < 0.05; SEREAALL, °P < 0.05; SR+ ET IR 12.5 pmol/L 4L, P < 0.05; SEHE + ik EFHLIR

25 pmol/L #HHALL, P < 0.05.



VEEFHIIRS0 pmol/L4L (P < 0.001) . B4l Mint i
Hp-MYPTUK VLR EZER (P=0292) . WKL
2.4 HAEFEAT L R MAPKsB 3409 %0h 50 IR ZH
HILL, wPE4p-ERK1/2. p-p38MAPKFIp-INK/KF
BET R (PH<0.001) . SEbEdME, mbEs
1EEF /R4 (25 pmol/L. 50 umol/L) p-ERK1/2.
p-p38MAPK HIp-INK/K 43 2. 2 [#{% (P << 0.001,
P=0.012, P=0.019; P¥< 0.001) . mkli+i=47

0

) ) 20234 F15% H2HH

/R4 (12.5 wmol/L) p-ERK1/2. p-p38MAPKHFI
p-INKIK-F- 1 8. 2 i T = bl -+ 87 17K 25 pmol/L4
A BEHE AT H /K 50 umol/L4L (P¥J< 0.001)

TP HEE AT LR 25 wmol/LAL 5 2 i T b+ A7 it
JR50 umol/L4H (P << 0.001) . Bl 5x R4
p-ERK1/2. p-p38MAPKHIp-INK/K VT & % 7
(P14 51°50.406, 0.186. 0.157) . W3, K2,

K3, K4,

1 Western blot 4230 p-MYPT1 7K
¥E: AN Western blot F1Jk &, B 4 p-MYPTI fHXFRIAH; NG XA, HG Nmbid, HG + 12.5 NmkE + 7 Hh/R 12.5 pmol/L 41,
HG + 25 JyikE + 47K 25 pmol/L 2, HG + 50 Jy ik + 471 /R 50 umol/L 2, OSM NEnsiEE4: 5 NG 4, “"P <005 5

HG Atk#, P < 0.05.

%3 &LAMBE p-ERK1/2. p-p38MAPK. p-INK HEXFFIEKTE (x+5)

283 p-ERK1/2 p-p38MAPK p-INK

18 41 0.175+0.038 0.144 +0.011 0.488 + 0.022
B 0.851 +0.027" 0.498 + 0.020" 0.869 +0.037*
S HE+EATHL /R 12.5 pmol/L4E 0.785 + 0.029° 0.461 +0.019° 0.811 +0.033"
S HE+EATHL /R 25 pmol/L2R 0.473 £ 0.025" 0.350 = 0.021% 0.688 + 0.024™
B 4B+ AT o R 50 pmol/LZR 0.223 £0.031* 0.305 £ 0.015" 0.576 +0.035"¢
B5E R 0.168 + 0.029 0.159+0.012 0.523 +0.027
Fit 317.674 233.161 80.704
PiE < 0.001 < 0.001 < 0.001

F: SAEAIMIEL, P < 0.05; SERBEALAILL, °P < 0.05; S+ PR 12.5 pmol/L 4L, P < 0.05; SEiE + vAEFHLR

25 umol/L #HAAEL, ‘P < 0.05,

]2 Western blot #&l| p-ERK 7k
#¥: Ay Western blot 23k, B N p-ERK MHXIRIARE; NG AXHRA, HG NmEbEd, HG+12.5 HEhE + k& /R 12.5 pmol/L 4,
HG + 25 JyiEikE + 47 /K 25 pmol/L 2, HG + 50 Jyiik# + 147 H/K 50 umol/L 20, OSM NEngi#E R4, 5 NG AHti, "P <005, 5

HG H i, *P < 0.05.



3 Western blot #&30 p-JNK 7Kk
H: A Western blot HLJk[E], B 2y p-INK Xt ik E; NG HXTHELL, HG NEFE4l, HG+ 12.5 Jymhl + &7 H/R 12.5 pmol/L 41,
HG + 25 il + AP HA/R 25 pmol/L 41, HG + 50 Jyifi + FAEFHI/R 50 pmol/L 41, OSM AmZ2iE 4l 5 NG 4lttE, "P <005, &

HG k%, *P < 0.05,

A

0

4 Western blot 43l p-p38MAPK 7K
#E: A N Western blot H13k [, B i p-p38MAPK A%} R 1A &H; NG N4, HG NmbEA, HG + 12.5 @l + vLEFH/R 12.5 pmol/L 4,
HG + 25 Jyffi + 167 /R 25 pmol/L 41, HG + 50 Jysihf + k& i1 /K 50 ymol/L 41, OSM NBiEIE4l: 5 NG 4k, "P <005, &5

HG A%, P < 0.05.
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HAINAFLD & % 22 F LI, i
ANAFLD #9565 £ N6.3%~45%, HH10%~30%
HNASHY, W5t %8, NAFLDEE H4150%[7]
B E T2DM!Y, HT2DM 3% F &8 70% k6
NAFLD"". NAFLD % %% HL i 0 55 B &% & #5451
(insulin resistance IR) . F AL 28 M4 X1
B g A R EE, MIRENAFLD R A4 & R o
BRI EP, NAFLD 5 T2DMA] fgilid =2 01115 5
B S B EOM [F) PR L), EIRPIATRE T, W
BE WA EL R A Rl

NAFLD i ALEI S A%, H s -T-58 R o K
ANAFLD ¥ A %57 1645 it . NAFLDA <5 f 2
AR IT 7k R B R AT 5 AR, AR S R
P, R, OB E R RS s a R
2 G R T2DM K R AT & A AT R 4L
HSC# T 52 5T 44b T i 4n i, AT -4tk &
A R OISR HSCIBE « SRR 4L, 3

A AL L3 22 Fh 4 i R 7 MG A 5 e S E R
MEAER . HHDhRez iy, #uEs SR AHSC,
LB . Yede KoL R RE 1, [  t m) 8
ECMI{ 43 b Re 7™ i AL A HSC Rl ik a- T 1 WAL
%M (a-smooth muscle actin, o-SMA) , Ff H /M
[\ IIRRIFEFEECME;: S AIHSCIYR 4ifie
S AT BN SE MR B Y, ANTIASE [T RK s 038 hm
FEN S5 B, 0 S SO £F i Ab iy R AR
HHSCIFAAH SR A5 5 ¥ Sl % 3 2 B K 7 «B
(nuclearfactor kB, NF-xB) . 2234 yG A0 & ¥
(mitogenactivated protein kinase, MAPK) . TGF-B1/
Smad&§*,

AWPFUR, =R T HSCRISESE, JFaT i
T 1 BUANTIIARL R SR g n, iz % A S THSC
(R 3G BERT I D B B TE SR o 3K 26 0 T 5 FL AR 9 45
FAR—F, RhoAR/NGE FTBRIEK A Z —, i
B TIPSR KM, B LN RH 0 TE
SRR G RS2 T RN A . ROCKHIA N2



5 F R I Rho A T i AN 2% . ROCKAL 75 P IE AL
ROCKI1AIROCK2, ROCK*F 5417713247 H /K LA
B3 K it (TR OCK B 45 #e 3k W HE A5, XPROCKI1 A
ROCK2¥HMGIERH . S5 R B, ROCKAEVF
%2 LT HEAL P I B A 52, RhoA/ROCKAS 54
FHHS 5 T2DM K BRITFAF4EL IR, TiET /R
B TGFB/CTGF i A fla-SMA {11k 244
BT BE RO R BRI AT AR 4L ARRF R R, mbE
BoiE 7 RhoA/ROCKGH %, /13 1 HSCI 4 5 Al e Jif
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