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Ve FHE LR 8O 41 4E 46 K B Raf/MEK/ERK
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WE BB WA A BTIT feib X R o) T A A AL BAus . Fik RAMALKF £
50 X SD K A4 A Ew4, AL, MlxtBa, ZHRANTARZE SN EH, 410 R, KhiER
g, AAKMRK A BT EH DA (CCl,) EIIFLFLAER, 2ERAE, EFHAKXIAL
FAEMARER, M RAERAK TS L (SIL) 10 mg/kg; R H4&. &7 2404 8B 5 3 B IR I Lk
KAE 0.525, 4.725 glkg., &35 XHEF 1k, &4 8 A, £A4 83 AN f ik R R B AL
48 (ALT), RARBAL S (AST) EHAKTF; HE & & E BT AL RE T, %05 A0k
MIFALR-TFEMNF EE («-SMA) Kik; EaF AT RG4S (RT-PCR) #nl X R4 5%G
#2(MMP2), TA#KR o (COL1a ), XREEEGHH T 1 (TIMP1) mRNA KT & & &%
fp ik (Western Blot ) #& M /4022 MMP2., TIMP1 & & %k ix & Raf &% g % ® 1 (Raf-1). 24 k&
1 m i 9 SR s (MEK), e shAY B e s (ERK) B i ke T, R LHEwa
sod, AKX A BHZ. BB, HIEZHE &6 T LA 4 LR £ I; M BAf 522
R, R EZTARA—RKRESARNRRE, FIEBEZHGRE, oF ALT, AST K- FEEBEAA R E T B
(P<0.01); RT-PCR 4 R B -7: 5 EFb4k, #4421 MMP2, COL1«a . TIMP1 mRNA %:i& B %4+
% (P<0.01); 5aAME, FETRA, £HIK, HH5F4 MMP2 mRNA 2 243, TIMP1,
COL1Ta mRNA &£ 24K (P<0.01), 2R ANLERB . HEFMLE, #EAM o-SMAEZ G
HEREFFFH (P<0.01); 5HEAMLE, FHK, S/ F4 o -SMA &G EL¥H 2 EHBIK (P<0.01).
Western Blot % % 7. 5 E# k4, #4421 MMP2. TIMP1. p-Raf. p-MEK. p-ERK & & &% 3
BEIE (P<0.05): SR AER, FAMATBAA RS GHF4H MMP2 & & KX 275, MR
AR 3 2h &7 &40 TIMP1, p-Raf, p-MEK. p-ERK & & %% 2 F#% (P<0.05, P<0.01), A%% &
FEZARZHRANZATHEEAR (P<0.01) . it FHFTuk#st CCl, # Fo A LR R —
BRERREER, RBRR AR L 435 AR E, @it MMPs/TIMPs & & 4% 3 20 it oh 35 R
(ECM) &/, HIAT L geibhih T 4k 5 474 Raf/MEK/ ERK 12 58 3% A % .

KR AR AR 4L ; Raf/MEK/ERK 42 53838 ; KR4 8% O B ; K RA2 %% & B h) 7)
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ABSTRACT Objective To observe the therapeutic actions and possible mechanisms of Qinggan
Jiuwei Powder ( QGJWP ) against liver fibrosis rats. Methods Fifty SD rats were divided to normal group,
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model group, positive control group, and high and low dose QGJWP treatment groups, 10 in each group.
Except the normal group, rats in the rest 4 groups were injected with 40% carbon tetrachloride olive oil solution
intraperitoneally to induce liver fibrosis model. Rats in normal group were administered with distilled water by
gastrogavage. After successful modeling rats in the positive control group were administered with Silymarin
(SIL) 10 mg/kg by gastrogavage. Rats in high and low dose QGJWP treatment groups were administered with
QGJWP 0.525 and 4.725 g/kg by gastrogavage. All administrations were performed once per day for 8 successive
weeks. The activity levels of serum alanine aminotransferase ( ALT ) and aspartate aminotransferase ( AST ) were
detected by automatic biochemical analyzer. Pathological changes of liver tissue were observed by HE staining.
The expression of « -smooth muscle actin ( « -SMA ) in liver tissue was detected by immunohistochemistry. mRNA
levels of matrix metalloproteinase 2 (MMP2 ), collagen type I o« (COL1« ), tissue inhibitor of metalloproteinase
1 (TIMP1 ) were detected by Real-time PCR. Protein expressions of MMP2 and TIMP1,
of Raf-1,
(ERK) in liver tissue were detected by Western Blot. Results

phosphorylation levels
mitogen-activated extracellular signal-regulated kinase ( MEK ), extracellular regulated protein kinases
Compared with the normal group, rats in the
model group were obviously emaciated and irritable. Typical pathological manifestations of fibrosis could be
seen after HE staining. The general state was obviously alleviated, liver pathological injury was attenuated,
serum levels of ALT and AST decreased significantly in the positive control group and high and low dose QGJWP
. Results of Real-Time PCR showed: Compared

with the normal group, mRNA expressions of MMP2, COL1«, and TIMP1 significantly increased in the model

treatment groups, as compared with the model group ( P<0.01)

group (P<0.01) . Compared with the model group, mRNA expressions of MMP2 significantly increased, mRNA
expressions of COL1« and TIMP1 significantly decreased in the positive control group and high and low dose
QGJWP treatment groups ( P<0.01) .
group, «-SMA positive area significantly increased in the model group (P<0.01) .

Results of immunohistochemistry showed: Compared with the normal
Compared with the model
group, «-SMA positive area significantly decreased in high and low dose QGJWP treatment groups ( P<0.01) .
Results of Western Blot showed: Compared with the normal group, protein expressions of MMP2, TIMP1, p-Raf,
p-MEK, and p-ERK significantly increased in the model group ( P<0.05) . Compared with the model group,
p-Raf, p - ERK, and p-MEK
significantly decreased in positive control group and each dose QGJWP treatment group ( P<0.05 , P<0.01),
They desreased more obviously in high dose QGJWP treatmeat group than in low dose QGJWP treatment group
(P<0.01) . Conclusions
tetrachloride. It also attenuated the degree of hepatic fibrosis in rats. It promoted degradation of extracelllar matrix

MMP2 protein expression significantly increased, protein expressions of TIMP1,

QGJWP improved the general state of rats with liver fibrosis induced by carbon

(ECM) by regulating MMPs/TIMPs systems. Its anti-hepatic fibrosis mechanism might be related to inhibiting Raf/
MEK/ERK signal pathways.

KEYWORDS AQinggan Jiuwei Powder;
metalloproteinase; tissue inhibitor of metalloproteinase

liver fibrosis; Raf/MEK/ERK signal pathway; matrix

FFEF b 2 T N kT AR i AL T ( extracellular
matrix, ECM ) &84 | VIR EmHEL 2, 208
JHF5 1] S8 £ Joe g v (B RS . R A7 4 db & A i
Frh Zfh %vﬁﬂ%&éﬂﬂﬂﬁl?ﬁfﬁ?ﬂfﬁﬁﬁo Raf /&
1% W ( Raf protein kinase, Raf). 2£% )5 1% 1k 41
Hl &M E 555 B ( mitogen-activated extracellular
signal-regulated kinase, MEK ). 4 i 15 & (A
M (extracellular regulated protein kinase, ERK)
{55 PRI PR AT 2257 2405 AR 1 ( mitogen-
activated protein kinase, MAPK ) i [ /it 5 % 4] i
wor, TENFAYbn & st i rh i 5 AR, 9%iE

B R AR A Y, ARG BERR AL ERK, A
5 R U 5% S I 7 c-Fos . c-Jun. c-Myc. Egr1 %
LR RIR, S 5N S5 00 AR
AP T . BB Z AR RR S 2R/ YRON, &
HUIT LT gk e e 1,

SR I TURHCE S BE IR R TR 2 0 2
— AT BTy, T A wEE L
G0 I “EHERT 5, SKIrIm RS Ik
WG 27 Ak S8 B A B T4, ABAEH] HL?E'HB?E
121 R N % A= 33 R B A N = i S 23
JUBRHION AR 4R Eﬁ—ﬁﬁ%ﬁ&ﬂ?ﬂ&ﬁéﬁi’éiﬁ&:
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BB, FHRZR TR A LB
RIS

1 Y 6 8 iy SPF 2 IfE 4 SD K [ 50 H,
fAH (200+10)g, HHKE, 65 E & AE
20~22 C, MXHEE 65%~70%. W H b5 4k im F)1E
SR YR, VFRHIES . SCXK (312) 0231993, A&
S I A S R S S e B o o At
#E (No. NM-LL2019-03-05-15 ),

2 2y FNEMIUREAL: ¥ 509 B
#509g TRNg509 W#E259 AFKE25g K
#1259 Hit%ik359g JIIKiE4.59g PiLIiE2.59,
W TFPEE52y) (Hit'5: 9804-76), LI L9 mkZhy
i A=Ak, Ay 8 MR M B A By, 5 AR AN R D
WF, aETRIR AT, BRG] A T DA ZE R KR T
JURECFERE D 0.1 o/mL MR, ks ASRUIE, DA
FUEE N TSI YRE E . K RET R (silymarin,
SIL; ¥ % h 98%, 14 H M EMEZLAH, 5.
20090526 ), fifi FRTLAZEB/KFG RS 1 g/mL R

3 WA ALER Trizol g H AR AL R A FR
N, 5 . DP424; SYBR Green PCR master mix
I H %t Roche /A wl, it5: 04913914001S; Jt i
4 J&E A B 2 ( matrix metalloproteinase 2, MMP2;
b5 : sc-13594 ) 5 FHL )it 43 J& & I EE A 55 1 (tissue
inhibitor of metalloproteinase1, TIMP1; it sc-
21734 ) ; HihEE -3- BRI =6 ( glyceraldehyde-3-
phosphate dehydrogenase, GAPDH; #lt 5. sc-365062 )
£ SEREPUIR I H 5% [F Santa Cruz 2375 i Fid
AL WL 3 & A ( «-smooth muscle actin, «-SMA )
By RE PR K e e AL & AL H T R A
( 4t 5. WL0250. WLA049b ) ; i Ht 1 ik Ji «
(collagen type1 a , COL1 «, it'5: 91144 ), MEK (4t
5:9124), ERK ( it %5 : L34F12), p-MEK ( it *7:
Thr286 ) & p-ERK (#It5:4370 ) g [ 5[ CST 24+l
Raf ( it 5. ab181115), p-Raf ( it *5: ab206686 )
4 F Abcam 23 7 ; WD-2101A 455 B[k B 7k R 4t h
JbEN—2F 4775 GelDocXR 4 H shEis % 248
H1 3¢ Bio-Rad A4 3 X70 {8 &6 s h H
7% Olympus 23 72E 77 ; ABI 7500 52 %6 ' i i 34
fif} 4% )2 7 ( real time quantitative polymerase chain
reaction , 'RT - PCR ) 1¢ 1 3[# Thermo Fisher /A ]
2

4 ik

4.1 Sre iRy K 50 X SD R, i

PEIRIFR 7 KRG, $EMHLECT-3RIE 0 5 41: IEF 4.
BERIA] . PHME X IRAL . S50 A L 52 2 il
A, B 10 B, ERAME TS AEREK 3 mL/kg,
HAKHBIRPREE D ki SR gL, K
SRS 55 40% CCI, Mz i 3 mL/kg, & 20K,
Fro 8 1, T45 6. 8 JEIIE 435l MAASE 78 24 [y B 1k B
2 HRRL, 28R A%k 12 h, DL 2% M e 240
%5 40 mg/kg IR, BRI IS S, 1 32 st kL,
FEHUN SERE ML, AT FRA R B 2 L A
Yk, BN S5um, 1T HE 4 ) METAVIR
VA, S A e b AR B . AR YR B B ) 2 hy
100%.,

42 BT SWEERAHE, IEE4l. B
R K BB H O H 2518 K 10 mL/kg, BHE X BB 41
#E H SIL 50 mg/kg, SIL 7| 2 M B 14 % Y 7
ey SRR, R A B N I UREBOK B,
i 5 b 0.525, 4.725 glkg, 5% 2 IK ) & 4
R USROG R R 5 g4k
UM e m A4 0 ( R 2555 5 = 5 g / 60 kg x
6.3=0.525 g/kg ). KRR IAEE 11K, #4528
JH, BEEEZEE 12 h, HAREB A e,

43 FERCRERKCEE WEBLSRE, s 12h
J& LA 10% 7K G S R e PRI, 1 32 3 Bk i s BC
FFHE, B0 HFZHZ LA 10% H P v 1k 61 5 s A s, £
WY R R Spm, JFIET HE Jeta, WAMEE AL
FFH AU B Ay, IF #4747 4k METAVIR $¥£43 (0
oy Al 1 53 TR IR RERE R, (R TCEF 4k [a] b
TR 2 4 TTHBKAE R B, D ULEF 4 8] FR e
B 3 4% KELFUERIFILIG 4 43 AL, ) ©
SHFAL LR AR G T -80 CTIRAF, A HRHUE
5 RNA,

4.4 IMTE LIS BRI 4 B I
Beckman AU5800 4= [ 2l A& 4k 43 A I 5 1L 375 79 2
TR AL (alanine aminotransferase, ALT) %
KRR A I N (aspartate aminotransferase,
AST) &,

4.5 RT-PCR £ il fif 41 41 COL1 o . MMP2 J
TIMP1 mRNA &35 BURAIFAEL, DL Trizol #4714
A% RNA $25, 4 h cDNA J5, LA SYBR Green
PCR:Master Mix 5 pL, b4 Fiif51 9 4% 0.3 pk;
Wit 0.4pL, ZARFL A0 wL ¥E47 RT -PCR JZ )i .
Ui 4A%: 95 C 30%, ( 95 C 5, 60 T40s) x
45 MEFR, RHL27 0 TR AN E BT
S EAE T A RA R (£ 1)
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%1 RT-PCRE|Y)¥EF)

P4 TS (5'-3 ) g'ﬂf{g
COLA o 1Em] CTCCTGGCAAGAACGGAGA 20
Jzm] CCAGCTGTTCCAGGCAATC 20
MIMP 2 1Em  CAACGGTCGGGAATACAGCAG 21
Jzil  CCAGGAAAGTGAAGGGGAAGA 21
TIMP 1 1En] GCCTCTGGCATCCTCTTGTT 20
Jzn] CCAGGTCCGAGTTGCAGAA 19
GAPDH 1Em GGGTGATGCTGGTGCTGAGTATGT 25

i AAGAATGGGAGTTGCTGTTGAAGT 24

46 REALEAENFHS] o« -SMA FEHEIE
WA R R Rt i . busies . etk
YIlLS & BUREAL, 2RI E —bt (1:500) Kk
M A L bR iC i) — %t (1:5000), fiiH DAB i
o, BRARREY, Bk, &, HRETRBHET
WEE

4.7 FEHREEETE (Western Blot ) il fT4H 21
MMP2. TIMP1. Raf. MEK. ERK & [ S 4H v i iR
fkEPFE  RBUFHSUEEN, A EREZ whiRs
LAYk, SDS-PAGE Hijk, #4E, 4, 4 4 C
FE AN —P (1:1000) 3%, IABMIL ALY
BEbRiCH) — Bt (1:5000), =FEME 1 h, ECL A
KNI B, FH Image-Pro Plus 6.0 4l & &1
A KEEE, DLEHMZRH S GAPDH 545 1 K L
{EF7R IR A 4 (A X kKo

4.8 Guit2E ik R SPSS 19.0 B 4k
G0, HEEE X s £om, ZHEHEL
BRI BT 22500, #E—L Wi ek ] LSD-t
K5, P<0.05 hZ&ESAGE L,

5 R
1 N BIRITER, SRR L E
SR, IEWARBURES R, BBoeht, MEfmiAn,
REIGRARE, MEES Al DU IEARARIE &, 1 40
JROCH . BRI R B BERL, aifFiRge, BaCH

W

B, SR, REE RMIAE SR, ATl
KEEHURAUEROE T, BT, ARk
GUTETS

2 FHIMFEREALT, AST S# MK o-SMA
BT ILE (%2, 1) SERMILE, B0

M4 ALT. AST & S P44 o -SMA 5 1 %3k K -
BB TR (P<0.01), o-SMA FHPEZR AR =84 h
T X S gk . shkiAeE (K1), SHimZA
Fbds, PRPEXIRZH K52l . R4 ALT. AST
FrE TS o -SMA T R IA K B3 TR, H

e ANIEH 415 B M TILL; C N BHMEXT BELL; D b 52 25 1551

WA ENFEAEIRAL; SR o -SMA B B ERA X I

1 HYKFFHL o -SMA HE LB LR
(fyEdifk, =x200)

52 24 i AR 2 I 2 R R R I i (P<0.01 ),

3 AR RUIT 4 25 B i A A B L g (1R 2,
#3) M4 METAVIR W45 & 4o % iF 4l 4147 i fb 2
JESEAT VRS, A5 AL 4 2 AL AR B oy A L3R 3. HE %+
& R IEF AN 5 IR R, JCEF4E 4
CCl, 45255 RBIRIH FECAE XK, LF4r 213
A, RAMEREE, Dt EEEL, o AR
BE B T A BRI i, PHMEXT IR ZH . 22515, 257 7
T2 TR S gt A0 A g el 3t YDA IX R MR A iR
8 Ko SR YT 40 M sk /D, 7 A ) o DX e AR R R,
Hh 52 2 1 ) e 2 4% P AN B IR i B £ 2 ) B X ek 2>

®) ok €
W ARIER 4L, B ARIAIAL; C B XT B4 ; D A5 25055
2 E SR ; ik IUR AR AR S A RATMIAE SR
A1 B A XA
B2 HAKFIIEAZuREA b (HE, x200)

K2 FHKRRIMWE ALT, AST &% o -SMA FEHEIRKEHE (X+s)

2451 n ALT (U/L) AST (U/L) a-SMA (%)
EH 10 27.12+3.10 56.65 + 7.18 5.13+1.40
i 10 511.32 + 26.62" 31525+ 14.25" 22.53 +3.80"
FH: 6] 10 369.40 + 29.89 % 249.21 +63.40% 13.72+1.60°
SR 10 372.36+13.35% 233.15+78.43% 14.92 +2.082
S 10 280.80 +49.16 %4 196.90 + 42.71A% 8.36 = 0,63°4

TE: SIEWA IR, "P<0.01; S LA, ©P<0.01; G5225%HEHH IL4E, 4 P<0.01



T P BR LS G 2R 2021 4F 7 14 41 455 7 ] CJITWM, July 2021, Vol. 41, No. 7 - 852 -

LT

4 HHKEIFHL MMP2, TIMP1, COL1a .
MRNA FikK P (F£4)  BEIGAFNE MMP2,
TIMP1, COL1« . mRNA % ik # IE % 41 & & 7t
f (P<0.01); SR Fe e, BHMEXT IR 4 ) 5% 24
. EFIEZ MMP2 mRNA %358 275, TIMP1,
COL1 o mRNA kB AL (P<0.01),

5 &4 KBAFHZ MMP2, TIMP1, p-Raf,

R3 SUHRBIFHL T4t ede (Bi])

41531 n FO F1 F2 F3 F4
EH 10 10 0 0 0 0
el 10 0 0 0 5 5
BRI R 10 0 0 4 4 2
S 10 0 0 3 5 2
EET 10 0 0 4 5 1

TE: FO: JCLF&idl; F1: 0 DRI R, (HICLT 4k (m] R TE i
F2.: LA DO R LT AR A F3: TR F4: IFE(L

R4 KUHAKREIT4HL MMP2, TIMP1., COL1a mRNA
FBIKFHE (Xxs)

it n  MMP2mRNA  TIMP1mRNA COL1amRNA
i 10 1.00 1.00 1.00

HrAY 10 4.46:022" 563+018"  561+0.19"
FHPEXTIR 10 6.36+0.04° 3.27+048° 3.34:0.20°
SR 10 7.06+0.13°%  3.61+0.23° 244:015°
ZizhmAle 10 7.50+0.37°* 254+053°* 2.84+1.86"°*

VE: SIEHH LA, "P<0.01; SHIIMLE:, “P<0.01; H5524
RFAIEH b#s, * P<0.01

1 2 3 4 5
MVP2 | s i e s . | 724D
TIMP - em— . . d— 22 kD
Raf | S - e e | 73 kD
p-Raf 73 kD
MEK | W S w— w— — 43 kD
ERK WM\ 42 kD
GAPDH ---.,‘ 36 kD

TE: 1 RN 452 o BUMAL ;3 S P IR 4 52 (Rl
5 Jy 5 Pl e dl
B3 AHKRAFHL MMP2, TIMP1, p-Raf,
p—-MEK ., p-ERK Z&ik ik &l

p-MEK, p-ERK £ ik lb & ( K 3, %£5) HIE
WO B B, B ZH MMP2. TIMP1 & H 3R 18 &
p-Raf. p-MEK. p-ERK 7K F-# i 2 F} 55 (P<0.05,
P<0.01); SR A, BHMEXIRA RSEZE. &
FlH4H TIMP1 %35 p-Raf, p-MEK. p-ERK /K31
AP TR (P<0.05, P<0.01), ZZ4f&7E4 MMP2
EAFEXKFEW R TE (P<0.01), HE225EHEH
BHGHEA TR E (P<0.01),

o

JHEF Al 02 — PR BRI K AT M e, HOR
PRAR b A0 F5 R E RN 0 . 2R A (hepatic
stellate cell, HSC) 145# 2 ECM i BEIRSE ., 4T
AT iE— ik o AL, I R e nY & AR R
RGO T AR, AR IR BIr S 20 AT
B R A e N T R EO) =R 1] RN PR A
YA O R — TR A D () A ER PR AR 1

SONETUREUE A (BRI ), MEEA (h
A N RGN DA 2 b - S22 M) L
HAEZWN . 2SI A, L EE N
R B ORKET . W T HAERRE . B
JFZ D038 4048 . T RAG TG . FOHE s HhA% IR TR
R RFATR . AR RTRIE RIS, kB
T8 UK EBORT A A8 J 8 I T D R be , B
HLF s bR, . BB FRR (hyaluronic acid,
HA). THEYFTR i IV R )5 R 2R 1 (laminin,
LN ; [A)bsh o 5 BRI MR . A AR S AR A
KFEHR M AT IERE B2 A (liver stiffness measurement,
LSM), il ffi i TIMP1 SRR R, AR
3 g 0,

JHREEA R A RE ST, (A BB SR i £
T3 HSCs St de A st A= 754k, 164k Ha SCs
FREPER IS o-SMAE H, JF4rl K COL1 a 4
ECM /%, WeRATIEZE M, TEIMATLr4Etk "2, Ak
Scue, EEAH R E ES CCl, BAUHEAZ 2 [ B
E . BERRE, BRI K ALk 8 FAIE I
CCl, J5178hiR%e, ST %, BEY &, KEWR
W, S T LA R, R IR I 5 % [
HAURARGE . DR R, AR RS A R Ak
LF Y0 A, Hop CClL AR /e #0E HSCs, REfSHE
TREALLIG R P 2T 44k 1130

SIL J&— Rl RS H ORI 259, vl P 5
AEAIRRYT, UG T 578, ICERTiZ 2 )]
DIVBER S E O, T HSCs FB4FE DX it P BRI
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K5 HBHKREHIHL MMP2, TIMP1, p-Raf. p-MEK. p-ERK & H#l2 LK FEILE (X+s)

25 n MMP2 TIMP1 p-Raf p-MEK p-ERK
5 10 0.35+0.02 0.13+0.08 0.11+0.04 0.35=0.02 0.17+0.03
HETE 10 0.63 +0.03" 0.51+0.02" 0.93 +0.12"* 1.16+0.11™* 0.80 + 0.03**
PRI %o R 10 0.63 + 0.05 0.42+0.04 %% 0.27+0.02%% 0.71+0.07%% 0.25+0.02%%
S 10 0.61+0.02 0.38+0.01%% 0.69 +0.03%% 0.84 +0.01%% 0.71+0.06%
SRR 10 1.07 £0.07 444 0.31+0.02244 0.29+0.04 244 0.50+0.034%4 0.26 +0.07 244

T HIERALILE, "P<0.05, *"P<0.01; S L, “P<0.05, “4P<0.01; S54GRS, 4 P<0.01

PEXREZGH

ARSZES R, AR T B JUBR RO R AR B
YER . ¥ BHE P I A U A de b, ALT
FEAAAET AN, 2 A0 3 A e AR
AST FZAFTETHFAES IR, A8 R B 1 in
#, PR pn IR, AST B A . &
I IUREGAIT R, KIS ALT  AST 2% FI#,
Hr S22l Aia TSGR ks, BT SIL. [FlAY,
HE Je (o] WL IEIE 25 2 40 B B i3t RAEAIR
TR, T 405 A I A LA R B

Raf/MEK/ERK {55 % Be 4 15 5 MU A% 326 31|
p Py, SEmEEARAER . EF . pRELME
HIhfE, BRI, B4ty &k 4 TR R 5 Raff
MEK/ERK {55 BB A B VI OC R, A& 10208
S PE, AEZEME HSCs foMss . ALk R T mfE
S AR, SRR T I U BRI T
K BUJFBE Raf. MEK. ERK & [ 1B W2 fhk 7, X
RS R A Y R DUET AN E I LERL I 22—

Raf/MEK/ERK {555-3 i 1] LA3E 2 3 i
) MMPs & TIMPs 335 fiF il ECM., MMPs/TIMPs {4
FAE IR NS EE A6, HAMS]E ECM
TR AL, SEUF 40 kA f kR e,
MMPs J& — 21 5 25 K 5 14 85 11K A g, T R fif
ECM hi & sy, IEEA —E MR R RE,
Herp MMP2 AT 45 8 F R 1 R R AR 20,
i TIMPs 1] 5 MMPs 25 & 02 AR, 30l 0 1
TIMP1 3Rk LiH, AT 380 MMP2 35 #3221,
BHAT ECM [ RE AR, M5 B0A0 A i B 21 2 1) 2R
g 202 AT AL IR G AR R, FREXT ECM
HA R F ) R BE 0 B AE R T IOE e 2 T, ELTE A
I, ECM A i) i i i T HL B A i b i, SR E
()6 LI 22 SR AR D1 I IR0 3 s i G 2 2 Ak
AR P AR WA TG
R SR A e, SRR RBFIE L2 MMP2 &
AR T 5 1 SRR g, 522 A 4] MMP2
FREE OB R, JF H TIMP1, COL1 o ik /K3 M

o -SMA [HM:F IR AU R 2 B B R R, X sers ik
F W HT LR B0 1K 52 MMPs i1 TIMPs 22 [a] ) 3F-
fiy, FAfE—ERE LT ECM AYRRAE

52 2595 IF JUBR LB I 4% CC, 15 T K BUIF&F
s R, RPN, Rl AT MMPS/TIMPS
K&, {2t ECM WIRESE, FLhiF£F 4 Ae /e - AL )
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