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 E.BH RABABNRKAFAENERLEEE G EHARIH A-1(TIMP-1)/4 8 LR & G B-1(MMP-1) £ 12 # %
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A MEREIIFABBEA, WRAARE RS — REHE 48 h L& K K. SR o, B 29 £ S0 f & F & &6k 2L 5
B (ALT) R MNARRAAHBH(AST) . R FEEG(ALBfF & /K& G (A/G) 40 F Kk &k m AT ¢4F 4 1L 45 47 5 91 R B2
(HA) L E#ZF G (LN AR EG (PINP) AN BEKRC-N); VG FEWR X KT T HIRE Fo 4 4L o9 42 B RT-
PCR # i) B JE 40 28 o F 7% LIL 3D & & («-SMA) \MMP-1 #= TIMP-1 £ B Ak K-F, SR 5 E 5 x84 Fo bk % 40 138, BT 4
YA 2 Fe AL A 21 K R e % ALT . AST . HA LN PIINP #= C-IV & E 5t & A & ALB.A/G F B ,o-SMA , TIMP-1/MMP-1, TIMP-
1 AR AEER,ZFALITFEL(P<0.05); 5FF4LMmbE, MAME KR oiF ALT.AST.HA,C-IV ik & F= AT Ik 2F 410
it oIt & o SMA TIMP-1, TIMP-1/MMP-1 £ B R A 3 3% , £+ A 43 F &L (P<T0.05), i SRR T LR L
B, TIMP-1/MMP-1 %k % #5 #m B T FF 40 i 91 3 it (ECMD 843047,

KW M S T A 5o F RIS R G2 B R RR G B-1;4 8% 6 B4 2404 5 -1

doi:10. 3969/j. issn. 1671-8348. 2013. 09. 002 XEKARIRAD : A XEHE:1671-8348(2013)09-0964-04

Effect of diabetes on expression of TIMP-1/MMP-1 in rat hepatic fibrosis tissue”
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Abstract:Objective To investigate the effect of diabetes on the expression of metalloproteinase-1(TIMP-1)/ matrix metallo-
proteinase-1 (MMP-1) in hepatic fibrosis rats. Methods 40 healthy male SD rats were randomly divided into four groups:normal
control group,diabetes group, liver fibrosis group and diabetes liver fibrosis group(double model group), 10 rats in each group. The
diabetes group and the double model group were intraperitoneally injected with STZ to establish diabetes model. The liver fibrosis
group and the double model group were subcutaneously injected with 40% carbon tetrachloride(CCl,) peanut oil solution to estab-
lish the liver fibrosis model. At 48 h after final injection of CCl, ,the blood sample was collected from heart. Serum alanine amin-
otransferase(ALT) , glutamic-oxaloacetic transaminase( AST) ,albumin(ALB) and albnmin/glonmin(A/G) were detected by the au-
tomatic biochemical detector. Hepatic fibrosis indexes,such as hyaluronic acid(HA) ,layer-attached proteins(ILN) , procollagen type-
M (PIINP), NV type collagen(C-IV ), were detected by the chemiluminescent method. Live tissue sections were stained with HE and
VG to observe degeneration necrosis and fibrosis levels. The levels of mRNA expression of a-SMA, MMP-1 and TIMP-1 were de-
tected by the real-time PCR. Results Compared with the control group and the diabetes group, serum ALT,AST,HA,LN,P][I NP
and C-1V levels in the liver fibrosis group and the double model group were increased, ALB and A/G were decreased,and o-SMA,
TIMP-1/MMP-1 and TIMP-1 gene expression was increased, the differences were statistically significant (P<C0. 05). Compared
with the liver fibrosis group,the serum concentrations of ALT, AST, HA and C-]V in the double model group were increased, a-
SMA . TIMP-1 and TIMP-1/MMP-1 gene expression was increased and the scores of liver fibrosis were increased, the differences
were statistically significant(P<Z0. 05). Conclusion Diabetes can promote and increase the occurrence and development of hepatic
fibrosis, TIMP-1/MMP-1 imbalance intensifies the extracellular cell matrix(ECM) deposits,
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Wl DR J2 LAME P 1B 7K 7 38 i D AR AE i AR A . MMP-1) #4248 14, 58 RE ME 8 S Wt JIF I o ECM #4511 R fige 1%
] B R 3 W DR 9 T 10T RG340 I R Ak 9. 76 I 15, 5% BT L Ol TR 43 B LR X AT 2 4 4R A B mE , TIMP-1/
o 2 R OB X 1 22 MO A0 U O I I A A A B AR MMP-1 Z ¢ 1643 FR g AR % 2 JIF 27 4E 46 v i 4 D 300 4 0 s
HEVEF 5 T £F 4 A0 00 6 R AE B FT 22 vh ™ L (R LML A XFR B4 4i 4k 2020 TIMP-1/MMP-1 Rk B2 B F .
RESC A . JIF 40 B 1 5L i Cextracellular matrix, ECM) 43 fi 1 ¥HEF=*
£ 4 32ty TIMPs/ MMPs 2 %5 i ¥, Ho b 4 )8 % (1 1.1 Mkl 4% PR £ 1 Z (streptozotocin, STZ) (Sigma A 7)) ;
214 | F-1 (tissue inhibitor of metalloproteinase-1, FREEER TP IR — 8N (WA 2R A W 2w 5 DU G Ak ik (I 25 4 1A
TIMP-1)/4 J& 3 & # 1 B-1 (matrix metalloproteinase-1, 2R 2 5D 5 3% B R R Chyaluronic acid, HA) .2 #hiEHE A
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(laminin, LN) | IV 5 i Ji2 5 4 (collagen type IV, C-1V) F1 Il %Y
R JBE 5t (procollagen type I, P I NP) i 5] CER M 22 B A= 95 4%
A 5 e RNA R & (bt R4 b /A 7)) s TaKaRa RNA PCR
Kit(AMV) Ver. 3.0,SYBR Premix Ex Taq Il (K& % 4EY)
Al) s MMP-1, TIMP-1 ,B-actin RT-PCR 4" 3 5| 4y ( R T &
B 51 5 W3R 1) 5 i it iwE DU 52 43 B 4R (36 [ s A A
AlD . pH4. 5 AR PR FEH) : A WK 0. 1 mol/L AT IR 5
B 0.1 mol/L (P4 =M. A B=1: 1. 32(JA R A D ;
1%STZ ¥ B i« A% BT 75 Bt & 19 STZ, % T HoA R 4R L i
pH4. 5 B FF R BR 22 vl v N s 3 S0 i D
*1 RT-PCR EE RS ¥ 5l

FEE 4R 5191751(5-3)

o« SMA Forward: TTC CTT CGT GAC TAC TGC TGA G
«SMA Reverse: CAA TGA AAG ATG GCT GGA AGA G
MMP-1 Forward:CTT TTC AGC CAG GCC CAG GT
MMP-1 Reverse: AGA AAG GCC AAG GGA ATG GC
TIMP-1 Forward:CTG GCA TCC TCT TGT TGC TAT C
TIMP-1 Reverse:CGA ATC CTT TGA GCA TCT TAG TC
B-actin Forward;CCT CAA GAT TGT CAG CAA T
[-actin Reverse: CCA TCC ACA GTC TTC TGA GT

1.2 W misl s Jf FRMEYE SD KL, MK BT i 300~350
g 440 B THERIRB=ZFEER =Y LR P00 KEIEN
PR R 18 BEATL A Ry IE 8 X BAL W DR G 4L T 27 4 b 4L L B
PRI T e AL 2 COUBE T 20D . 4% 10 H, S ET R R AR 1M,
DA 12 (= R N Wy T B R W T o DL 2 N8 SR B )
[F A R A Ay A TR A TR A 8 o VR R A A i Y R . W PR O A
— Y IE 1 STZ 35 mg/kg.48 h AR ML - W 5 b K F
16. 7 mmol/L Ay Bl JR G BE B K 50, LR e fbdl . j F i 4
40 %6 119 DU S AL B A6 2B W T R GR & 0. 4 mL/ kg, DL IR
3 RIS 0.2 mL/kg, XBBIH . — RPN I 134 STZ 35 mg/
kg, 48 h B HKCR 1L, W A2 i, 7 d 5 3 A I R , I R
F 16. 7 mmol/L i K BLRZ T 7 41 40 %6 19 U 5 Ak 65 46 28 il i
W E WM 0.4 mL/kg, DUS &I 3 RE RS 0.2 mL/kg,
8 JEI K M s At 100 G B b RR T L AL FE A5 A R B O IR
L E U412,

1.3 $EAREI 4 B 3l A fh o B S0 A TN IR A Ak B B Tl
(alaniine aminotransferase, ALT) . K [ ] 4 & Bk 24 3L % F4 1iff (as-
partate aminotran-sferase, AST) | Ifil. 3 i & [ (albumin, ALB)
R EA/BRE R (A/G) . ¥ R 6% E HALN P NP
il C-IV., RT-PCR(SYBR Green #H X} & f& ) ¥ I T A 4H 21
o WL 3N & 13 (a-smooth muscle actin, «-SMA) \MMP-1 #il
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TIMP-1 ik, HBUHNEZA 2 50 mg 5 6%, 44 U RNA, ] £
cDNA BT , [ i 5 R W AR & - MgCl, 2 L 10RT Buffer 1 pL,
dNTP Mixture 1 pLL.RNase Inhibittor 0. 25 pL.. AMV Reverse
Transriptase 0.5 pLL,Oligo dT-Adaptor Primer 0.5 pl..RNase
Free d H,0 3.75 pL £ i RNA 1 L . Total volume 5 L, 30
C 10 min,42 C 30 min,99 C 5 min,5 C 5 min,

RT-PCR JZ i & % : SYBR Premix Ex Taq [ 12.5 pL. I
W5l 1 uL N5 1 uL.dH,O 8.5 uL K dh RNA 2 pL,
Total volume 25 pL, 95 C 305,95 C 55,59.5 C 10 s, Kl
TP 3 40 AN ; 65~ 95 C AR LR AR it £ A 2P IR
10 s, 4+0.5 C/IEHIFAT LI FOER I , 2 60 DEIE .

9 FAGL N - 23 45 SR LA B K RRAL BE B B U [ A
JBEK A WAL, VG e,

1.4 geitsesb s B ] SPSS16. 0 483t 144 A7 % 3i 4b 21
TR, Tds o8 o XFEARBOGAT I 22 55 E R I, O 25 5%
i One-Way ANOVA ¥ 5. 7 22 A 55 B ] Kruskal-Wallis
H R 50 W S 22 5%, 15 ] Mann-Whitney U 636 #F 17 W 20 [7]
HLH, LA P<0. 05 25 5 e it 24 0 3.

2 7 R

2.1 RETFIHBETR bR 500 % X B4 LB 2T 48 10 41 FI
BRI ALT AST % 52 W1 71 % ALBLA/G W] B AR, 22 57
A G R L (P<C0. 05) 5 5B SR 21 LA T 27 e AL 4 L URE
R0 ALT AST R E 8 BT+ = A ALBLA/G Bl B REIL. 2560
Giit2E R (P<<0.05); 54 de {20 L, AU R 40 ALT,
AST Jhe . 2R A ST 2 L (P<<0.05), W& 2,

2.2 KEUMTEFLF4efbdgbn 505 X B L8 SR 27 4 4k
2 BRI ZH HA LN PIINP F1 C-IV B W1 &, 2 = A 4 it
2R SL(P<C0. 05) 5 5 8 b vs 20 L 48, I 4 4k Ak 4L U TR 2
HALN.PIINP.C-IV B B3 &, Z R AR IT¥E X (P<
0.05); 5 HFLF e fedi th i, W R HAC-IV A&, 2 5 A 46
8 L (P<<0.05), W3 3.,

2.3 AL VG Q@A IE R XS AL IR/ i g5 4 E
B A R HE BN A T R UL RR AR M IR BE T IR R A 4
B AR PR A I 5 4 B A TR R b i IR PEIRBE i i AR
P 5 21 4 Ak 20 240 060 ) vz g 07 78 1 L IR BE . 48 1k 4 if iR i L DA
TCAE X Ry Je i Rl AR . A 2T 4R 2H U 2R 1 00 - (H AR R
JRABL /N 5 WA B 21 oy IR 43 JHE /N I 85 4 IR L I 400 1 2R HE 5
PR IR EE A, £F 4k 45 45 SV A T8 56 A — I & 4 &
L AN 19 o e T I I N o ok A 1
Bt BLE T R 4,

F2 JLAKRBIFMBEERLER(TLS)

215 n ALT(U/L) AST(U/L) ALB(g/L) A/G

IE# X R4 10 68.460+17. 534 106. 928 +19. 659 42.582+7.667 1.23540. 420
Wl PR 9 4L 10 85.723+18. 998 112.615420. 178 42.446+7.915 1.228+0. 143
JF£F 4 e 4 10 171.532417. 415% 175.518423. 711 32.046+9. 982 0.7114£0. 3122
U AL 2 10 224, 914423, 32120 234,058+ 18, 0012 31.76247. 768 0.70340. 408

©:P<C0. 05, 5 IEH X AL L5550 P<T0. 05, 5 RIG AL HL AL ;< P<<0. 05, 5 IF4F 4 fb 4l L3R
=3 L EXRAFAENIEFRRENLILE (ng/mL,745)

24 5 n HA PII NP LN

1E# X IR 4 10 88.856+11. 848 8.20640. 953 8. 71744, 546 6.026+2. 331
Wl PR 4L 10 97.808+19. 123 10.991+3. 315 8.720+2, 582 7.085+2. 404
T £F 4 b 41 10 194, 892414, 594 16.22343. 217 15. 12245, 335 10. 56141, 319
WAL 2 10 251. 484 +63. 4662 20. 1845, 0322b¢ 15. 6462, 992 10. 81144, 026

* P<C0. 05, 5 1E % X BT Lh g s P<<0. 05, S5 IR AL L 5 5 < - P<<0. 05, 5P T i fb Al L 5%
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A IEH X B BRI C TP AR 2 s D BRI A .

1 THXRFEARBEFESGRIA(VG F&,X100)

x4 4 ARRAEL ST HHLE (1)
Ay ()

AU e R B RO
1E X B4l 10 10 0 0 0 0 0
W PR 9 21 100 10 0 0 0 0 0
JT£F AL 4 o 0 0 4 4 2 8.745.420
XU AL 20 10 0 0 2 4 4 13.646.813"

“: P<{0. 05, 5 T £ e 41 L %5

2.4 JFHE4E « SMA.MMP-1 #1 TIMP-1 3 H 38 5IEW
S I ZHHE B, BT T 4k Ak 4 AR R 40 o SMA, TIMP-1 K

TIMP-1/MMP-1 EH R XA &, ZRARITFE L (P
0. 05) ; 55 4 JR 95 40 Lb %8¢, JIF £F 4 1k 41 A XS B 4 o-SMA
TIMP-1 } TIMP-1/MMP-1 kA £ E T+, ZRARIT¥E
X (P<C0.05) ; 5 fF£F 4 fb 4 b A, WL A 4 o SMA FITIMP-1
K& TIMP-1/MMP-1 3L ik T+ /. 2 R A6 G % 8B L (P<
0.05), IE H XF B 20 F1 ¥ K 9 41 o« SMA, TIMP-1 X
TIMP-1/MMP-1 3 F £ 35 K F LK 22 57 TG i 2% 38 L (P>
0.05), &4l [a MMP-1 Bt Rk K P L 22 5+ RS i 8 X
(P>0.05), W5,

x5 4 AAXRIFEARFH oo SMATIMP-1 #1 MMP-1 EE RiZKFR LB (TLs)

20 51 n a-SMA TIMP-1 MMP-1 TIMP-1/MMP-1
EH X B 10 1.41240. 237 1.1030. 777 1. 0640, 681 0.97340.772
R s 21 10 1.99240. 166 1.13440. 306 1.13440. 122 1.00040. 091
LI R 10 3.285+0. 054 3.816=+0. 887 1.488+0. 421 2.56140.307%
KA R 2] 10 17.92740. 672¢b¢ 6. 92040, 588w 1.619240. 524 4.27941, 41420

©: P<C0. 05, 5 IEH X AL HE AP P<T0. 05, SR 4L F A ;¢ - P<<0. 05 5T LT e fb 4l He 4

3 a9t it

B PR 9T 55 I 2T e Ak A 25 V) 96 3, ) A2 300 JFF 2T 4t 4k 9 3k 2
B 1) R O i e AN i |0 =X G i o K IR A D S AL )
WA T 00 M 4G B (H EE AL A Bl B . e o AR A A DR
9o I B2 R BN A 5 B RS 1 L IR RRAE . A BIF 9T SR 4 PR A
B 5 T W DR AR R LG S IR R S B A, 5 & K R
BOME DR . DU S Ak B R 0 b M T AR R S e A
i £ 2 S AR A = SR 3 1l 5 DA 5 EOAT 40 I 40 BT
40 BLIR PE TN R A R OE T 4 41 AR SR LRI A
JHL R floh ) S5 2 0 0 ok o G D A A 7 A I AR ik, YA
A kA wE, R ALTAST BT I3 =2 1 40 I 4 5E F1 3R
FEIY LT 216545 s ALBLA/G 2 I 40 M & B AR 3 20 8 0 36 4
HPEACRE B S5 HFIE & Th e F R E R IE ., ECM 2 i g
JRIEH CLNLVHA 5 40 41 5. B L ECM R AR i 7= 4 2 B
FEMEAR B E %, HAl, HALLNPIINP 1 C-IV b & W
V4 6 R A 0 JHF & 4 Ak 1 5 % 45 A ) B G 42 2 R 6 i K B
G R R P R LA I AR A S A T AR
G5 BN BERFR AL S 16 3 X R AL 4, B W8 Rk A B X
S 2% LB R 6 JFEUE I B Y A N . AR 4R AL P
ALT.AST . HA.LN,PII NP #1 C-TV ¥ &£ & F 1E 5 % 18 41 Fnop
PRI ZH s ALBLA/G B FEAIR (P<0. 05) Il 22 95 # B0 AR » TIF 56
R . WU A 5 I A 4k 40 b, ALT AST HA Al
C-1IV 25 5 i b2 38 L (P<C0. 05) o WU T8 4 2 JIF 27 4 4k 452 750
JIORE a5 55 A0 358 IR GRS N T T RE IUE £ 4 LR B L AR E TORF

Y kR, Hei R 5H8 YR VG Qa2 WA & 1
R B EF 4 o3 39 A 0 1 L TR, XURE Y 20 45 i £ 4 {4 L
B EFA G E XL (P<0.05),

JH 2 4 Ak 2 & il 15 0 1 08 B AR AE L R AR L O
ECM i FE 34 A4 Fn S o OB . W98 R WL AT 47 4 b % 2E b o 36
R AR 40 it Chepatic stellate cells, HSC) 9 #8415 il 14 5,
MEFH RS HSC #i5 )5 , HSC 545 S WL £F 4t 40 e 5 4%
FHEERIE o« SMA, FE LKA T HSC it . i8] o« SMA J& HSC
WG bR & o 32F TR A $5 O I 2F 4 Ak e I M T R B Y 4
PR, At RT-PCR &5 W58 51, 5 15 H 0 B 4 000 BR % 41
Po# s T £F e A 2 WU B 2 o SMA B 3k B i T & (P <
0.05); 5 FFLF 4EAL A L4, W AL 20 o SMA Y 3R 3K T i3 (P<<
0.05) . 35 75 i 375 451 () 1F 5 485 SR — B0, B/ 18 0B 7T LA A2
I IE HSC 3% 4k 1 56, AT I 25 K BRUBF4F difb i B . I
I HSC T 76 48 R 9 A O¢ PR JH 4 446 1Y 2 5 78 vh ml gl
FH MM . Sugimoto 553 1 1A 4 ST 4 & B = 1L
BERT LG HSC 1y A= 1 Bk S5t i 7= A, 387 w8 I 4% 2 412 it
JREF et & R TR R . AR SN 5250t WA B, A [6] 5 v
T (%74 & B 2 E A HISC Jf 2 B0 HSC #5758, H DNA & i 2
FUAHETT o BT LA B PR 5 45 B 2 T B X I 2T 4k Ak 1 B
W) W] fiE A 3 A BT HSC RTEY i e )5t ECML 9 7= 46, 3 1 i 22
a4k,

JFEF 44k 1y 7= A 2 i T MMPs 3% ¥ F B () TIMPs 1%
PETH 5 B ECM 1 & G RS 7 0 25 4, AT i 31 ECML 72 JIF



FTRESF 201353 A% 12458 94

Pt BE TR . MMPs J&— 21 85 5 F K i il . & 4 T ECM H 4
LA K it B B R AR AR R R L, 2 T ECM 8 487
BB E T —KEE R TIMPs & — 4175 40 il MMPs T 611
ML IR, 545 H ) i MMPs DLt 48 0] 306 25 FE i 52 4 14
AT P4 MMPs (931 ¥, Br L, TIMPs/MMPs £ %5 78 4 3¢ JIT
i ECM - fi e %5 B 24 . MMP-1 & MMPs %% 1) —
BB % ECM iy T I e JRE7, MMP-1 1 3% o 32 %
ZHEF Y TIMP-1 (9% . ATFR R e T4k &
JEt AR, TIMP-1 [ 323834 5% , TIMP-1/MMP-1 [ b (E T+ &
fifi ECM. [ A i 20 o 3800 T 12 J5E 2T 4 4 R 28 9412 0 AT 4 4k Ak
R I AR e i S B TS [ ik, TIMP-1/MMP-1
LUAEL B B 7E O B E ) b S W T E B ECM & A R R B T
B B ST AE R, 5 R H O T 4RO R AR B B AT
Ak Hp TIMP-1 3584 i . MMP-1 28 4k AR B 58 . M i 51 2
TIMP-1/MMP-1 848 S 8T 4k i & A4 5 k[ 19 ]— 2L
SR b4 i, WA E 4] TIMP-1, TIMP-1/MMP-1 % ik
Fh 5 (P<C0. 05) , | It B 1R AR bR 25 7T K BT 2 4 1k 72 5
H5 TIMP-1 £k A 26, A J& MMP-1 #3584, T L,
TIMP-1/MMP-1 2 fi5 il 7 ECM I8 B, B8 R 9% F5 22 M
M52 M TIMP-1/MMP-1 £ 4t (% 5 7, 50 68 (9 ML) - 5 i
BEIE T HSC (335, #0519 HSC Bk &1 TIMP-1, AT
FE T TIMP-1/MMP-1 % ffif . H 0] fE 19 AL il 38 A5 =5 i A iR
A RESr I KRB TNF-o IL-1 45 RJEA T e A1l Lk — 4
Hl 3% HSC 154, % i TIMP-1/MMP-1 [#) F # ., Wakisaka
AU 5T AN O s 7R LB B0 R, ECM. B 43 10 Bk 2F 45 52 i)
MMPs By ik, E#E 8T . ECM o i 1E % 54y @ % 1E
ECM 43 W 14 0 S35 R 35 15 5 o 7 I8 5 19 0 300 3 b £ I
R L BB IR, B T TIMP-1/MMP-1 1E % 335 f1 I8 5%
ECM Wi,

BRI B DR Jon B JFF £F 4t 4k % AR i HLN 5 TIMP-1/ MMP-
1R A YIS R . AT WS IR T 27 4 fbad 72 5 HSC
Wik A TIMP-1/MMP-1 8 95 4 2% 5 5 % A9 HL S 77 LLUE 47 3tb
[E5) FH AR DR 9 R DG M T 27 4 Ak 1 A s AL O i R b By A 0 I s
H 2 T £ 4 42 4B 1) BB RA T vk

S E 0k

[1] Yang W,LuJ,Weng J.et al. Prevalence of diabetes among
men and women in China[J]. N Engl J] Med, 2010, 362
(12):1090-1101.

[2] Nathan DM, Buse ]B, Davidson MB, et al. Medical man-
agement of hyperglycemia in type 2 diabetes:a consensus
algorithm for the initiation and adjustment of therapy:a
consensus statement of the American Diabetes Associa-
tion and the European Association for the Study of Diabe-
tes[ J]. Diabetes Care,2009,32(1):193-203.

[3] Hickman IJ, Macdonald GA. Impact of diabetes on the severi-
ty of liver disease[ J]. Am ] Med,2007,120(10) :829-834.

[4] Arthur MJ, Mann DA, Iredale JP. Tissue inhibitors of
metalloproteinases, hepatic stellate cells and lever fibrosis
[J1.] Gastronenol Hepatal,1998,13(Suppl) :S33.

(5] BRAR R4 A R /NF L 45 R B 28 240 39 5k X PR K
FRBEAL Y R ma [0, U MBS 2% B 2 4. 2011, 34 (2) : 156~
158.

[6] RIE, R, TR B, L4102 W 7 J0F Ak SR
[T, AT ek 44 75, 2002,10(5) : 327-328.

967

[7] Moscatiello S, Manini R, Marchesini G. Diabetes and liver
disease:an ominous association[ J ]. Nutr Matab Cardio-
vasc Dis,2007,17(1):13-20.

[8] Garcia-Compean D, Jaquez-Quintana JO,Maldonado-Garza
H. Hepatogenous diabetes: current views of an ancient
problem[J]. Ann Hepatol,2009,8(1) :13-20.

[9] Chobert MN,Couchie D, Fourcot A,et al. Liver precursor
cells increase hepatic fibrosis induced by chronic carbon
tetrachloride intoxication in rats[J]. Lab Invest, 2012, 92
(1) :135-150.

[10] Zeng MD,Lu LG,Mao YM,et al. Prediction of significant
fibrosis in HBeAg-positive patients with chronic hepatitis
B by a noninvasive model[ J]. Hepatology, 2005,42(6) :
1437-1445.

(1] 72 UM o IR I 55 fb 2% & GV A6 im 35 I 41 4 1k 45
FRIEM [T, 52865 46 56 75 2 2 35,2009, 27(6) :672-674.

[12] Chen YW, Lid G, Wu JX, et al. Tetrandrine inhibits the
activation of rat hepatic stellate cells via up-regulation of
Smad 7[J]. Chem Pharmacol Bull,2005,21(5):563-567.

C13] J5 i i, 18 8. & i 4% %) BT £F 48 1k K BRUF 4 41 o« SMA
M CTGF Kk iy m [T 1. o = AL EE 25 4 75, 2009, 11
(7):1-4.

[147 Sugimoto R, Enjoji M, Kohjima M, et al. High glucose
stimulates hepatic stellate cells to proliferate and to pro-
duce collagen through free radical production and activa-
tion of mitogen-activated protein kinase[ J]. Liver Int,
2005,25(5) :1018-1026.

L15] 207 X847 R B, 55, Wi 98 B 3= 00 K BUTF 22 00K 4 i
B (1], [ A IR 2 4% 75, 2009, 19 (11) : 1669-
1672.

[16] Veidal SS,Karsdal MA, Vassiliadis E, et al. MMP media-
ted degradation of type VI collagen is highly associated
with liver fibrosis—identification and validation of a novel
biochemical marker assay[J]. PLoS One, 2011, 6 (9):
e24753.

[17] Timuro Y,Brenner DA. Matrix metalloproteinase gene de-
livery for liver fibrosis[J]. Pharm Res,2008,25(2):249-
258.

[18] Hemmann S, Grafl J, Roderfeld M, et al. Expression of
MMPs and TIMPs in liver fibrosis-a systematic review
with special emphasis on anti-fibrotic strategies [J]. J
Hepatol,2007,46(5) :955-975.

[19] Nie QH,Duan GR,Lao XD,et al. Expression of TIMP- [
and TIMP-2 in rats with hepatic fibrosis[]J]. World ]
Gastroenterol,2004,10(1) :86-90.

[20] Sun X,Han F,Yi J,et al. Effect of aspirin on the expres-
sion of hepatocyte NF-kB and serum TNF-¢ in streptozo-
tocin-induced type 2 diabetic rats[ J]. J] Korean Med Sci,
2011,26(6) :765-770.

[21] Wakisaka M, Spiro M]J, Spiro RG. Synthesis of type VI
collagen by cultured glomerular cells and comparison of
its regulation by glucose and other factors with that of
type IV collagen[ J]. Diabetes,1994,43(1):95-103.

(Wi fs B #1:2012-07-03 &[] H #1.2012-12-25)





