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Abstract

AIM: To investigate the implications of matrix metallopro-
teinase-13 (MMP-13) and tissue inhibitors of metallopro-
teinase—1 (TIMP-1) in the development of liver fibrosis in
experimental nonalcoholic steatohepatitis (NASH).

METHODS: Sprague-Dawley (S-D) rats were randomly
allocated into the normal group and the model group. NASH
model was established by feeding rats with fat-rich diet;
other rats fed with normal diet were taken as controls. All
the rats were sacrificed at the 20" and 22" week. The
expression levels of MMP-13 and TIMP-1 were assayed
by semi-quantitative RT-PCR. Conventional histological
examinations of all the rats were performed after HE and
Masson staining.

RESULTS: At the 20" week, hepatic MMP-13 mRNA
expression (1.14 + 0.29) was increased in the model group
compared with the normal group (0.71 + 0.08, P<0.01).
TIMP-1 mRNA level was also increased in the model rats,
but the difference between the two groups (0.73 £0.16 vs
0.60 £ 0.03) was not statistically significant. At the 22nd
week, MMP-13 mRNA expression was remarkably de-

creased (0.84 + 0.10), whereas TIMP-1 mRNA expres-
sion was significantly increased compared with the con-
trol group (0.75 £ 0.12 vs 0.60 + 0.10, P <0.01). Remark-
able steatosis and fribrosis were also revealed by HE and
Masson staining.

CONCLUSION: Although MMP-13 expression is increased
transiently in the early stage of NASH, TIMP-1 expres-
sion is enhanced continuously. The latter may inhibit MMP-
13-induced collagen degradation, resulting in collagen
accumulation in the liver. These data suggest that TIMP-
1 plays an important role in the pathogenesis of NASH
with liver fibrosis.
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BB L KR AR T8 AP S 5 I AL AL AT 2022 2 40T %,
SRR R AR EGBE-13(MMP-13)f A R4 EEG
Badp ) ) — 1 (TIMP—1) &34 89 T AL, 3F5T A 2R im4dp
RGBT 4F YA 2 R R AL P 6 7 3L

FiE: SD KR 40 R, KAy AR M Azt BB, A
A4k R A8 & M4k ) & 3 A9 o o PR g B AT AR A,
FFAE 20 wky 22 wk o dtsbse, RAF L FTHEFREL
B4 R (RT—PCR) MM AT 4142 MMP—13mRNA F=
TIMP—1 mRNA #9%ik, JF 5 IR RS R T IRITH
TR

GERL REAV AT 40 47 b LA S04 IS B TP R K SR 3RS
PR AL R 69 A, #R5 R AR LA AL, £
20 wk AFZR 22 MMP—13mRNA &5, BRI (1.14 £
0.29)80 B.& T B 2T B L4(0.71 + 0.08), ASFMH£2F
(¢t =3.71, P<0.01)@f TIMP—1mRNA %k, #A%0
(0.73 + 0.16) & & T L% £0(0.60 £ 0.03), {22 F LB
ZME. A 22 wk MMP—13mRINA A 20(0.84 + 0.10)&
XA R T B, @ TIMP-1mRNA A Z0(0.75 + 0.12)
FAM 85T EFATBL0.60 + 0.10), (¢ = 3.13,
P<0.01). FF£8.4% HE #= Masson 3¢ & 3% 7 AT RS b5 &k Fo
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ZEi0: AEEAAREIT R, MAEH LR MMP-
13mRNA % & d5% %] 55, TIMP—1mRINA % ik %4538
3%, BT H TR AL AR BRI B AT K A e ).

R ERERERR -13 EREREORMHY -1 I
RS HERERT ML AT 48, BHRIR A TR, P44

WS, BT, U6, 4R, ARIFBBITIERMIRSAHEER MMP-13 &
TIMP-1 FRIAZE WS IR R, WL BUZYE 2005;13(4):612-515
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R TR SRS A2, HALRE,
e I LI, B PR S5 T SRR A A M i D7 A AN B
THiEa#h, JEFRE AR W7 % (nonalcoholic steatoh-
epatitis, NASH) J&Ba b PE TR A6 g — AN EE 3 Js P Y.
TR NG T B AR i db 2 T, TIRYAR R T /40 g 4h
H 5 (extra cellular matrix, ECM) g4 Ui
BRI, SIRA ot 2 Mg A <.
EFE4&BEEAR (natrix metalloproteinases,
MMPs) J& — A8t Zn 25+ B A% ECM /K il , L4
JBE AEFNHEIY (tissue inhibitor of metallopro—
teinase, TIMP-1) &2 MMPs fJH5EI57], MMPs 5 TIMP-1
AP ik G4t B A 2 AT ALK R,
NASHEE R, 15 FH - 5 B30 i s B B B RS O, (reversal
transcription—polymerase chain reaction, RT-
PCR) Il MMP— 13 mRNAFT TTMP—1 mRNA £ JEE ¥ M A
197 I 8 S A0 2R ) Rk AT, BRHBATT AR AR A 1 g 117
JH-2F 4k R m AL AR .

1 HRIFSE

L1 A SDRE 40 K, &, Rz s s 2
Ly, JEE140-160 g. Trizol (Invitrogen A H]), M-
MLV, RNasin. PCR Marker (Promega 2\ a]), Atk
FUI R E =244, Hema—48ODNAY™ 1443 (i 2 T}
A, Bk BREERS (LR REREA
H)), AN UVI240 (H AR BEA ), N5
g LX20 & @3S I

1.2 7k STBENLY N 2 41 R4 15 H LI e
TR R, BT 25 H DI E AR, +200 g/kg ¥
+20 g/kg MH[EEE+50 g/kg B ¥y +10 g/kg THERHA.
20 wk Zb%E 7 AR R RRAN 7 AR K, 22 wk
AT Tl 4% 26 FUORER, ALFERTRRACZE &, IRH R
=5, Lh2 g/L e L ZapEE, IR0 HCR L ALFE,
AR, W 0.5 g P4 4U8 N Eppendorf &
POEAE, MTIEFEN 70 COKFERAAAFN. H4AHA

2 E T40 g/ LB bk R & 9 LR &
2 em X 1 em K/NFIFFAZUR BB, AR
i H, YEHE fiMasson = 2 fitf, M Brunt
FRI 43 R0 23 SRR AE T, T K R I S 3 B0 R R
WEETAEAGTR T, IR AR LR I FE . &
R (ALT) , H=E5(T6), EHHMEEE (TCh) %
AL TR FRTE I 2 1.X204 BB A4k A3 i A EAS . B
100 mg A AP 2% Trizol reagent HEH342
IR RNA, S04 Bl e & Wi 5k oDNA &
B, 1% B8 Promega /3w P A P #E4E. B RNA & RT X
N5, BATPCRY™ 1Y, KA 2 X 5| ¥04E A — 1k & ik
AT PCR, Htt B-actinfFANZ (GIMFHINE D).
25 UL PCRIAZRHE: 1 X PCRZE /I (10 mmol/L Tris-
HCL, PH 8.5, 50 mmol/L KCL), 1.5 mmol/L
MgCl,, dNTP %5 200 pmol/L, H 3L IF £k %
10 pmol/L, B-actin F|#% 2.5 pmol/L, RT =
Y13 UL, Taq @1 U. MMP-13 2BV 4% : 94 °C A8 1k
5 min, 94°C 40 s, 55°C 40 s, 72°C 90 s,
30 RIEER, 7T2°CHEMP 3 min. TIMP-1 N 4ft:94°C
A PE 5 min, 94°C 40 s, 55°C 30s, 72°C 60 s,
28 IRE¥R, T2°CHEMP 3 min. FHEHR)E 20 g/L
TRNEHE G BT sk, TEBRAMT ISR 45 Bt
TRAT. A2 B SO R e At AT F 48, AR
HIREAE A, SMHNK B-actin KB Z HFLIR MMP-
13mRNA 1 TIMP-1mRNA [KAH % 7K .

Siih3hbsg RAH SPSS 10. 0 AT GE vk 20 7,
WEE M nean + SD RN, HMILERA ¢ 5.

2 ER

2.1 R RE A A A 20 K RAFRER IR Tk TIERE20 wk,
22 wk 2y RIALBE 7, 18 RBEAIGR R (Fod 1 R AR
BERAMETY) . BHE I R HERS, K B4R g s A2
PEINEE, MEMIEI R, RIEREIEZ INE,
DA RV R B2 1) PR T4 Ah, 38 43 oK B mT DL 2L ST s A 35
W (F2, B 1A-B). Xt K BRI N 4,
Rk AR

=1 5|1BE5

FHR sI=3 JIZKE bp

MMP-13 5° ~AGCTTGGCCACTCCCTCGGTCTG-3" 364
5’ -GTCTCGGGATGGATGCTCGTATG-3’

TIMP-1 5’ -TTCGTGGGGACACCAGAAGTC-3’ 485
5 TATCTGGGACCGCAGGGACTG-3”

B-actin 5' —CATTTGCGGTGCACGATGGAG-3" 599
5' -GCCATCCTGCGTCTGGACCTG-3’
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HRE MG 20062831658 &E13% £418

|2 FEEMALT BN

Tiwk KIETIE YRR IEAT LRI (%)
20 0.86 + 0.38 1.00 + 0.58 30-50
22 2.71 + 1.49 2.47 + 1.00 30-60

B REA KA. A: BBEHVBSHITIE(HE x 400); B: £F4E4H 4008 Ri%
4, FEAEUAIHMASSON x 100).

2.2 M35 An fu ik A 3647 20 wkF22 wkARBIZ1 K
BT P AR B 2 3 TP IRA, TG 76 20 wk B4 K
RS EAMILZE R LR EM, ME22 wk HLIHE
et B E R, 20 wk 122 wk B84 K BRI
iH TCH # B & TR 4L, 20 wk F122 wk BEAI4] K
BRI ALT I3 2 5 TR R (3R 3).

2.3 P40 4% MMP—13mRNA #= TIMP—1mRNA  7E
NER & 20 wk HEIE MMP-13mRNA R34 225 = T 0 A,
TIMP-1 mRNA FRIA B & T IE W AT A, EALXEEN=E
St 7E 22 wk JFEE MMP-13mRNA ik 4 s T X R4, (H
MR A 20 wk AL E B, 1 TIMP-1 mRNA
RIATE22 wk WEETm, SXRAFGEENER.
o HE KB 4 MMP—13/TIMP—1 EL 45 B 55 B 1) () 4 RS 22 wke
520 wk MiEL B2 TR (/X0.05) (£ 4, & 2A-B).

A bp

M 1 2 3 4

B 2 NASH XERAFFD MMP-13mRNA F TIMP-1 BUZRIA. 1, 2 #EBU4R; 3,
4 TH0BLE; M: Marker; EHEHN B-actin (599 bp). A: MMP-13mRNA; B:
TIMP-TmRNA.

3 e

R REE NS  PEE 28 (NASH) S22 H B © 8 2 1A 0 B s bk
FF B AL 53R 15 B /S 45 1 IR AL 10 AT HI9R A2, NASH
[ 2 2R 2 AR 5 R T I AR, TG D5 7 AT R
WEEF2EAh A Ak B R AR . SRR 1k s 107 1k ¢
i3k B R I W 72 B SE R R R B, S EUARTE RS
HEWGTE (FFA) 8522, FFA B4 i 73 1k A 5 ke 28 s 4 o
M, MEBIEPEIGIN, WG S MErEYE i, AT E
JEERAG SHS. ZhifR N B AAGIG I, AP HIA
e SR A mERR Y, SR RERE. it
EUIRANM (HSC) Bmt ), B & b, B4 A
b, RIRRNEFHEARTTY BT A R AEAMUE BT
JFF P B i A 3 (ECM) & ot %2, T B 5 ECM B fig
KFEDE X, NS EECMBEENEEE A4
R R B A (MMPs) (B RR, Hor sy —
A4 B R AR T (TIMPs) BT RHZ MG Z s P4
JOHIE . %5 BT P BOM B 3 DI 92, ZERT 2T 41k
BERE R AR B A B P MMPs SR B R IT A
RN ML (HSC) 1 Kupf fer 40, HSC7E R HANFH105 554%
PERBBOE, HERSRAANURA AL, &
MMP—13 %522 15 [T Py ECM FA . T 41 249 MMPs frI4E 5
PRI R TIMP-1, YRR oSG, HER
ik B R AR T ETE SO0 O 2 A I AR 40
i, JEAAMANE G BN, 7R SRR S T
MR FERFE S, BEAE IR IR K RO T 4R 4 R FR v
Ji4r B O RS R A G0, JF BN s T 4R 44k
I, TIAELT AR MASE R 4B B I RS R IR
BeA. 504 0 B B I Rl 7 — 1 TELF4RAb ) AL 5%
Wg, RIMHRBEPEIREBEABNEH. £
WFCAA, LT et /e — 12 E L 55 e i & A g
IR I R KPR A A 5L BT A Sl I TR R
B S-D KR NASHARRL, 2520 wk L& BoR
KERHFNEAR 50% &AM BT, AECE X A 44 21
ERPENEAE, T MMP-13mRNA 1A B3 3 T 1F X B4,
I3 S HE S AN ALT B B2 T m, B0 TR A i
TR A A TR AR L, T S A i
0 i P U TR VR 48, R TS A AR A, G I
JRAE R, IR ALTE T A 440 R 1, HSC A Kupffer 41
L& R MMP-13 2 5 B ECM, LI BT af 4ifh. ik
P22 whBE B 20 K B AT AR 4L 22 48 SR £F 410 B 2 b0 =8,
JHF S5 P H B 22 A R IR BT AT A o 40 e v 9] b e
FE 40 B 28 R DB, EF4E2H 2R 0E WA, S04 B B/ et
TE RS, I FF2H ZAMMP- 1 3mRNA T S #a34 520 wk
AL B LEAR, T TIMP-1mRNA ik B2 T+ &, MMP-
13/TIMP-1 I ELZ 5 20 wk 19 1. 51 TR 22 wk [
1. 17. A R D R AL in R, 202 MMP-13 mRNA 3%
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&3 B 2 HABRFRER SIEEL LSRR (Imean + SD)

t/wk ay il n iRt TG(mmol/L) TCH{mmol/L} ALT(nkat)

20 EEWHR 7 0.024 + 0.002 0.55 + 0.20 0.92 + 0.17 673 + 196
SBRe 7 0.043 + 0.013° 0.76 = 0.41 2.74 £ 1.79° 1138 + 298"

22 EEWHR 8 0.024 + 0.006 0.44 + 0.18 0.68 + 0.15 501 + 85
SBRe 17 0.043 + 0.007° 0.87 + 0.24° 3.13 £ 0.71° 2934 + 1788°

2P<0.05, °P<0.01 vsIEEIBA.

74 BETHEA 2 4B RSEATAE MMP mRNA /TIMP-1 mRNA ZRI5KFE(mean + SD)

t'wk DA n MMP-13/ TIMP-1 MMP-13/
B-actin /B—actin TIMP-1
20 &N 7 071 £0.08 0.60 + 0.03
SiEME 7 114 +£0.29° 073+£020 151 +0.29
22 FEXR 8 0.73+0.10 0.60 + 0.10
SEME 17 084 +0.10° 0.75+0.12° 1.17 £ 0.21

°P<0.05, °P<0.01 vs IFENIBA.

LB T BEES, TIMP-1mRNA WIAH R I H Fp 1
s MMP-13 PR vg PR & W 22 1) TIMP-1 ik, i&
FRAR 0 a8 AR I ECM B2y JUHE T TR i B i
G BT AR, A e A FE RE 2 k.
B, AT A SRR, R H MMP-13mRNA
[RIZRIATE NASHA AR i, 31X 0] GE R HLAR B — R R HL
. AHBEEBUR R 2= RS AE7E, TR DA AR AT 1
DO, FEAL Y HSC B0 M 3Rk TIMP-1 3 =), MMP-
13mRNA A ACE SR B, HEPERE S, R ECM
DR TF g, A FEURA4E4, SR a1k,
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