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Abstract

AIM: To study the role of matrix metalloprotein-
ases and tissue inhibitor of metalloproteinases
type-1 in alcoholic liver fibrosis (ALF) in rats by
dynamically monitoring their expression in ALF.

METHODS: SD rats were randomly divided into
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three groups: a control group, a CCl, group and
an experimental group. The experiment group
was intragastrically given a mixture (560 mL/L
alcohol, 10 mL/kg; corn oil 2 mL/kg; pyrazole
25 mg/kg) once a day and an intraperitoneal in-
jection of 0.3 mL/kg 25% CCl, solution (in olive
oil) twice a week. The CCl, group received an
intraperitoneal injection of CCl, solution and was
intragastrically given equal volume of normal
saline (12 mL/kg per day). The control group
was given equal volume of normal saline both
intraperitoneally and intragastrically. The rats
were anaesthetized and killed 4, 8, 10 and 12
wk after modeling. Serum levels of alanine ami-
notransferase and aspartate amino-transferase
were measured. Pathological changes in liver
tissues were observed. The expression of matrix
metalloproteinases2 (MMP2), MMP9 and type-1
tissue inhibitor of metalloproteinases (TIMP-1)
was detected by Western blot and real-time PCR.

RESULTS: Compared to the control group, the
CCl, group showed no significant changes in
body weight, liver weight, liver/body weight
ratio and serum transaminase levels, but the
experimental group had significantly decreased
body weight and significantly increased liver
weight, liver/body weight ratio and serum
transaminases. In the experimental group, with
the increase in the severity of liver fibrosis,
MMP2, MMP9 and TIMP-1 levels were gradual-
ly elevated, and expression of TIMP-1 increased
more obviously than that of MMP2 and MMP9.

CONCLUSION: MMP2, MMP9 and TIMP-1 may
play an important role in the pathogenesis of
ALF in rats.

© 2013 Baishideng. All rights reserved.
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Bi: @33 SRR R A B K G B (matrix
metalloproteinases, MMPs)Fw 2L 394 4 1 B 2
J& & B 28 4R 39 4] 7 (type-1 tissue inhibitor of
metalloproteinases, TIMP-1)X &, /& 5 AT 41
4z 4 (alcohol liver fibrosis, ALF)J a% ¥ #9 K 4L,
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B, BoRE., ek RAWHEFRASMEEE
SHCCLAHE M AR (CCL, - il =11 3)8
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1.1 ## SPFZ & SD KR (it B 25 K% e
FEBE e SEER Eh ) 150 1, AR 5260 g£20
g, VFAiES: SCXK(%71)2007-0005, 42037,
il 15 °C-25°C, A MoK, FiEERRTE. HE
K Masson i (LA 08 F0 B AR B A
#]); TRIzol. ¥ k(reverse transcription, RT)
WA S GEEInvitrogen/y 7); DNA Marker( L
HHREEEEYEH AR A ), SYBR Green
Supermix(H A ZRVEAH]); HPi K HMMP2E 5
B TR & . iR MM P-9 B e B i Ak
WA EPUR R TIMP-1 5 58 B Hr AR50 &
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EHREZAR Efkz]=2)

MMP-2 Forward: 5'-ACTCCCACTTTGATGACGAC-3'
Reverse: 5'-GAAGAGGAAAGGGAACTTGC-3'

MMP-9 Forward: 5'-GCACAGTGAGTGTGGCTGG-3'
Reverse: 5'-GGTGGATATGAGGGTGATGG-3'

TIMP-1 Forward: 5'-CCTCAGAAGTCAACCAGACC-3'
Reverse: 5'-CTCCGACCTGTGGAAGTATC-3'

MMP: B EESEE; TIMP-1: {5IY)1 B B ECIRARID
BIFL.

DB n KR R0 A%
Z2H4H 10 501.38+31.259 12.39+1.01 2.47+0.15
CCl,4H 10 468.50+36.93 11.51+1.64 2.45+0.29
WE154H 11 437.91+53.93° 14.82+1.36° 3.42+0.48°

°P<0.01 vs =E34A.

HETF(Uniqem s /l); BSR40 (kDY 2
HEER A IR ), S 9 3R A i i X R Y.
ABI730084A AL (G EABIA H)); 519 g
PR AR AT B W A R, SR A LR L.
12 7%
1.2.1 o m A a2 KBNS A E a4
105, CCLAT0H, HAR130 g, it
ZECHRITVEY, 10 mL/(kg-d)56/8 43K
2 mL/A(kg-d) T K. 25 mg/(kg-d)itt MR & V)i
B, 1/d; 55282 440.3 mL/(kg-d)7 & T M E
SR C CLBE AR (CCL, - i = 1 3),
2K /wk. CCLA T 54 45 5 (1) C CL M vh
W A5, LR AR B SRR E . o
AT 5 AR S AR A R R KON s v e R
B4 8y 10+ 128 LAk 1 S T g s v 555 AR I,
JE BRI )5 A AE S, i R B BT . i E
JEIERR R 5, T AT OB 412128, 4%
P I o, T LS 5 3 2 A4k
1.2.2 3Ar4m: (1)ALFK USSR b I 3 g
A4k 8 PGSR K BRI 7 P 2 R e e A5 Bl
IAZ R AT LR S, YR 7170SH [ 3)
RIS 5 (2)995 BR 27 A Ml HEGL 4, MEEH-4H
U E S M. Masson (0 J5 AT 4T 4E AL
FEVESY, VP ARUES OTHR[2], T X A e 4120
Ty -7 B JE TR A N3 LR
144

TR
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PLESH “+7 L BAS “+7 3d14y, BAMRAI
Gy, Rl 2 B TR £ 2 A AR 5 2 BRA
FEE; (3)Western blotik: 100 mgTAH4UE 11
mL RIPAZE W4 ‘CEIH, 12000 g &5 CoHX_F il
JE M S . 30 pg B A 78%-10% SDS-
PAGEBEISHLTK. SMSIRET Y ZIEFR 5, WAL
Pt WS EL TSR, 50 /LRG0y &A1, 4351
IR SR PR MMP-2. MMP-9{ TIMP-1
By FEPUAR(L ¢ 10008%8) BT GAPDHE i
B P SRR S B bR e P PR
SLREBUAR(L @ S000F R ) HEAT fe s SOV, FHBER
FUG AL EE R 280 #T H A% (4)Real-Time PCRYE: Jif
21100 mg, ~) % 5 HTRIzolh#E SRNA I 5
P KAl ARTAFI G T SEIPCRIR Y. %
NAKRZR A25 pL: cDNAFI L RS [4)450.5 uL,
SYBS green supermix 12.5 pL, £ &F /K11 pL. 1
R4 95 CHIANES min, 95 ‘CAE30 s, 62 °C
1B k45 s, 72 CHEH45 s, 60VKAEFF, 55 °C 10 min.
SEI B R A RS H A7 4 ABI Prism 7300 SDS
Software 7 #1, #45L HHMMP-2. MMP-9FITIMP-1
mRNA [ X Fe ik 4t

Beit b PR [N HISPSS18.08FEAT 40 #T,
FA R POR lmean = SD#E R, N E T %
G HT, PIPEELE LS D-#7, 2540 % KR FlK rus-
kall-WallisiZ A 56 4505 K o = 0.05.

2 BR

21 ALFXRBBE 2AKRRZE. FRE. K
LA 52 A KA, CCLA K B4 5 =
To W] AR (P>0.05), 1AL A A 5 1 Sk BARAG
(P<0.05); T F4A b W 2 48 I P<0.05)(32).
22 ALF K RAF4R 42 9% 32 69 T A0 HES (O R, 4%
I ACCLALR BNt g b 56 2, 40 i 8
IREES, ToAE . SRAER A 4 i 1= 3. MassonZ
0 B 7R PN i v S A 2 i g G JR IR 4T 4 Oy
A, I DX REAR KA VR Al /N ) 2 e Jie iR F
Yef . 5 E A A, B K BN T R
s DL R T VR A E R AR, AN SR
DI Z, /NI 25l AT AN R R B ) R IR BE K
Mallory/MATE I, W W Z 24 M. e
g DA ER 711 O I A N e AAS 1417 €D &
DX A ORI SR g IR R AT Yl ge, o s
JH /NI, ARG AN T ik, 32 T AT W S PR 41 4
LR XK R4 TV /- (Masson %
f, K3, K1, K2).

T F A B A
IRt iT T % 4
ST, FER P it
A7F, KB T R
AR
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10 wk; F: 154512 wk.

HEREANZ LA AR ITFALRIBNE S TS, x 200). A: 25F%H; B: CCLAL; C: 184 wk; D: 15158 wk; E: 15fE

2 Masson=BREMMNBEXFFALRBHNTHSZERME, x200). A: 22H4]; B: CCLAL C: 514 wk; D: 1558

wk; E: 15510 wk; F: 15512 wk.

& 3 BB AL ARTEIEENT
) FAERER
D -+ 4+ et

ccg 7 3 0 0

AR 0 3 5 4  y4*=249113,P<0.01

2.3 ALFR RAF st T4 5[ 2 (A b,
CCLAUF YR JC M 2 22 5 (P>0.05), ALFALK il 4%
AWFEE10. 1208 W ETHE(P<0.05, P<0.01)(HK4).
2.4 ALFX AMMPsiE 2% /269 3) & L Western
bloté Ml 25 (A4 FICCLAL K BT ZMMP-2.
MMP-9. TIMP-1# AR IAZ W0 B M7= R
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(P>0.05). FZL K RF412IMMP-2. MMP-9.
TIMP-15 FARIA 3% 5 T 41(P<0.01), —#
BRI T, =38 T i R 2 [a) TG B S 2 e (63).
2.5 ALF X A MMPsit 75 1% 4289 5) & % LReal-time
PCR#&M 25 (FAAIFICCLALK BUAT414IMMP-2.,
MMP-9. TIMP-1# (& IEZ W 8% R
(P>0.0.5). B KBFLAIZIMMP-2, MMP-9.,
TIMP-144 HRiE W% & T2 4 (P<0.01),
TIMP-17}E 5 T-MMP-2 X MMP-9(44).

3 111

RS PEFT99 (alcoholic liver disease, ALD) & 21
JH )3 WE 2 —. ALDE AR 100 HLH A
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[RIEDE, & EME BEOET S AR AN S BB AR ER 1599
A B C D E F 6r mZAEE
%~ MMP-2 FpH TIMP-1484 3t
S — — T S = \|MP-2 g )il S
5 MMP-9 MMP-2 &% MMP-9
4| —A TIMP-1 0 Ak, A M®
— MMPs5 TIMPsZ
—— ——- e — GAPDH R8T, THEA
3697 ALF#9 Z&i%
7Bz —.
L c—— — —  MMP-9 2
| — — . -l e — GAPDH 0
Control 4 8 10 12
t/wk
_—— = e e——— v

— —— — — a— — C\PDH

3 Western blotMEE AT A 4L KEEMMPSLBER
R, A: 23H%H; B: CCLAH; C: 15154 wk; D: 158
8 wk; E: 15510 wk; F: 15512 wk. MMP: A48 E A
TIMP—1: {1 784 e 2 2B 2R R 1)

4R ALT AST

TBH 33.90+9.81 119.57 +28.63
ccl,A 27.58+3.03 116.90 + 20.47
fEHH 138.34 + 43.35" 257.41 +162.31°

°P<0.01 vs BB ALT: REIRIEEEE; AST: SRESEE.

T, KN T ae EE 54 Mgk, 4
LB A R0 Tk B A TS A B0
k. BULIRNZ T ALDEFHEAEALD.
WK PERR DI WK PRI 28 . ALFANPORG M JH
TAL S PRI AL F S AT X 15 1 453 405 ) — o
B4 SO, Headk— 20 U e T 51k /) i e
BN FRGE S T R, 30N ERE PERTAE ALY T £F
Hetb Ny —sh AR E LR, 8 T pE e AR, A
I, BRI ET AL R A AL, BELIRT S ) sl
LT A 2 M IRV 7 ALDI — AN 143 B
LR A, ARSG 7 S LA A% R A
RUR H AT WISz 56 0 3L ah b, SR A R HIE
ALF KRB, ABFFEE ReR: RAMECCI,
YR, S AR R A, )
fes A4 vF 7 LR AEMMP-2. MMP-9 Al
TIMP-1¥) 0] 8 2% 5, 7850 W] BARCCL AT i
TR B £F e AT A, AR AR A S0 v A P [R]
PO BT ALK U £ e AL R R W B T .
T ALTHTAST v W 8, i W 2] -4 i
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4 Real-time PCRIGABRE M F LIV AEERESEE
BEBIEIST L. MMP: 24 EE O TIMP-1: {IH
174 A 2 ST 7).

I AR, TF A ALFIIGIRRIN. i BT I, B4
A2 i 4 ALFASE R HLAG M R 4 0 . LI 4h
TR PR SRR E . EBAA K,
—PPREE PREEALFELRL. LT 4EA0 199 AR
TESZECMPIHERN, MR (1) 4L 23 45 K R 0
IHREMY. FFET4eth & AR — i R 1 dpe 28 45 L
ECME it 2, SRR BRIl a0 i T B
FRECIR D 5 R AU MMPSHITIMPs —# 2 5 T
JFEF A0 T ORI P 2 (1 4 1 FEPO2Y. MMIPs
FE LI RESE R FECM RS, T 4Efbist, 76
ECM B fif b S A H MM P s JMMP-2.
MMP-9. MMP-1. MMP-3"1 5 Z [HF57 A
MM P-27E 21 4EA B B TE i, 1T A8 JH A A6 R0 JH
SRR R PR, R RO 5 R I,
MMP-2 WIE KK 8 KT S 1 8 BT
YL Y o FE B 1S . MMP-2 (3R IA
A 475 1 T P 2T 4 A 308 2 3ok 8 e o ARG, 50 A
MMP-2 5 JF4F4itb (1) R A R e % UM%, Leroy
ST UMM P-9 7 18 Pk P 2L T 46 58 3 1l 335
MM P-9 /K15 21 44453 1] 52 B S A G, |/
B 507 11 JE e FL KT 2R 7 BAIG. S IFIMM P
TP T TIMPs T, A4 HMMP
6 AR PE LA 1. BT C R B TIMPAT
N BAE/ETIMP-1HITIMP-2", MMPs 5 TIMPs
TE I v 4 45— BT i g — RS, AR
FIECMP= LI, 2sMMPsF&A#, [FITIMPs X
M PNEIE MMPsFRG P, AN 4T 40005 10
M. — HAEMBEORE B 7T R ge—, i
SEM g R RE. 7E 410K JE
R, TIMP-1R A G 58, KGN 1R 4T 4E
FAR IR M F AR A R R, 2 T4 4 A T2 ik
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[A /N B BB 5 UE 58, ECCLHR G I, TIMP-1
BESLDA /N BRI TIMP-1, BFET4ifb ke te
A= RN B R, SO ST, AR G 4545 I A
I, TIMP-15 5580/ Ui B 3R IA TIMR- 1{E G
LRUEAL, R AR 410 R S JE E C MK 453493 1)
A N 5 TIMP-14 5 (1 E C MBE iR 3
ADIIEE SR, M, FIMMP-9[{ 548 & (11 K
TIMP- ¥ BRI, 0] DA 34 66 o () W i it
T AR Y, AEATIE T R B, B T 4T 4
1Bk E, MMP-2, MMP-9 ) TIMP-134 [ I 7
t1, TIMP-111 7 i f i it MM P-2 X MM P-9,
PERTEALFIIE T, MMPs 5 TIMPs 2 [1] {57
BT, FEECMA Z PR dE TALF
IR R .

M, TEALFIE G FE T, TIMP-13d 2 1K,
MMP-2 & MMP-94H5%f A /2, MMPs5TIMPsZ
V) PRSP e AR, HE A R A PR B AR S 2R A, 2 3
ECMit £ YR & ALFIE B (1) ZHLEI, 075
TIMP-11{31d ERIA, 87 58 iMMP-2 xMMP-9
HIZRIA T RESE 16T ALFI B EiR e 2 —.
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