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Abstract

AIM: To observe the roles of cyclooxygenase-2
(COX-2) and matrix metalloproteinase-2
(MMP-2) in the pathogenesis and development
of rats with nonalcoholic steatohepatitis (NASH).

METHODS: Thirty Wistar rats were randomly
divided into model group (n = 24) and control
group (n = 6), treated with high-fat diet (100 g/L
lard, 20 g/L cholesterol, 5 g/L sodium cholate
and 875 g/L basal forage) and basal forage, re-
spectively. Eight rats in the model group and 2
rats in the control group were killed randomly
in the 12", 16™ and 24™ week, respectively, and
two pieces of liver tissues were obtained. One
was fixed in 40 g/L formaldehyde solution and
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stained for the sake of histopathological observa-
tion and the other was stored in -80°C refrigera-
tor after being quickly frozen by liquid nitrogen
in order to extract RNA and detect the relative
amount of COX-2 mRNA and MMP-2 mRNA in
liver tissues by reverse transcription-polymerase
chain reaction (RT-PCR).

RESULTS: COX-2 mRNA was expressed in the
model group in a time-dependent manner, but
it was not detected in liver tissues of the control
group. The relative amount of COX-2 mRNA ex-
pression in the 24" week was significantly high-
er than that in the 12" and 16" week (1.035 + 0.040
vs 0.533 + 0.059, 0.699 + 0.062, P < 0.05). There
was no obvious difference in the relative amount
of MMP-2 mRNA expression between the model
group and the control group in the 12" week.
However, the relative amount of MMP-2 mRNA
expression in the 16" and 24" week in the model
group was markedly higher than that in the 12"
week (0.952 + 0.124, 0.726 + 0.064 vs 0.454 + 0.061,
P < 0.05), and the difference was also observed
between the 16" and 24" week (P < 0.05). Cor-
relation was detected between the expression of
COX-2 mRNA and MMP-2 mRNA in liver tis-
sues of NASH rats (r = 0.794, P < 0.05).

CONCLUSION: COX-2 and MMP-2 mRNA are
highly expressed in liver tissues of NASH rats,
which may take part in the pathogenesis and de-
velopment of NASH.

Key Words: Cyclooxygenase-2; Matrix metallopro-
teinase-2; Nonalcoholic steatohepatitis; Reverse
transcription-polymerase chain reaction; Rat
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;\ﬁ] & ?;fr_ ; AT % (nonalcoholic steatohepatitis, NASH)#J & iJCOX-2HIMMP-27ENASHI KA K gL FE
X B % RN
cox-zﬁijf/[P-z A KRALAZGAER. IE .
R R AE B A

T o5 B P AR R, S
FEEAE, &t
BALE, F—&
Y B2 A

5%k B30 Wistar K R AL 240 LA 28
24 243 VA & BE4ARH(100 g/Ligik. 20 g/LEZ[E
B, 5 g/LI2BR4h. 875 g/LA ahsa#h)fe B
R LA6 R AR AR IR, 8 T 5 12,
16, 24 B REALAL LAE A 20 K R 8 2 A iE 7 % IR
A2 R, AT THER & RNARIK, &
) 14 4 e R B4k RO (RT-PCR)A M AT 20 4%
COX-2 mRNA#*MMP-2 mRNA #4834 4% .

R EERBAFA2C0X-2 mRNAL
Foik; MRV KA, JF LR A i AL R ) 2k
K COX-2 mRNAFA 33, 45 5024 3 T 40
L COX-2 mRNARZRHRZHTH12, 167
(1.035+0.040 vs 0.699+0.062, 0.533+0.059,
P<0.05); MMP-2 mRNAAGT & ik & L4485
1285 EaAmk LA A5, mEAS 16,
248, B & T % 12)8(0.9524+0.124, 0.726+
0.064 vs 0.454+0.061, P<0.05), i A% 5 24 )8 F=
%168 218 7 A £ #1(P<0.05); NASHKX F I
20 22, COX-2 mRNAFf*MMP-2 mRNA & ik A 48
% (r = 0.794, P<0.05).

%% NASHK ML+ & &kiLCOX-2
mRNAF#MMP-2 mRNA, #A1 T LR AL
TNASH#H R, Xkt f2.

X FEAW-2; EREREEAR-2; Bix
RAEEERU; JEERR PRI AT 28 KR

MR, R, 1tH#%. NatB-2ERTRESE-2
AXRBIFBEMERFLPHIER. ERENBERT
2007;15(9):947-952
http://www.wjgnet.com/1009-3079/15/947 .asp

03I

U Aok K BT R B, AR WK R G DT R
(nonalcoholic fatty liver disease, NAFLD)H &
A R BEAE P AR 25 L AT Al LA AE
RAZFNA AT . 10 A WORS 1 A 105 P ) 98
(nonalcoholic steatohepatitis, NASH) & & Ji& 4 T
LA RIS A, WA RE S B I 2E0E . 3R
Tt RE, WA FEUN ARG, P4 &
fif-2(cyclooxygenase, COX-2)FI3E ) 4 8 A
fiff-2(matrix metalloproteinase, MMP-2){E % Fli4l]
RN« AT YA TE ey B R AR .
Hefryimad g K ENASHERY, W FIRT-PCRJS
DA FA£1COX-2, MMP-2 mRNA[ £k, 4

1 #RRSE

1.1 A4 & Wistar K30, /ATE1504+10 g,
P I ZR VL R R K2 B i 5 = B sh b oA
VKR 3 B 0L, PTC-1003IE R X, GE-100H,
WAL, A A BB UG R, AN e
JEL T s R A 0 1 I T B A e R A P
Ny K A 2% TRLzolid A F-Gibco BRLA
mly ST, S EES ) e AL A T AR
7L AL 2710 A w4k, ANTP, DNA Marker
W HEAEY TRAERAF,; M-MLV Reverse
Transcriptase, Taq DNAZE & A Pramega™ fi;
COX-2FIMMP-25 19 it Fifg B T4, Hl=
BE e R . IR B A . ALTR
A ASTAR IR &0 b 50 AR AR AR
AR 2 F AL,

1.2 J7ik

1.2.1 FE3a3h 4 B 448 30 - Wistar K il 1E 77
1 wkJi, BEHLS> 24 AR 4124 1, 1 DA g 1]
BH100 g/LAg M. 20 g/LAHEEE . 5 o/LAHERSN
875 g/LIERIAFRL)FI IE 7 % 2 6 3, DAIERT )R}
7%, 220K R H BOK, 2051 TSR 812, 16,
24 J AT A AU AR B 20 K B8 LRI IE 6 B 4 2
W B FE TR AR K, LA100 g/L/KA
JI s ORI, B A i w2 /N R A 21, — B
40 o/L S 2, A, V), HEYL (4
Iy Y B R S5 A 1-80° CUKAE, FHTRNA$E
1.

1.2.2 FFRER 2 LA A S V)  HEGL (0
ST MIRIIAETE . JAE S IR TEAE .

1.2.3 BRNAZI NP H100 mg/H4 2475
UK BB AR K, N1 mL TRIzoli A, 41k
W R EURRNA, 10 g/LEs R e e o vk s
28SHISSWEAE; EAM G EETHIlE SRNAT
AR, Ay /A g LUAE 41.8-2.0, B BHHEERNA
JRBLLT.

1.2.4 cDNA& R X NAKZ: 5XBuffer 5 pL,
dNTP (2.5 mmol/L) 5 pL, F¥#F5/4(10 pmol/L)
1 uL, M-MLV(Je#5%8) 1 pL, SRNA 2 ng, £
1R . £l (diethypyrocarbonate, DEPC)7K £
EAZR25 uL; V24 42°C 30 min.

1.2.5 PCR¥ 3 RHEGenBanks| ¥ il A:
COX-2_Lifff: 5-CCATGTCAAAACCGTGGTGA
ATG-3'(197-219), Fijf: 5-ATGGGAGTTGGGC
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1 FF4RLOSDNZN(HE x 400). A: 1EH74; B: i EE12)E; C: i

AGTCATCAG-3'(549-570), ¥ 34 J Be K & 4374
bp; MMP-2_ i 5-CCATGTGTCTTCCCCTTC
AC-3'(1515-1534), Fiif: 5-CGATGCCATCAAA
GACAATG-3'(1895-1915), § 14 J Bt K & 4442
bp; W& B-actinch HYES I, 51075 LiE: 5'-
AACCCTAAGGCCAACCGTGAAAAG-3', i
5-TCATGAGGTAGTCTGTCAGGT-3', 4" 1 1 Bt
K241 bp; [ BEAKCH B . COX-2 K%
B-actin PCR/X W44 F: 10 X Buffer 2.5 pL, dNTP
(2.5 mmol/L) 2 uL, MgCl, (25 mmol/L) 1.5 pL,
Ly RIS I#(10 pmol/L)£50.75 pL, Tag DNA
BAWF0.5 pL, cDNA 2 pL, /KAMEAAZR 5225 pL;
N ZH 95 C TS ming 94°C 45 s, 61°C
45's, 72°C 60 s, 32MEF; 72°C 7 min. MMP-2
PCRZ MK Z: 10X Buffer 2.5 pL, dNTP (2.5
mmol/L) 2 uL, MgCl, (25 mmol/L) 1.8 uL, I\
FUEEIHI(10 pmol/L)#51 pL, Taqg DNAK &
0.5 uL, cDNA 2 uL, KAMNER R E25 pL; W
ZH: 95 CHIAEYES min; 94°C 45 s, 58°C 60 s,
72°C 60 s, 324MEFR; 72°C 7 min. 4120 g/L
B IR R LK, Uk LB R 4,(10 mg/L)J, i@
TR UG R G0 B I HL UK 4l EAT 6 R
fii, Hp-actinfB RS AT AL, £IRCOX-2,
MMP-2 mRNA [ HH % 15 7K T

SeitF AL A B DB L bR e E R
IR, JEHEAT J7 2200 T g R
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TEE16JH; D: 1SR 24H.

2 #R

LR AP LAPIZET:, EFARR, BHHE.
PR BTG RN R B TR R4
A TR N B, {216 wk)a HEUAB LG
FE ORI, KEPREEEE, s, dE e Ee, AT
S ISTES

2.1 AFAR Lo AIHROWL, I 4K SRR A 0
R, AR, L, SR K U
WERFRRE R, AN, 236, RinARiEg
PEABURLAE B, Dydab B, BTG, BN BY
W, TR AR BT R ShM e 4 T, /et
SERIEHS, A0 MR 2R, A b s ik e [
SR A, S 20 12 wkH I
A PERR DT, JHT i M AARRIE K, g 7748 AT P
h 7, N RAZ A 1, SR8 B AN
16 wk [ 24 wk/H40 oI5 195 A48 Hemth b 0 BREE
A MUTTER A, /NP A R, 4 T
DB RURIRSE(FE ).

2.2 TG, TC, ALTRASTA & &4 ARG H
M =ER(TG) A2 wkil BB K, 5164 A1
248 83 = T A28 (P<0.05); 111 H [ g
(TC)~ ALT X AST/E GRS 12 A48 1E % R 40
WA B AR A, A ER 16 JE R EE 24 J8 ) B 2
THE(P<0.05)(#1).

2.3 COX-2 mRNA& L 1FF 6 4L 41 2R
COX-2 mRNATGKIL; BRHELRIE, EHE
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& 1 KRIIETG, TC, AST, ALTESE(mean + SD)

DR n TG(mmol/L) TC(mmol/L) ALT(nkat/L) AST(nkat/L)
IR H 6 0.59+0.12 1.39+0.11 50.83+11.83 89.17+13.83
TERUZE(12 wk) 8 1.13 +0.36" 1.60+0.16 53.38+11.13 87.00 = 10.50
TRFUZE(16 wk) 8 1.87+0.17° 2.08 +0.30° 90.75+ 9.75° 144.00 + 24.25°
TERIZE (24 wk) 8 233041 2.90 + 0.54° 123.63 +23.13% 188.50 + 33.00°°

°P<0.05 vs WIRZH; °P<0.05 vs BAUZH(12 wk); °P<0.05 vs IEHIZH(16 wk).

500 bp
250 bp

374 bp
241 bp

B 2 COX-2 PCRYIBEEHS. 1: Maker; 2-5: 1155524, 16,
12 FOIE 6 R 2.

500 bp
250 bp

Ll 442 bp

il 241 bp

B 3 MMP-2 PCRY G, 1: Maker; 2-5: 15155524, 16,
12 ERIIE 5% B EH.

128 K BUFIEZH21COX-2 mRNA L (K H )
TAE0.533, IR 16 AR 24 A T A1 Z1COX-2
mRN A AT A 5 12 2 = T2 12 J(P<0.05,
*2, E2).

2.4 MMP-2 mRNA% A [ X5 ZAMMP-2
mRNAZRIAF & A0.41, HFHE 125 K BUFIE
41ZAMMP-2 mRN AR R IA =L BT, i
116 wkHl124 wioK BUHIEZHZAMMP-2 mRNA K
I A 2 T T AR 128 (P<0.05); 1A 24
JAFIEE 16 J] 2 (R IR AT 2253 (P<0.05)(#2, K13).
2.5 COX-25MMP-2 & ik tgA4R % M A it 15

& 2 COX-2FIMMP-2 mRNARERTZRIAE(mean + SD)

n COX-2 MMP-2

6 0 0.41+0.21
1RHUZH(12 wk) 8 0.533+0.069 0.454+0.061

8

8

TEHUZH(16 wk) 0.699+0.062° 0.726 +0.064°
IEHUZH (24 wk) 1.035+0.040°° 0.952 +0.124%

°P<0.05 vs #BAYZH(12 wk); °P<0.05 vs EHIZH(16 wk).

WAl 2B, NASHIME K, KEH412iCc0oX-2
mRNA LA B0, MMP-2 mRNA R IAR £
HAHFNEE = 0.794, P<0.05).

3 1iE
COXJe: & AT 41 3 25 (prostaglandins, PGs)ff)o¢
BNy, COXAH3IMA L. COX-2/2 20 )k
PSR, IEFN LR, COX-27E 23N
AFRIEBARIE, MAE JO0E M 55 FDIR &
TREEEM, HRIE BRI T2 5m
TR AR R Y, COX-25 218 I
B 1 R DA OGO KRS UE I C O X-2
FEWRE 99 (alcoholic liver disease, ALD)HY
B F S B AT R, COX-27EME M4
R 28 v B THEIDE 28 i 3 3 R (%) I 0T Sk
FH 1 it AR S G 6 B A K U AL
IR IE R, RT-PCREIIIAR ILCOX-2 mRNAF
ik, 5Okamoto ef al'™ 451650 MEBLURIN, 111k
BB 12 14, bk g W TR e Be 247 COX-2
mRNAZKIE, I HLEHE GBI (A E K, NASHIE
BRI, TR 41 21 COX-2 mRNA K TA TR 8
ENASHEF P, 753l R PR WRS T4
A i 4 R e S Y. 2 B O SR s P AR A
JRLAE VT 22 AN R SE 20 1) P40 55 1R R g e e e ke A
FHUSL P 3540 & COX-2 mRNAK) 3= ZR I,
Mohammed ez a/"'J@ ik G 44010 TV E RN, AF
BRI MEE AL, BT HCOX-1%
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LA, COX-25IA B i Tt e, I 15 %o FL A4
340 s H %15 COX-1. Enomoto et al™*SIFW], {F
ALDH, PR 940 b 380G, RIACOX-214 =,
H = WIPGE, KF- Tt imn; K T 340 )5, PGE,
AKOE R B, 1T LAk 2B S 1K R AR k. 78
NASHEH A1, 4755 FI 2 Fhdl 4 e A4 Y
HR(AA), KNI FCOX2MMEHRNEL —. i
Ol E A T LU S COX-2FL IR IA, WPk
A A 25 R F RS R ICoX-2
FIEMES. Yu et al™fEPPAR-ou(-/-) I I Wi AT
U R ILCOX -2 A 38 i, [RI IS AT NF-xB
(PG FITNF -, 11 2-6(1L-6), 40 i) % B 7
F-1(ICAM-1)55 20 Jf K~ ) R IE B9, 159t &5
18, PPAR-a2% 1F U MY, 3% NASH 2 REFEE
SR ANHICOX-29% PE M SE I, WFIC R, &
I COX-218 ZEAN TP GE, MT X B245 4 B
BN, A2k 98 RE 4 B iR 5 R I nE R i
NF-k BRI Z Pl 98 AEA T, WITNF-a. ST #-8
(IL-8). ICAM-1. Ei%#%Z(E-selectin)5*"?", i
L G RE A S i) P PG COX-2 1R IE, Tk
—MPIE RBER R, FORRIE RN, WK RAIEIS A,
o 28 P T (1 A

MM P s 4 7055 SR 43 B it 1) 3 ZE
2%, FEB AL A8 53 R0 R At g v e A
YERI®. MMP-2EMMPs SR ) F R A 2
—, MFRIHIREEA. MMP-2 = B [ fif S 47y,
JE BRI T T A e Ak, IR T AR S A B
eTb ™ KR 3h W s 5 A R L& 5
UETE 2B M T T LGB S . TR 4E1L e
Jieh P2 F AT MIMP-2 () 1 1K, BRATIAE 3 A ER
128, 5 2 sk gl vk g 105, HF 20 2AMMP-2
mRNAART & 51w, (5 1E 6 4L i e
ZEo; TiERiEE 16, 2484, FA1ZIMMP-2 mRNA
FHXE 5 2 0 35 v T IE AL, Jf BEE24 S
168 2 [0 IR 2 5. MM P-2[#) 2325 39 i v] fig
55 GOSN IR A0 0, T3 P I 40 R T
(¥ 22 i il 0 DR 7 3 15 DR BT, e S AR AR K
PR o LN A A K R 2 T DLt T A 2
M, EIAMMP-2/ J5 214, TNF-on] DABGE
MR FNF-xB, Jo & B EIEpS3, S S
MMP-2 1) % 5%

Callejas et a/"* 38, SR 4N 1
(proinflammatory cytokines). A & 2% Fl 41 o 4=
KX F(hepatocyte growth factor, HGF)Ab AL
REFRII IR AT A0 A, (EdECOX-2[RIEFI K HEPGs
(25 B TR INE, MIMP-2, 9 (A3 1k 71 2 AT AR ik
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F AR, T 4E F COX-24M 57 AT A
— i, X ULHCOX-2 L HPGsr=n] et 2
KPR G TR0 it T 40 RS JOM M Ps.
Nunez et a/™ W T 32451 Hi-HCV(+) M 1041471
-HCV(-) g R L2, IFSE4EHi-HCV(+)
FRFAZ T COX-2, MMP-2HIMMP-9) ik j&
BE R, RS T AR R K
Ji&. AERATI LR, mIRICE S 16, 24JH 1K
FUE NASH, K EUIFA41Z1COX-2 mRNAZK ik
51, MMP-2 mRNAKIEIR 2, —FHA W] R
KIE@P<0.05). COX-2 & H*¥IPGE,. PGLAHH.
YER, W LA SR 41 i (hepatic stellate cell,
HSC)BA4=, W k£ COX-24MHI7ISC-236, 1]
LB INHSCI TS, 5 $PPAR-y[{ K IA RIS, 16
AT A3 BIGEDY, K2 B @i HSCAy &
TR FUEE B, HSCHRR A2 BUE THSCAE -
MMP-2F) = BRI, 1S MM P-2 X e
i ELS C Ji ] (14 25 1D 1 35 55 T 2 2 TV 2R i
Ji. ERER O, SURA RO, B
FIBHSCIE AL, S5 FAL LT 2 4 A 4
Ja, GEREELHE T, TIALR B 4R 4E7E N IECMIE L,
1M T A SRR A o FER A B L I HS C A
P, (GRS RE T 4 B I g T RaA 38 0, )5 % 0
FAMM P2 5 (¥ B35 A MMP-2 1/ K1k, 4k
S S R, (R R AL HS CE L, & F
AN RN, MEHEECM M1 %2, 3 oA
R, B2 PRI T il R .
PRSI L, AENASHA R
£ COX-2 mRNAFIMMP-2 mRNA &£k, I
H = # 1RIE 20 AR G, S b g
[MZ5 TNASHIWTE. KIEFE, X ANASH
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