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Abstract

AIM: To investigate whether celecoxib, a selec-
tive cyclooxygenase-2 (COX-2) inhibitor, pro-
tects from carbon tetrachloride (CCl,)-induced
liver fibrosis in rats.

METHODS: Fifty male SD rats were randomly
divided into six groups. Group A (n = 10) was
subcutaneously injected with 50% 1 mL/kg CCl,
olive oil solution, twice per week, to induce he-
patic fibrosis and intragastrically given saline.
Groups B (n =10), C (n = 10) and D (1 = 10) were
also subjected to induction of hepatic fibrosis
and intragastrically given celecoxib 15 mg/kg
once daily from day 1, week 3, and week 5 after
Cdl, injection. Group E (n = 5) was subcutane-
ously injected with equal volume of olive oil

and intragastrically given the same dose of cele-
coxib, while group F (1 = 5) was subcutaneously
injected with equal volume of olive oil and in-
tragastrically given saline. The treatment lasted
for 8 weeks. At the end of the experiment, blood
samples were collected to measure serum ALT,
HA and LN levels, while hepatic tissue samples
were taken to evaluate the degree of liver fi-
brosis by HE staining and to detect the expres-
sion of type I collagen, alpha SMA, COX-1, and
COX-2 by immunohistochemistry.

RESULTS: Compared to group F, significant
hepatic fibrosis was observed in group A (P <
0.01). Compared to group A, liver fibrosis was
significantly reduced (P < 0.01), serum ALT, HA
and LN levels significantly decreased (100.4 U/L
+87U/Lwvs287.8 U/L+9.6 U/L,189.6 ng/L =
83.0 ng/L vs 382.6 ng/L +136.0 ng/L, 71.4 png/L
+4.6 ug/Lvs108.7 ng/L+£9.8 ug/L, all P <0.01),
and the areas positive for type I collagen, alpha
SMA, and COX-2 were reduced (all P < 0.01).
The above parameters showed significant dif-
ferences among groups B, C and D (all P < 0.05).
No significant differences were observed in
the above parameters between groups E and F.
COX-1-positive area showed no significant dif-
ference among each group.

CONCLUSION: COX-2 plays an important role
in liver fibrogenesis. Celecoxib can reduce or
prevent liver fibrosis in a time-dependent man-
ner probably by inhibiting hepatic stellate cell
activation and inflammation.

Key Words: Cyclooxygenase-2; Selective COX-2 in-
hibitor; Hepatic fibrosis; Celecoxib
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Hih ik 1 mL/kg, 2K K T iEA, Flatss
T AR LRET, BAGCFHETH): 107, #
R4 T EEFSHS mg/kgns TAR K
PHE, FRIK; CAPHEITA): 101, &
BMRNATARLKER, FIARKAEE
HAE R DA ST 20): 101, B R Bt
BTARBRER, FSRARKAEESHE
B ; B4 SR, 4T AR ARG HA G B TFiE
M, FIEATHRMN SO EEXSAEE, Fa:
R, 4T AR ARG WA 0 R T 4ok 22
HARPHER. ERAE LS wk. BB REM
FE R, RIFLALL, ol o & 45 ) 44 2 B
(ALT). #ZPARBA(HA). E#:iE % G (LN)K
F; mILLFHER & &R Masson# & ILEAF
S LAl EAZ L SR, IR BT T kA
MAF2RLR 1 IR a-SMA, COX-1. COX-2
KA.

R ALGFAAA, TILE F T4 4k
B E(P<0.01); 5A4148k, BAREEET I
B ¢F Y ACA2 P LR 42 (P<0.01), 2 7FALT.
HA. LN7K-F8 2 %4%(100.4 U/L+8.7 U/L vs
287.8 U/L£9.6 U/L, 189.6 ug/L+83.0 ug/L vs
382.6 ug/L+136.0 pg/L, 71.4 ng/L+4.6 pg/L
vs 108.7 ng/L+9.8 pg/L, 3P<0.01), %75 LH27
g [ AR, a-SMA. COX-2Ma M &k &
ARV (P<0.01); B, CZ. DI %/ bbix,
B IGAT £ SR gt F & N (P<0.05); E4L5F
LHYLER T B M 2 COX-1TaME & ik &40 4]
RFMWEF.

L COX2EIF A At T it f2 b X 42 &
FAE R B ECOX-2474] 7 B 3 44 LA
RFLF 40945 R, 5F 20 AR Bk, ARF-40 25 2K
RAIF, AR T Ak ) T K m B ed E AL
Fo KRR

XEA: R AE-2; EREIFE A -2 B,
FFeFett; ERER

BE T, KA. EmEENEEEE -2 06F 2R B mY
ARSI AARIER. BRENBIRE 2011; 19(19):
2002-2010
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40 i Ah S i (extracellular matrix, ECM)I1)2E iR
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BN H AN LRI R G i (hepatic stel-
late cell, HSC)Z N 4ELECMIT) T ERIE. )
TIHS CIG L& 107 I LT bt ik 2 —12 3
TR R DAL I £ di Al S A A R h S
fiff-2(cyclooxygenase-2, COX-2)I{) ik /& &
Fh (¥, 1 15 A 2R IR FEA, Rk, 4
COX-2n] BEAE I ET LA Bt R R A
IEFEIECO X247 n) Be AT HUH£T AL [ 1 H.
N T DRI COX27E I A 4 AL TE e il fi v
A FH B EXTH S CHF Ak B 52 e 5 BLAI, FeATTR
WCCLEF KNBRMLT YA e i, RN 45 7 ik ¢
PERICOX-24M 77 28 3 H A (celecoxib) HEAT T
TR .

1 MRREE

1.1 A4 CCL LB 2R 277 Bk
C O X -2 410 i) 751 JE 3¢ 5 A1 5% |8 W5 By 2> ) 26 7
BEW] iR (hyaluronic acid, HA). J=ki&EE A
(laminin, LN)JBCO IR0 & gl 4205 22 05T
Fraefit; 1. IMIRRE. o-SMAG 4 LU0
A B U LA R, COX-1. COX-2%
TREPLA N H 2E[E Santa Cruz /A .

12 Fik

1.2.1 AR 520 5-65E 1) & SDR R (h E B
BER2E LR SO FE )50, i 180-240 g,
Yo B R, AE ST AR WA R, P Al
FRIETEL wkii, BENL h64l, 45T LU T Ab2E.
AA: 10, 50% CCLAIMEMMAH1 mL/kg, B2
W RS, RIS TR KHE S, SR 1K,
B4: 105, 50% CCI BRI Bz i 5 R 25 7
FERHATS mg/kg WE TAEREERAKPHES, FER
1K C4L: 105, 50% CCLBME s R e S
[F I &5 1 A2 B AR /K E T, 2 3 ) S Ay 6 3 8 A vE
H; D41: 105, 50% CCLANE ¥ 52 R 5 7]
Ieh TR AR KHES, SRS RO ZE AR ;
E41: SH, 45 T A0 AR RIS 3l B 3 5 [ ef
YT REETARER  F4L: S, 4T AR IRAARLN
BIORE T B2 VS RTAE B R K TR E S, 358 wk. K
BRI 3 BRI ROK, B RR R T DL AR S
2. SR A, 24 h, F10% /K& &
(5 mL/kg) /5 I 56 BRIVE, 8 3= S kR I, 43 25 1.
H, -20 CLRA7; FBFIM T AT T T i E
HAFHZ, B 1T40 g/LHEEH.

1.2.2 FFRELA LR 5% 22 A0 . U P 41 21—
P, 140 o/LH A, AEial, 3 pm/E
Y1, WIHE & MassonZet, LT 44k 2y 44
Scheuer's/M RGN, FFALGUJIE 5 4T YA FL S

A7 B A 5
COX-247 %) #) &
E BT 4
A 2 R, 09 B4R o
F AR B A sh
B e #GE, AR
T 25, vAE
5 B Am 4k S) 5 B
&%, L BARST
WUH] B2 %, A B
R E.
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1 KEFFAEHEZRE( x 100). A: AZH; B: BZH; C: C4H; D: DZH; E: EZH; F: F4H.

FH A 056 1) B 2R EA TP 43

1.2.3 s i S Heml: 22 2 BE(ALT)RS I B 3h
AR A BESGHAT; HA LN ISR FH 808 4
eI HTILIEAT.

12.4 a-SMA. [ #i&/&R. COX-1. COX-2%%
WRF R Y ZF o4 RAIFA LU A
W KAE; B RIKIPE; 3% S Ak SR 20
min, ZFRAUEMEE ALY, PBSH(pHT.4)1T
VE3UK, BFR3-5 min; 40%K S E Z R 10
min, 4R H14340 C; PBSHMUE; In—dudik
BT B R . a-SMA. COX-1. COX-247i1k, 1
D 160F0 %), E37 “CIAH2 h; PBSH UL, N
PUK W IgG-HRP, 37 ‘CH#F F20 min; PBSHIMYE;
INECHIFIDABY R, W adt . S 4 Lhgh i
PEBHPE TR, BHPE 2 I8 70 40 M g st b, —$iH

o IR B BRI OGEAT 08T, BRIk D) ik
KDY Je B SR SAS DB, B2 DX LA S N A

Z B, 10f5 488 Il 52 PH I S T AR L (PR
PEERY LU X 100%), BCFI51H.

it # A TR Kodh fimean+ SD# R, HISPSS
LLOZETT A3 T AR A EAT 40 #T, % 21134 3 Lk s
J5 243 HT, P<0.0543 Si i 7 3.

2 BR

2.1 FFREA L% 22 S M) KR4I AHE R (5 )
MassonZeth, A415F4IM L, A4Lr] WA & AT
A0 232 0, I R Sh i AU 2, B O
KA £T- 4k 1] b I L5 80 PRI DX AN v e e ik
DXAHIE, 1EH N 4R S8R, A R A1y
HMB NI B, T i S AR ) Al A5 B 4 A
1A); 5 AL, BYLRF£F 440 72 5 0 ke,
COX-24M I 7B 2H K B2 ZRn] W, /b i1 4k
IR, S0 BRR AR R FER A
IO R (KB), SAL LA B e
(P<0.01). CHFIDZA ] WICEF XY K, L4 £,
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B 2 XEFFEo-SMASRELALOLE( x 200). A: AZH; B: B4; C: C4H; D: D4H; E: E4H; F: F4H.

NHVETHE TR R T i, KR 3 bR AT A -1 L
- IR X 2T 2 R B 11 A DL AR, IR
JT /N S5 K 3 23 S (B 1 C, D). EZLRIFZ v] WL
B IS5 0, /a5 R T 48, 40
HeF 5. B, Toer4Etb (B2 4 0), PRdLlt
A W B 22 %(P>0.05, KIE, F); B2, HA4
AHLE, BAREIRAR T 2T AR B, B 25 2 4T 4
R AR(ER D).

2.2 fiEFam A4l. B4l. C4l. D4IIFALT,
HA. LN/KCPHEELL. F4LTHR, BALIWALT.
HA. LN¥&# ] BAR T A4, 257 H WE T
(P<0.01); B41l. C4l. DAZ[MMALT. HA.
LNFEARVEAT 1 P LL AL, & 41 0] 22 S AT W 5 1
(P<0.05), $&7m o5 25 2R Y A0 R RIS, FLAE
FH S RO PE, E4L S FAL AR W, 5 3% 22 5,
PEORFEREE AR IR JC W] 45 T (R ).

2.3 a-SMA. [ #E. COX-1. COX-2%%
WRAF R F T oM E4L, F4Ln LI 4 A
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D a-SMARHYERIE, E4L5F4l 2 (A G B %
25 (P>0.05), Adlo-SMAPRHPERIESN e &
W2, NP R AR A, AR 2-3 M KR
&, FEATTUTEK, WX, £ 4 ) B A2l
TSR, SE41. FALLRA B3 2 7% (P<0.01);
BALICAFIX, 2T 2 1) B A AR T I 5% BH M 208 1
RO kD, B BT 1 g (5 16 2 e, 5 A4
ELHR, 22 A7 W& gt % R L(P<0.01). C41,

DA 5 AR, Mo BHE Gy Cums A ks, 2257
G2 L(P<0.05, K2); B4l. C4l. D4l
F LR 2 A Govt R X (P<0.05, K2). 18
J D BH P R A T A AR L o -SM A S Lt —
By, HBEAE 2 29I R G, 2T dEA i 4
VR RTBR B S, 5 RO R (R 2, E3). 7R
E4 KFA K MITFAHZ P COX-2 8K 1E, TEIF
YA 2 oK & R 0E, BACOX-2FPE&
BT A B0 T A41(P<0.01), B4l. C4l.

DACOX-2BHPERIE &AM LA 8 %= R

L LIRS A

K % BN b F
R RF
o %, 9% LB AL F
7 W A & A ]
T I 4F 44 A8
XA MK
B . a-SMA.
COX-1. COX-2
)ik, St B4 3
7% EWER, A
COX-247 %) 7 &
R H A EA AN
o Y A R AR A
T AR
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iR EE

AL 8 16 IR 78 7 3R
BTSRRI e
T 50 T AR
o AT T R AT 48
COX-2%9 4 A £
ik R A H COX-2
HERTHREE
B0 AT A 1L
Rk Z — doR N
TR, so¥es
KB XA — AN
K. Faie. M
BREW R 2
Wit a sk HZ 2
Fak .

Bax izl n Scheuer'sif4> ALT(U/L) HA(ug/L) LN{pug/L)
AR 10 3.90 +0.20° 287.8+9.6° 382.6+136.0° 108.7 +9.8°
BZH 10 1.28 +0.20" 100.4 + 8.7 189.6 + 83.0" 714 +4.6"
CH 10 2.45 +0.30™ 150.7 + 6.9™ 234.6 +75.0" 80.3 7.2
D 10 3.21+0.20™ 200.8 +7.5™ 308.8+102.0* 90.7 +5.6™
EH 5 0.00+0.00 28359 115.7 +28.0 50.4+5.6
FAE 5 0.00+0.00 27.9+5.9 114.9+25.0 51.2+6.7
°P<0.05 vs B4E: %P<0.01 vs E. F4H; P<0.01 vs AZH.

4R n a-SMA | BURER COX-1 COX-2

AZR 10 8.4+1.2° 12.6+0.6° 8.4+0.8 75.8 +3.4°

BZH 10 25+0.6" 3.7+0.4% 8.7+0.9 15.7 +2.8%

CH 10 4.6+0.8™ 7.56+0.6™ 8.8+0.7 34.9+4.6™

DH 10 6.3+1.0™ 9.3+0.8™ 82+1.0 57.8+5.7"

EH 5 0.0+£0.0 0.0+£0.0 8.9+04 0.0£0.0

FAH 5 0.0+0.0 0.0£0.0 85+0.3 0.0+£0.0

°P<0.05 vs B4H; “P<0.01 vs E. F4H; 'P<0.01 vs AZE.

(P<0.05, X2, F4), £HBHAHLHECOX-1FH
PEF IR, (BRI COX-1BHPERILTE &
Z=5(P>0.05, E5).

3L

COX/E I AR # K (prostaglandins, PGs)¥Jii£E
AP B PR . COXAEAR N A P i [ Tl
BICOX-1FICOX-2, P& AR ITHIH61%
IR, —REEM I EREIR . = HEs
(RN T, AT 5 e V93 R i £ % k0 Dy . G
COX-1 My &y, tEAEFRES FRE T4 RS
HALRASRE, FES 5D /LR, iy
B RN, 95k B I AR, COX-202 T 5 2 (1,
TEIEH AR B4 B h ARIABM D ERIL, H
IR A T RZEZ WM BEHE . NER
L Bug T 3 m KA, AT DU R
& NPGs, QI 2 2(thromboxane 2, TXA2),
PGD2. PGE2. PGF2. PGI2&% 15 R0 W,
T AE SR R AR 3P 8 Pk SO T COX -2/ 3%
KA TR EAMIFIAIE S COX-14E 1EH
AR AL AL 2 1 D R IA; COX-2
eI A S P LRIk, 74 A b 4
BEERL, ARKREPGE2, #— L BITHSC,
P K EECMAEHE A I T 1, COX-27E T

YL B RA S RRE LYK T 2 B I
IO, MRIAMICOX-25TX A2 F it n, &
S5 53 308 Dok A1 A %o 4 00765 400 s I 2 4
S SR T ] ok oy T J 1) EE 2 IR 25, ILCOX-2
it 2 P A5 G SURE Ak A% L 91 &ORE i 77 2
IEART e AR T E, COX-23 it 21 42
JEIRFE SN« AR 00 41 458 R0 I 5 26 el 4056
FT AR BT I R A Rz, fEIFEF4Eth . T
WAk . P9 M R AR . R Rl FE rh O 1 Y 2
COX-2, MIAECOX-1. AWFFLERIER, COX-2
FEJH 2T 4 AV 1) T Bl o Rt vp A 38 Jn, B B8
I 71 2 3 AT HAG Dol B BEL L HE 4T 4 A A
F, FLBHE 25 29I ) 0 e, TR ET 4 A (Rl
PR . Rk, COX-2A SIS S g R nl g L
A EZ LA TE eV L. BRI S AE
Sl SRk B COXAM I T LARIHHS CIr ik
RN TS R R A o A (N R S
Y. L B DD REP A AN RN, X
HE T COX- 14 M T8 YamamotoZs! NI
NI, FRATE FH 28 B COX -2 FI B mT IA 21 42 2%
BT LT YA R BRAR T T KR 0 4EH, BoG Bk
AR RN AL AL, EREPECO X245 & —
PG AR PO LR 4EAb . 80 FFA A0 0 TP
254
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3 KB | RRERSEBLALALS x 200). A: AZH; B: B4; C: CZH; D: DZH; E: E4H; F: F4H.

FI AT V28 WA S C A2 JHF I £F 4 A2 plaod Fi v
ECMI{) 1Bk, HSCE = AEECMMUINE ik
I AR, HSCHITE A R LT 440 B i R i)
s EY, R A R 2 A I HS CHE AL,
— H ARG EF AR 97 10 SRR 2 AR s
TR CCL 73 IR ALK USRI, 25 T
IEFEPEIICOX-24M 71 € 3 45 (5 H 15 mg/kg)
ATEAR P I Eloa-SMA R, Ja#& Z£HSCiGh
ks &Y, WHHCOX-2 A (L dEHS Cil L it 1
FH. Ak, BB COX-24M ) HAT Hu i 5 AR
PEFAUS, AEES T4 3% P COX-2 4l 7145 ik
BT SR ME IR, Cheng5 /R SM N
Hu ks R0 TE R W], EREPHECOX- 24 I FINS-398
REFMHIH S CHHE Ak, 18 17 k> 35 14 7 0 J2 Ji 11
PR, TR R B COX -2 Il g
S PR A Tk e . H A 2% 3 R0 A s 4
SRR AR TS, B FIREIE S2COX-2 BAT 7
PEHSCHIME U, HJE AR A W53 8 COX-24M]
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FUTIFET 40T fEAT e B4 ™), X FCcOoX-2
VTR HE 7 A PR AR P 520 4 57 G AELE 41,
AR BATT S HA 23 5 BFFUUE S COX-24M i1
A PUTEF AR . HCOX 29I HLATEF
YA B B ARy T HLELEAS T3 48

AL KK FB1(transforming growth factor
B1, TGF-B1)& H AW FUERIR A 15 IR0 5%
VIAHOG 4 e Be 7. B AR, TGF-BILERH£T
Yetb it & AR AT A . AR AT AT 4Rk 1
WUBIELHG: 75 ST 40 B T, 005k 40 i 72,
I ILThEE; WMILHSC, B INECM A A
ECMP&f#; - TTECMAZ I ZRIE, BN T 41 5
KRR, BRI TECMAERF AU, fedk 71
ST YAl Y 28 AP 1. FELAMIE 9 4 SRAIE 527,
TGF-B 1B 58 il R T A0 1 g v 52 28 3 7 o
#, b m SR e ERE 8 Har, BN
SPOKETGF-BUEN —Fh &M TLOI 4R 4tk
Febr TR, KA R Y, TGF-B17E Lk
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5 KERAFAECOX-16ZLRLALEA( x 200). A: AZH; B: B4; C: F4H.

COX-2KIEH R ¥R EEIVER], A i (e ik
IL- IRITNF-ou 1 55 1 (] 4222 3E C O X-2 R 1L 1,
H AT AL, COX-24ETGE-B1 R (1T T 44k i
7. BRI T GF-BUAE 2T Al e Az A i 22
PER, A N 300 45 B PR B AT BT 4t
iR, (B, TGE-BIEHII AN R K2 . 2%
2k, DAt e 4 BH T L 08 sE PRI S AR 2
M AT, B, 2eBRTGF-B1RERR /s iR 2K
F0F JEE IR R AR AR S AR PR T4 5
P AER, T3 Rk AT GE-B 1R 3 HO T 2T 44k

PPERFCOX-2i% Pk, WIRE AR A
T AP AT 4efb T B

HRRAE Bt IR R 27 44 2
ik BRI E WP, COX-27E i1
BaRE, RE5HRARBESEDIMK, & HHL®E
COX-21014 B, Bk LA BB I R AR, Ol
LB B . Bz, ARWFFHE— P IF 5
COX-21E M 41 A6 T8 i 72 v B3 5 B4
IS T COX- 24 71 2 3 5 A BE A N HIH S CiG AL,
FEAR IS ALT. HA. LNZKF, slib 1 89
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PR, BRG] F AL
COX-21Hk A T8 s A I C O X-2 (137 1 7l fig
FER U TSRS 2 —.

Eih R AR, LEMA LR EERNTR
BT R A B
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