WREARILEL®

wcjd@wijgnet.com

2009 11 8

49

; 17(31): 3197-3202
ISSN 1009-3079 CN 14-1260/R

BASIC RESEARCH

ZERE XN KREEDERIRRAETTEH

" 212002

222002

, 212002, 8
. ceng-lu@163.com
1 0511-88915031
1 2009-09-23
1 2009-11-08

1 0511-88915031
: 2009-08-03
1 2009-10-12

Efficacy of celecoxib in the
treatment of severe acute
pancreatitis in rats

Cui-Hua Xue, Zhen-Jun Gao, Qiu-Ping Li, Ya-Ping Xu,
Chun-Suo Zhou, Jun Yao, Bai-Qing Fu

Cui-Hua Xue, Zhen-Jun Gao, Qiu-Ping Li, Ya-Ping Xu,
Chun-Suo Zhou, Jun Yao, Bai-Qing Fu, Department of
Gastroenterology, the People’s Hospital, Affiliated to Jiang-
su University, Zhenjiang 212002, Jiangsu Province, China
Zhen-Jun Gao, Department of Gastroenterology, the First
People’s Hospital of Lianyungang, Lianyungang 222002,
Jiangsu Province, China

Correspondence to: Cui-Hua Xue, Department of Gastro-
enterology, the People’s Hospital, Affiliated to Jiangsu Uni-
versity, 8 Dianli Road, Zhenjiang 212002, Jiangsu Province,
China. ceng-lu@163.com

Received: 2009-08-03 Revised: 2009-09-23

Accepted: 2009-10-12  Published online: 2009-11-08

Abstract

AIM: To investigate the efficacy of celecoxib in
the treatment of severe acute pancreatitis (SAP) in
rats and explore potential mechanisms involved.

METHODS: A total of 135 Sprague-Dawley rats
were used in this study, of which 75 were ran-
domly and equally divided into three groups
(SAP model control group, low-dose and high-
dose celecoxib treatment groups) to investigate
the survival rate, and 60 were randomly and
equally divided into four groups (sham op-
eration group, SAP model control group and
low-dose and high-dose celecoxib treatment
groups) to detect pancreatic histopathological
changes, serum tumor necrosis factor-a (TNF-a),
interleukin-1p (IL-18) and interleukin-6 (IL-6)
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levels, and pancreatic expression of cyclooxy-
genase-2 (COX-2). SAP was induced in rats by
retrograde injection of sodium taurocholate into
the biliopancreatic duct. The histopathological
changes in the pancreas of rats were evaluated
using a semi-quantitative scoring method. The
changes in serum TNF-g, IL-1B and IL-6 levels at
different time points were measured by enzyme-
linked immunosorbent assay (ELISA). The ex-
pression of COX-2 mRNA in the pancreas was
detected by reverse transcription-polymerase
chain reaction (RT-PCR).

RESULTS: Celecoxib ameliorated pancreatic
pathological damage in SAP rats. High-dose ce-
lecoxib could significantly mitigate edema at 24
hours (2.28 £ 0.30 vs 2.73 + 0.22, P < 0.05), acinar
necrosis at 12 and 24 hours (2.03 £ 0.15 vs 2.48
0.24 and 2.09 = 0.10 vs 2.65 * 0.25, respectively;
both P < 0.05), and inflammatory cell infiltra-
tion at 12 and 24 hours (1.80 + 0.22 vs 2.51 £ 0.17
and 1.57 * 0.26 vs 2.20 £ 0.22, respectively; both
P < 0.05). The levels of serum TNF-q, IL-13 and
IL-6 in SAP rats were significantly higher than
those in normal control mice at all time points.
After celecoxib treatment, the levels of serum
TNF-a, IL-1B and IL-6 significantly decreased in
SAP rats, especially prominent in the high-dose
group (P < 0.05). Celecoxib treatment could also
improve the survival rate of SAP rats (16% vs
52%, P < 0.05).

CONCLUSION: Celecoxib can ameliorate
pathological damage in the pancreas of SAP rats
possibly by inhibiting the production of serum
TNF-q, IL-1B and IL-6 and the expression of
COX-2 in the pancreas.
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HAE APEBIR & (severe acute pancreatitis, SAP)
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DX ) 9 AN RESORE™, BRI 0 1 B 3 A RN
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TR, TR 4% R I EE R AR Se 1 R ek
55 9 1 40 B DR 1) ok B R — S R g
K, mdi . wiziisE. s 0=/,

N O R il /MR 3 1 PR 25 2 DI AH B0, i ) i
WU R o S IR 98 e 1) LR R IR
HU H1) I 25 2 DAL 1 2 7 2 2 e B IR 4% AH OC ik
M EFL N EERN R, iR BEA RN
I8 By B A RE R e B AR BT SRR A
fitf(cyclooxygenase, COX)t Hi At 2E DU IR 75 %,

B A 25 00 DG B SR TG, H A O 0 20 Y
COX-1)m &5 B, 722 P2t R RIL,
SCARAL = 1 B2 2 5 o 40 T 45 ) 11 e 2
COX-2J@ AN, IEHW AL PR DKL, 7%
oo 8] 25 dn g8 PR R SR PE R R, RIA R
. COX-22&SAPHE L EUHR I 1, AT
S COX-24M 7747 T R sk 7 1y F JB R 2% 1)
BT IR0, ZEk AT (Celecoxib) & B — 1LY
JEE ARG, PTEBEVEMHICOX-21fT BHLIT %8
PEPGsZM T A, IS BIBTA . BUR SOR
YER. AT B AEAR I R A K1 FICOX-24E K Bl
SAPRIFHLEITT IEH, g IR E AT SAP
K R F JBE s B 22 L B A7 R4S T AR AL
KA RCOX-24MHIFIAES APYR YT T AT RE (VR YT
YEH.

1 SRIASEA

1.1 & SDRE135 K, 1At H230-280 g, &
WY, WA T ERFER U s T, Hor
75303 3 AT HEAR FR L, HAR60H 4 R4
YURHAT S A0 DA 1~ 9 B2 S COX-248 M. Jip
KR E T W PR R R SR, [J oK, A
TOGIERA12 W12 h, iR EEA21°C £2.0C, WA
55% 2%, M1 wkig AT 5258, A A R A |
I LG Z A0 F SigmaZd 7 . COX-24i 7 2&

B AT MR 2] $24E). TNF-a. IL-1pMIL-6
o AT £ HR&D A H].

12

1.2.1 SO AREORAEIK 12 h, 10 g/LE L

NV I BRI . AR R Al D, IE
J9G, T I N, TER I H A )
PR YR S 5% 2 R IH BR BNV, 775 1 mL/kg,
0.2 mL/min, & 3510 min/5i#k%, RGE T
TESH A FE R 7K (2 mL/100 g), A B oK,
AR BAAETIEA. 1097 405 FE K5 A i 12
mLAEBE 7K, FEAE AR S RIE 0 4. SAPALI
Xof R i S5 AR B R K

1.2.2 s 5 HORUBEHL24 57 S AP
41, SAP+IER B ACHIE (10 g/L)iAyT 4l
SAP+ZE R A (30 @/L)VAIT 4, M %224 h,
6 WL ZE 1K,

1.2.3 BB R &
A AL P HEGe(, it B e i
MEEY) P, R L 8 5 4r 2 B S chmidt
et al" 1A )51k

1.2.4 TNF-a. IL-13 IL-6 1 60
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R 1 KESAPRIESRS (7 = 5, mean = SD)

KA BROBI3E faul| EAEAIRRE
SAP
6h 2.55+ 0.23 2.15+ 0.25 0.32+ 0.07 2.83+ 0.31
12 h 3.08+ 0.27 2.48+ 0.24 0.39+ 0.07 2,51+ 0.17
24 h 2.73+ 0.22 2.65+ 0.25 0.50+ 0.03 2.20+ 0.22
SAP+
6 h 2.39+ 0.14 2.04+ 0.18 0.34+ 0.06 2.26+ 0.16°
12 h 2.77+ 0.16 2.29+ 0.06 0.35+ 0.06 2.08+ 0.26°
24 h 2.59+ 0.23 2.54+ 0.31 0.46+ 0.05 1.87+ 0.19°
SAP+
6h 2.26+ 0.22 1.94+ 0.11 0.35+ 0.05 2.15+ 0.17°
12h 2.61+ 0.12 2.03+ 0.15° 0.35+ 0.06 1.80+ 0.22°
24 h 2.28+ 0.30° 2.09+ 0.10° 0.42+ 0.03 1.57+ 0.26°

°P<0.05 vs SAP .

SUR B34 53 0 A (R FAR4H). SAP
4. SAPHIER B AL I HMSAP+IERK
AT E AT AL, o TRE6. 124 24 hay
HEALFE B, SRR AR AR BES K. B i A DU
MEMETNF-a« IL-1p. IL-6RHELISAT; %
R, 0 IH P BESRBRAE . [R] i D e
HL-70°CHRAE, ATRT-PCRIGIN; HAHLUE T
4% PR ] 5 , AT TR A 2305 B2 VP 4
1.2.5 RT-PCR: FITRIzol#% i W] 15 EERFLEN 41 LR
MRNA, 17RT-PCR, LAGAPDH A NS ], 547
H|: COX-2 Ll h5-GTTGAAAGCCCTCTACC
ATGACA-3'"; Fiii 45 -TTGAGGCAGTGTTGAT
GATCCT-3'; GADPH i 45'-GGTGAAGGTCG
GTGTGAACGGA-3', Miif 45 -TGTTAGTGGG
GTCTCGCTCCTG-3"; 5|¥H bilgA T4 . ¥
P E20 o/LEEEREHLIK, SRAMT T ULER, &
B3 it R4 .

S 45 8 D mean + SDE R, F
HISASS6.1288 Tt #4173 i, KA ANOVA LK %
Ji 253 BT, LAP<0.05 4 25 524 Ge it 24 i L.

2 FR

2.1 M %24 h, SAPH AL H16%,
SAPHIEHI I FER A2 424%, S SAPLAIAHILTE
S ZEFRP = 0.505); SAP+E AR LA A
52%, HSAPAAHLL Z 5 S & PEP = 0.009, [E1).
2.2 Je8 N WS APAR T 4]
R R 2 2 ) 5 S K R, 5 B (B . /)
W ) 2 v ) B o, A sk sn i, I
NS 31517 N7 0 § O N o 5 s
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FHELVRTT AR GUK M . SRAER R M 41 iR
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hog WS, (B o R 3L AH EE G I AR Ak (R 1,

£12).
2.3 SAP TNF-a. IL-1pB
IL-6 SAPA ML, TNF-a.. IL-1B

JIL-67KF- 100 FRAL (T AR A1) W S 3 v, 7
24 b B I ) KA S8 T e 4, N 2R A
YAI7 G, TNF-a~ TL-1B&IL-67K 14 . 3 FA#IK,
FERA AT HR EIR YT ARG W (3R 2).

2.4 SAP COX-2 mRNA )
IR ZH K BB IR AH 21 COX-2 T 461k, SAPHIT 4 B
BRIk, HIEREAGRITE, COX-2 mRNAKIA
i 35 PR (P<0.05, [43).
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"2 RAEE 2 KERSAPRRARZA LRI
BALIM(HE x 200). A: SAP
cox-2 B: SAP+
; C: SAP+
SAP
SAP

R 2 ABIENF-a. IL-1BRZIL-63RE (ng/L, mean + SD)

4548 RIS
6h 12h 24 h
TNF-a 11.28+ 3.27 12.54+ 3.93 11.83+ 2.85
IL-1B 1.58+ 0.35 2.06x 0.56 1.89+ 0.44
IL-6 38.42+ 6.54 50.80+ 11.20 45.63+ 9.78
SAP
TNF-a 98.65+ 15.49 156.78+ 22.3 178.86+ 23.12
IL-1pB 45.82+ 7.87 58.60+ 9.06 62.91+ 8.31
IL-6 134.69+ 18.52 142.54+ 21.97 160.47+ 23.86
SAP+
TNF-a 89.54+ 13.93 122.65+ 22.3° 133.27+ 23.12°
IL-1pB 27.80+ 5.84" 33.5+ 11.04° 38.58+ 9.74%
IL-6 119.33+ 24.56 121.70+ 35.31° 152.53+ 31.69°
SAP+
TNF-a 54.65+ 8.62° 87.56+ 10.59" 86.65+ 7.76"
IL-1B 11.83+ 2.63° 13.42+ 3.59% 18.50+ 5.03
IL-6 64.52+ 13.72° 67.80+ 20.07° 68.02+ 18.55"

°P<0.05 vs SAP .

(VPR TE I, H A e s L A D A7 e R A,
COX-1JE 45 M R, 712 P21 2 RIA,

FCAR AL = 1 W B2 2 5 o R 40 0 45 4 1) e B
COX-2J@ 15 SN, IEH AL PR DFRIL, 7%
o) 35 K1 25 40 P BT, 9% T DA AR g
SRR, FIEHGH. COX-2 [ 5 52 51k 48 i Al
TV, JAESAPR A R JE Hh (¥ BT 1
FUOI 2R AT R BN, COX-27E M 4 To
ik, (H{ESAP4L6 hEIHT B B3k, $#/RCOX-24
nHEZ 5 T SAPIIAKRE. HETIANSAPSE T b
0 160 D51 B 98 P A K R TS0 I 7 R ) 4
5 R RNV EFAAE. TR KRR, &
PRI P77 3 B0 B JONE S N R A
Y FH, SAP R (1) 2 s W AH A2 3 il STRS A
MOD S 3= 25 [HP JERE [N f 48 3 4
DAL~ FHAT 9 R P4 40 M DR -, 9% 12 40 i IR

Marker 6 h 12 h 24 h

SAP
SAP+

SAP+

GADPH

B 3 SAPKFRRARBLICOX-2 MRNATRIA.

FETNF-aiv IL-1B+ IL-6. IL/NRIEALIN 745, it
FMEAN M AL S TGF-BAIIL-10%5"2), ZE AR
FEH ORI, K6 h, TNF-o. IL-1B. IL-6%5%
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S T 0 R B S 9 n, B B ) S B — 2
B, 5P AH— 3, UFSETNF-o. IL-
1B+ IL-655 RIEMAM M T2 5 T R 5 K &
L.

eSS A2 % Zj(non-steroid anti-
inflammation drugs, NSAIDs)/&—2%) 72 W
T W2, FEOR R RV R
SN, JE I I R 2 AL, (RN D A O
NI ANSAIDs 5 SR JHR 28 i %, HER
ZRATIR A AT RGN, ZEk
A5 ST JBR R 98 1) AT B A A T I A
NSAIDsZy4™. Hii 51 i AR K 56 R Ok
WFICE™, A7 Le i 1 B 2 AT AT S R 48
R LA SRR, AN F 9 98 SR 90 i A 8
Ji BT S R 2 TC A, X DB B R
ST 2897 [ B T COX-1MCOX-2 21k fr
B, XIS E SR R R I COX -2k Fif,
MCOX-1RIAH T BARLE, kA D &
FEAEIEFENEC O X290 R 2 1) ¥R 97 vh K
PR, A5 38 AR R A IS Y C O X -2 il 77148 mf
P4 5 I RAE I & AT A ROk B
COX- 27 v 4151 e A 2 2R 7K e B IR 22,
EIRAT R A B FH C O X =231 7510 %o Jili i 41 4%
K B SR8 TE W B S T, XA R e S 2
LI ) A — 8 R R, AEARWFFT
RN, FEREARAITRE0 g/L)IAIT 4R LA
TR R P e SAPAR R 21 (5 ke, K AT v 71
FVRIT AU IR L SUK I SRZERJ P 4 o v 1)
PR REIS APRA R A 1) & 2 8, JULA12 hHli24 h
SRR, E i RR R 34 AR LI I B ARk, S
b R I ZE SR AT VR T AT B R AR, 1R
JIN FE R A AE I 24 50 I n) 20 S AP JR v
RN TG, SEg P se, kAT m
I A I TN -0 IL-1B A IL-611) 772,
TE Jy S A T 98 0 A M FR YR, AT i T 4
S R RIER TR .

BN, ANBFFUUE 5K, PRI COX-24M il 71 2k
F A AE— 5 A I R 0 S AP JR) s BE AR I,
FEARAET R, A T RE R SAPRIAHBhR YT 25%).
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