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(=] BN HiTEESEMESREEEE-2 157 (cyclooxygenase-2 inhibitor, COX-2 inhibitor ) NS398 HE 75 1 fill A Bl Bk -+
I8 I A B P TR A R P 3 8E 2R (P-selectin, Ps) Kz 4t i [A] KL Bff 3 -1 (intercellular adhesion molecule-1,ICAM-1) f
Fiko Jiik RABPAFEHARER It 75 B SD REF R 3 H AR T ARH (1S B) A (15 XF) FEAH + NS398 ZH (15
) o ZHYTARIE 1.3.6 h B E MLIE VEH B & 5, J6HE T WAL s Bk % , So i 2 21102 2R RT-PCR ¥5 43 il 46
DGR L P ICAM-1 Kz Ps RURIRIEOUREE UK T 1078 Mk, 85 IR TR A A& ) s e AR 2H U 05 AN B 0, 1 3 o Bl A
T1E (P >0.05) 5 BfFEHEE I 18] ) 48, ROAB 20 R AR 4R 253 00 0 o, L 9 Bl T I s A - AR 2 W 2 T (P < 0. 05) 3 {H
FEABZH LR, oA + NS398 2 e i 2H 2451 105 S ML E Ay I e 92 (P < 0. 05) o BT ARZLAS I 2 Ps F ICAM-1 ¥ AR 1K
o4l BEAH + NS398 45t i Ps Al ICAM-1 B4 305 (HAS A + NS398 21 Ps Al ICAM-1 9 2 ih 1y B B IR TR AR (P <
0.05). &5 NS398 Reil e | — 46 WAL Al i FRE V35003 K BLIY Ps Bz ICAM-1 223K, o R BUBR T — 48 i B4 Al e i 5
FELES DA PR E T
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Effect of cyclooxygenase-2 inhibitor on P-selectin and intercellular adhesion molecule 1

in rats with ischemia/reperfusion injury following pancreaticoduodenal transplantation

Zhao Xueyun, Zhang Li, Liu Shengchun (Department of Endocrine Surgery, First Affiliated Hospital, Chongqing Medical University
Chongqing, 400016, China)

[ Abstract | Objective To study whether specific cyclooxygenase-2 (COX-2) inhibitor NS398 can in-
hibit the expression of P-selectin (Ps) and intercellular adhesion molecule 1 (ICAM-1) in rats with ischemia/
reperfusion (I/R) injury following pancreaticoduodenal transplantation. Methods Seventy-five SD rats were
randomly divided into sham operation group (n =15), transplantation group (n =30), and transplantation +
NS398 group (n =30). Blood samples were taken from 3 groups at 1, 3 and 6 h after operation. Serum amy-
lase level was measured. Pancreatic lesion was observed under light microscope. Expression of Ps and ICAM-1
in pancreatic tissue was detected by RT-PCR and immunohistochemistry, respectively. Results The pancrea-
tic tissue injury was not significant and the serum amylase level was not elevated in sham operation group at dif-
ferent time points (P >0.05), which were aggravated with the prolongation of reperfusion (P <0.05). The
pancreatic tissue injury was severer and the serum amylase level was lower in transplantation + NS398 group
than in transplantation group (P <0.05). Ps and ICAM-1 were not expressed in sham operation group but ex-
pressed in transplantation group and transplantation + NS398 group at different time points. However, the ex-
pression levels of Ps and ICAM-1 were significantly lower in transplantation + NS398 group than in sham opera-
tion group (P <0.05). Conclusion NS398 can inhibit the expression of ICAM-1 and PS in rats with I/R in-
jury and protect rats against I/R injury following pancreaticoduodenal transplantation.

[ Key words | pancreaticoduodenal transplantation ; ischemia/reperfusion injury; cyclooxygenase-2 in-

hibitor; P-selection; intercellular adhesion molecule-1
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e 1L - 13 451475 (ischemia-reperfusion injury, I-RI)
ST BB R R A 2 Y R BN 2 — , H g AR B
FELABAN M B PR ER w285 | N B2 41 58 BRI | 1 4n i
PRI AL L R A I A5 S0 3B M N S R s, AR
40 M [E) 4G RfH53F-1 (intercellular adhesion molecule-1,
ICAM-1) FI P 4% 3% ( P-selectin, Ps) 435 T BRI FE AH
7 ((IREERY MR e K s el R ey ivaed i NS ORI TE IR s e ey 11} )
LR M RGBT 28 I AE TN B R AR T T IR AL A Bk
MRS i AR, 2R COX-2
VER—FiEREES S T 2008 I N i, itk
A, AN BT O R R COX-2 R SN N R 20
FORGR o 1 S8 KR 09 L7 F k. fe 7 8 2o 41
COX-2 SRyg/> Ps Fl ICAM-1 P A5l 1l P98 33 4 45
F14) S R 3R A TR A B A I P A, E R
TR N1 1 oy N 9 7 B N =977 2 A B
PRUPRE SR 21 505 -2 S0 57 NS398 Xof [l Jit 4 A
MFFEAF BT ICAM-1 F Ps (5200, 3170 #7 Honl fig
NS

1 #RETZE

1.1 FZIZHME5RKHA

BT AR LIRS ), WHFAR B, F 5
PEIR A B2 10 51 NS398 (35 [# Sigma /A A]) , St KB
ICAM-1 } Ps B TE PR L EHT 5 1gG K DAB & (70 &
(et R A A BR A ), RNA $2 B0 & RT-PCR 371
& (TaKaRa /A H)) , Ps ICAM-1 K B-actin 5|4 ( ¥4 TAEY)
TRARAH) .

1.2 SR oW

T IR E A SD KRR 75 R (ERERREELL 31
R AE) | BEPE , ARBTEE 250 ~ 350 g, FEBLEC O 20K K2
TR RUR S 2 B ML AR 1 7 25 o IR A (15 ) Bl
ZH(15 XF) FEAH + NS398 4 (15 %) , MR Hi Fo-E 1 Aof 1] 4 4%
FEEEE 1.3.6 h 3 N4, B WA 5 JHuk 5 X, RFERA:
{UAT2E B IR A N I ZR R IR R RS M B + NS398 41 B4
YL AT ZHRIABAHIA , Z R FART 30 min GG R ESAH +
NS398 £ NS398 &5 i) A= B ER /K ; B 4 + NS398 4 : TR Jy ik ]
FEMLH, 2 P TR 30 min [ [ 15T NS398.(10 mg/kg) ™", 4
FiERB A .

1.3 KAM+ I8 BHAEA F &

Pz IR R LA T i £ 50 ~ 80 g EAF L2 AT %, R
VLIRS £ Bk T kA0 S Sz AR A2 W Bl R KA T B W)
A BT A8 S 2 AR A s & 0 T ST R AR
F 25 IV
1.4 HARERRKE AR
141 MISEBERE 400 T I o 1.
3.6 h Z B #MKEUM 2 ml,2 000 r/min Z.0 10 min J5 B
SE LT VE A T 5 2

1.4.2 JBellge BORBAEIBR 10% WEERE € , A i,

5 wm EEY) F HE Je s SREE R T8 SR EIER
1.4.3 G ekl SRS ZUES4 (SABC i) e fa,,
WAL MR AH 21 TCAM-1 B Ps (93235 3 M0 A7 G 3, )
FJE ZE R B i AR E R 10 ~ 15 min, 0
—PL(HPLEL Ps ICAM-1,1:150)37 CHEE 2 ~3 h, A%
PRI P E IR T 10 ~ 15 min, FINEET U0 (X + BUREFRC
AYFEERIFE 10 ~15 min, DAB B A7 86, RAKE 4, i
K, RS, R IR B A, B ISR, LAAE A AR
B B4 4 R B o 2R JH Tmage-Pro Plus 6. 0 IG5 Hr #1440 &2 FH
P DT, Lk B X T AR/ 2 0 2 R 2k s i
1.4.4 RT-PCR % i} AR MEMR - 80 C 77, RT-
PCR #:ll Ps & ICAM-1 mRNA f{ 3 3k . 44 21 b IR 20 40 4% 18
TaKaRa 2 " G U] BT B RNA $2HU5 , 47 RT-PCR J2
Rio PsBlY: Liif 5'-GCAGCTTTTCCTGTGATGAAG-3", FiiiE 5'-
GAACATGAGAGCAGTCCAAGC-3', P21 /N 345 bp; ICAM-1 5
Y. I W 5'-GACCCTGGAGATGGAGAAGAC-3', T Jif 5'-GT-
CAGATTAGGGGCTGGATTC-3", 7= 4 K /1N 432 bp; B-actin [ 2
B4 i 5'-GAGCACCCTGTGCTGCTCACCCTAGG-3, i 5'-
GTGGTGGTGAAGCTGTAGCCACTCT-3", F=1 K71y 310 bp;50 pl
1R F TN Z4A : Ps, 94 °C 30 5,60 °C 30 5,72 °C 30 s {30 1%,
72 °C 10 min;ICAM-1,94 C 30 5,59 C 30 5,72 C 30 s {E ¥ 30
¥,72 °C 10 min;B-actin,94 °C 30 5,56 °C 30 5,72 °C 30 s {F#H
30 ¥,72 C 10 min, PCR ™42t 2% ZEfaMi&E i fi Uk , Bio-Rad
BEC MR BGOSR o 455 R H Tmage J BHLA BT #4450 1,
PLHMZER S B-actin 2575 JK B {H LB R S it H i 3L mRNA
Fikk,
1.5 itz ot

THRPERL & 25 Fom SR SPSS 17.0 S AT &
25T .

2 #R

2.1 FRAHEG T

T RHEHMN 2R TG I2#E L (P >0.05) . A K
LI TE AR B T, DN LR DA S SRR A A +
NS398 4 3%, 2 R A Gt # 5 L (P <0.05), #4H + NS398
HAR AL SRFARA BHEA LR, 25 A5 2E X
(P<0.05), W1,

®1 JRAABRARNNDFTEMESEILER (IU/L,n=5xz%s)

205 AJF1h AJG3h AJG 6 h
BFRA 1395.13 £138.10 1404.05 £123.48 1 358.37 +151.21
gl 2122.57 £156.20° 3 117.43 +128.622 4 113.34 +134.50°

FEAE + NS398 4 1 658.06 +114. 15" 2 199.66 +136.96%> 2 642.58 +113.872
a:P<0.05, 518 F K24 ;b. P <0.05, 545020 Y45

2.2 BLARRRRA LR IR IR UL

BT AR 24 o L B S B e 2 5 6 A 2 i 2 PR 3 e ) 4
£, VG B BT INE, PR 6 h BRI DL /N ] B
B 5T 1055k 7 1L, BHSE R R PEAR A8 R R4 R i 2k
PESRAE s BAT + NS398 21 2 i 48 40 6 A 4 I SR 0%, Ak I L3R
FE R R MEANMS B A B TR (E 1) .
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2.3 AWML Ps ICAM-1 %5 40104 7

FARA LRI Ps F ICAM-1 BPRE5 B A o +
NS398 £ 45 A Be 34 Al Dl = 223838 F IR & 1Y Ps il ICAM-1, H b
FHFEETERT A A A, Ps A1 ICAM-1 119 3235 7 Wi 36 s B A +
NS398 ZHARJ5 1.3 .6 h Ps Fll ICAM-1 () 3R3i5 34 8 AR F R 2
[EIEFA A (P <0.05,812.3,%2),

AB.C:HAABFRARE13.6 ;D EF. 53 A8EEKE
1.36h;G H ;5% A% +NS39828KE 1.3.6h
E1 JARIRALREFEYE (HE x400)

AB.C:H5 A AMBFRBARE1.3.6 h;D EF: 55 A4 B HARE

1.3.6 h;G . H.L1: 55 A 4544 + NS398 40 K/5 1.3.6 h
2 HEARIRARAD Ps RRANRBIE  (SABC x400)

£2 KAFERALRH Ps ICAM-1 FIBEARIZLLE (um?,n=5, x+s)

215 AJF1h ARJF3h AJ5 6 h
T Ps  3331x1470 6508 +2 891 8 952 +4 207
ICAM-1 3638 =1 532 5112 +2428 10 323 +6 021
oM+ NS398 41 Ps 703 +2532 1 738 £9548 3973 =1 286°

ICAM-1 691 £209°
a:P<0.05, 5 #4404k

2.4 R ARm e F Ps ICAM-1 85 mRNA £k

PCR 4553200 Ps 1 ICAM-1 mRNA ﬁ&?ﬂtéﬂ%ﬁ#ﬁ%cﬁ
YRRk TERAELA A + NS398 2 & B Brrh ¥4 ik, B
HE + NS398 4IRS 1.3.6 h Ps (3R T R AH 41 [R] 1sf ()
(P<0.05) ,F541 + NS398 ZH R J5 1.3.6 h ICAM-1 mRNA fy 3%

2357 =1 154* 5320 £2 460°

AB.C:5 R ABFRAARE 1.3.6 h;D EF: 03 AHHERE

1.3.6 h;G H.I: 5 5 A4 + NS398 4 K/6 1.3.6 h
B3 FARKRARDICAM-1 REARREIE (SABC x400)

JRY I AR T R AR 2H R [E] i (P < 0. 05,38 3 &1 4) ¢

*3 ZAFEKBALSH Ps ICAM-1 ) mRNA FIEELE (n=5, x +s)

5 ARJ51h ARJ5 3 h ARJG6h
Bl Ps  0.627 £0.019 1.010 £0.016 1.172 £0.015
ICAM-1 0.881 +0.012 1.255 +0.015 1.467 +0.017
ML +NS398 240 Ps  0.239+£0.020°  0.446 £0.018*  0.625 +0.0142

ICAM-1  0.241 +0.014*  0.544 £0.013*

a:P<0.05, 54 H A4

0.877 £0.016*

1000 hp—
700 bp—

500 bp—
400 bp—
300 bp—

200 bp—
100 bp—

M 1 2 3 4 5 6 7 8 9
M 1 2 3 4 5 6 7 8 9
E -

«—Ps(345 bp)
«—B-actin(310 bp)

700 bp—

500 bp—
400 bp—
300 bp—

200 bp—
100 bp—

—ICAM-1(432 bp)
«—B-actin(310 bp)

M:DNA #7551 ~3. M4 1.3.6 h;4 ~6. 44 + NS398 44 1.3,
6h;7~9:FKA136h
4 RT-PCR #ill&ARRALF Ps 5 ICAM-1 EEHRIE

1 R afe L PR T A58 40 R AL Ak e AR o 4= B 1], B 22
YO T U AR A e e A L K A P R
240 MR BRF 39 i, 1 TS 80P A 4 MO B 3 T 1L 4 BE O
e 73 S ILAE A, R i 200 BT 1 A O™ Wy T i
UL Ps RUREBR 4 T A R L G
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BT RAER  Ps VE MR B R RGN E R 01, &
SHEAEAE N B 40 B 19 53 WA JSURE ( Weibel Palade /MAC) DA
S b i INHR ) o SURE RN SR 5% R L XY 2H 2K AR R
i 53 10 ), 6 20 Bl | B I 6 TNF-oo IL-1 S5 93 AR,
Weibel Palade /MAF ML /NR o FIURL B 55 5T 5 i 45 (7
5 Ps 75N B2 40 A L i/ AR R T e A, L BIDRG F o1 F0
rhPib 20 B C AR T 328G R T A B AL B 5
1L /N3G TR (platelet activating factor, PAF) L[]
WS R RLAN Y , ICAM-1 S35 s 5 P Mok AN
JfL 2 T A TRC AR 25 G, A PR R 200 i 2% T v P R 4 B
VA B2 240 L B R B, 05 5 v A 2 i 1 15 R R 8
PR RIS RS, BRI R A AR . ASSE SR
et g 4H AL 12 L) J2 RT-PCR 5 W0 52 74 4 JE R Ps
ICAM-1 [JRIREOL, 45 R B AR T ARA W E AL
ik, MR 4L 0 2 Y W 3R 36, HERR T B M AR J5 P,
ICAM-1 BRIk R FARIEL, 454 HE Qg Bge,
Ps ICAM-1 BT PERfE TR 4 M AR , 2] Ps |
ICAM-1 Z: 5 T JBR AR B AR Gl 1l P8 T3 4 o

COX-2 &M Simmons 4T 1989 4= Ik & I —
P T, TR IE B HEUP P ARIS , EEAE RIS
T (14 I 4 LR P A 200 i b 3638, 5 o ot P A
B I A EEDIME, COX2 3= A milfe
A2 (thromboxane A2, TXA2) ] 52 ifiL/MiOFT i fr 20
JA B FRER AR ML A PN B b, i B0 A FH ZE R i
PEREIN o BFSE R B S COX-2 I 3 14 e
4140 B 9 -8 ( malondialdehyde, MDA) , 7} 41
b A8 E ALY 15 AL i ( superoxide dismutase, SOD) |
A e H ki & AL ( glutathione peroxidase, GSH-Px)
T 8 4% 5 100 P92 9 B4 405 . Hamada 257 AF 5% %% B0
COX-2 5 PR R 3% 1149 /0N BRI O g i P9 3 e B0 62 47
PSP AE R /INER S . ARSI Sy 20 1k S RT-PCR 25 51
o BeA A AR S COX2 4 7 2 , Ps . ICAM-1
M2 A B WA TR A 4, 21 200 B2 L 25 6 A +
NS398 i o TR AL, 2 WA 4R S COX-2 41l
7] NS398 HJ figid i Ik TAX2 45 1= Az, 1 i A% 4
JEERR Ps Bz ICAM-1 fy 323K FEAIG , Va2 RS AT ik 1 P-4
AT, X5 Hamada 2511 (o RIF T8 45— 35K

S PR T P B AT = R B R AR 2
B IR RE PR AR MO PR AL h R A R X T
FEAE IR AR , S5 0L PH-JRE 0 403 DU 2 73 R A TR R A% 1 =
SR TR RN L A 0 SN N B KR T
LBk, A M X Sl ot PR R 5 R R, AR
TR 45 R H W, 245 F bt COX-2 i 77 NS398 4b Ft
Ja , LA TR AR AR L SUN Ps (ICAM-1 KK,
W TG, X8 TR R A A i St 0P A TR
FHEH

SE Lk
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