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Abstract

AIM: To investigate the expression of prostaglan-
din E, (PGE,), cyclooxygenase 1 (COX-1) and
cyclooxygenase 2 (COX-2) in diclofenac sodium-
induced intestinal injury in rats and to analyze
their implications for protective effects of drugs.

METHODS: Thirty-two male Wistar rats were
randomly and equally divided into four groups:
a normal control group (given normal saline), a
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model control group (given diclofenac sodium),
and two treatment groups (given Jinghua Wei-
kang Jiaowan and esomeprazole, respectively).
Except for the normal control group, intestinal
injury was induced with diclofenac sodium in
the other groups. Jinghua Weikang Jiaowan and
esomeprazole were administered in the two
treatment groups from the day before diclof-
enac sodium was given. Intestinal injury was
observed by microscopy. The content of PGE, in
the small intestine tissues was tested by ELISA.
The expression of COX-1 and COX-2 proteins
was detected by Western blot.

RESULTS: Compared to the normal control
group, the morphological score increased sig-
nificantly in the model control group (4.63 *
0.52 vs 0.00 £ 0.00, P < 0.05); however, the mor-
phological score was significantly lower in the
two treatment groups than in the model control
group (1.88 + 0.99, 2.75 + 1.28, both P < 0.05).
Compared to the normal control group, the
content of PGE, was significantly lower in the
model control group (19.32 ng/L + 8.22 ng/L
vs 36.64 ng/L £ 3.27 ng/L, P < 0.05); however,
the content of PGE, increased significantly in
the two treatment group increased significantly
compared to the model control group (29.51
ng/L +7.61 ng/L, 29.20 ng/L £ 7.51 ng/L, both
P < 0.05). The expression level of COX-1 was
significantly lower in the model control group
than in the normal control group (0.47 + 0.32 vs
0.78 £ 0.39, P < 0.05); however, the expression
of COX-1 increased significantly in the treat-
ment group compared to the model control
group (1.29 £ 0.63, 1.53 = 1.00, both P < 0.05).
Compared to the normal control group, the ex-
pression of COX-2 increased significantly in the
model control group (1.00 + 0.72 vs 0.00 + 0.00,
P < 0.05); however, the expression of COX-2
increased significantly in the Jinghua Weikang
Jiaowen treatment group (6.86 + 9.81, P < 0.05).
Compared to the model control group, the ex-
pression of COX-2 increased in the esomepra-
zole treatment group, but the difference was not
significant (2.59 + 2.87, P > 0.05).
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CONCLUSION: Decreased content of PGE, in
the small intestine tissue may be associated with
diclofenac sodium-induced small intestinal in-
jury. Jinghua Weikang Jiaowan and esomepra-
zole exert preventive effects against diclofenac
sodium-induced intestinal injury possibly by
raising the level of PGE,. The therapeutic effect
of Jinghua Weikang Jiaowan may be related to
high expression of COX-1 and COX-2, and that
of esomeprazole may be related to the high ex-
pression of COX-1.
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BH: RAGMmETELFERERRE
(non-steroidal anti-inflammatory drug, NSAID)
A8 KPR R A A RERARAG AR A, B0 R R
5L 9T 9 I & E,(prostaglandin E,, PGE,). &
A AB-1(cyclooxygenase 1, COX-1)F= 2R A4
Bip-2(COX-2) 84 F K 7% 25 4y 04 A A AL ).

Fik: 327 & Wistar K A AT G4, 5%
TR, T IRAGH L B BA L, %
R E IR, R R A M T IRAL T
WA BR, BT FAIRATL do A 4T3k
BRItk vk, m oML TARYE
K. 45t KRG BAL T IR KR AN 45
T, BUNHLALRELISAZ AN a2 PGE,
4%, Western blotzx#n /B2 22 COX-1.
COX-2% 8 &1k,

ZR: SrgsRBatmit, ST Ra kX R
W RARIE 5 (4.631+0.52 vs 0.0020.00)% 2
¥ &, 2FA %I FELP<0.05); 5 FExat
FRALARL, FIL R R4, BRrEELH KK
DN KARFES(1.8840.99, 2.75+1.28)8 &
A&, £5FR 43T F &L (P<0.05). 52 a4
Ak, St R4 K R AP GE,(19.32
ng/L£8.22 ng/L vs 36.64 ng/L+3.27 ng/L)
PR EAK, £ R 4T 5 & N (P<0.05); 5%
xR LA, I H R, Bk E LAk
X FAHPGEL(29.51 ng/L+7.61 ng/L; 29.20
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ng/L+7.51 ng/L)y AR, £2ZF A% FE
L(P<0.05). 5= atark, £ R X R
DA AERECOX-1(0.4740.32 vs 0.78+0.39)8H
BAK, Z5FA %4 F &L (P<0.05); 5 %%
TR ZEARIG, I F R, BERELEAKX
R HCOX-1(1.2940.63, 1.5341.00)8A 3%
I, EFA %I FEL(P<0.05). 5= Gt
b, SEEext BB LR K R AR COX-2(1.00+
0.72 vs 0.00+£0.00)% 3gm, £ 7 A %it5
F L (P<0.05); 5 e xT ARk, 3146 B K
21K R FEIECOX-2(6.8619.81)8A .38 Im,
£ A %t 5 & L(P<0.05); 5 53 R LA
o, R E ekl K D AEIECOX-2(2.59
+2.87)38 A, £ F Kbt 5 & SL(P>0.05).
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At 5 g e I COX-142COX24F F £. 3%
R E | RO FEEPGE, 220 &, T
Bl R I IHCOX-143H .
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{E2 H i AR 38 WA — 2 my BL5E 4 HUAR
b AHIT ST I XS TR IE L HE H H SINSAIDs
FHRAE R B/ 4 A A 28, A 5K B0 i e
HIZI I R E (prostaglandin E,, PGE,)5 ¥ 4 £5
-1(cyclooxygenase 1, COX-1). COX-2fiXk, LA
FOHAEE R AL RS ME A XINS AIDs )
A R4 ER].

1 RS
1.1 ## SPF N4 & Wistar K32 H, A&
180-200 g, FH PSR K223 s o fe i[5k
B S PIHRIF AIE S SCXK(5£)2007-0001]. XL
FIFREN A v (2l 9 R 2 2l A7 R 5t
AT, EZUETHA1024221, #5110703; 1%
TR M BE I e (] SR B T 24 B 2 7)),
Z1ET-H20046379, L5 1106083; FI1E H HE ik
FOREER L D3 H 2 et A BR 2 /), [ 237
710970067, fIt5110609; PGE, ELISAIR I &l
HEERBAH, COX-1. COX-2% Pkl
H 95 [E Abcam 2 7.
12 F ik
1.2.1 048 32 & Wistar/FE KR, BEHLS A4
41, FAA. KR EA. 2T A E
FEAL. RRIFERIMAL), BRI H.
1.2.2 A H & S HOCER[2] S PisE e 45 3L, 1K
P & 29 NAR A RORTT 7B R s e 45 v,
Wt N5 204 25 ) e S SOk A
Y 25 R GRAR T BE . R R S BBt H A
AU T ANEA ORI IR 66%), WHF IR
15 mg/(kged), 1t B B30 mg/(kged), YRR FEHr
417 mg/(kged), & H I WIRG 2, ¥ 4HET
1.0 mLARER SR 7K . 25 el A AR # 467K 1.0 mL
VETS . SIURT HEZH RIS 4 TS 45 T WEUT IR,
HEN 253 d. TR ALPERT 1 d45 T T 254, Bl
BRL TR 254 d. RIRG 29 ) KA B, H HBUK,
24 hJi5 4 1505
1.2.3 AR A AL 2 K U SEE, AR 15K
86 b BEIE DT IR R, NN
ML WABNG, ¥R BT Na i,
FPBSH A PPYET 1, B 115 cmIBUMHALR
2B WA REF, LL4-Western blothlllCOX-1.
COX-2MIELISAK I PGE,.
1.2.4 WA REBAG 375 R H 1 KA TE 47
oM F HIARHEREATS: 04y E4ti; 14 Rz
ML KBRS, 243 A, (AAERR
W0 AR MK A5 S PRI 353 Az, HAE—4
144
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FWLRAE; 495 A 2B SE, <1 cm; 5
oy A1 2B A GOE, H A /D — b E5>1 om.
1.2.5 ELISA#MPGE,: % bR AL ZIHRFRFESO mg
TAIRE T, SR MA450 mL PBSH. ¥k/K
BT 704y R B AL 2. IR B0 A 3, I s R
TRAERE FH, 2 R0 B 00 I 58 s 56
1.2.6 Western blot#mCOX-1. COX-2: 2
JEL B0, BT, BCASE &, T AR, &
FE . RV, INEE, IRERITE IR0 V, 4 55
EE 160 V. 513 W5 21 43 25 (1) T 2N 52 1k e
UK. CETHEERZ AL, HIPVDFERE, 157300 mA, i
5] 45 min. 5%TBS-T(-20)it I W54 &t A1 h. i
Pl AP, UAKE(COX-141 ¢
200; COX-2 41 : 150; -actin}j1 : 5000), 4 ‘C
I 1 R VEE: FITBS-TZErRENRS min X 37K,
% —Pi: HRPFRICH I 560 min/i5 ULk,
WJE(COX-1 1 :2000; COX-2 1 : 3000; B-actin 1
2 10000). Ht: SRAHECLAL S R GILE =g,
B, Y, IPPIAFIKIE 43 HT.

Bt FALIE T S H s R FIPAWS18.0
GV ERAT M AR, S 45 HR Dlmean £ SD. KA
PEr N RS, geit 5 Y FHMann-Whitney U
Ki%:. PGE,. COX-1F1COX-245 %t 77 7 55 W) 3
FH B BRI 38 7 2253 W, n SR AN 55 D) 12 FH R RS 56
SE R LIP<0.054 2= AT Ge T 2 X

2 BR

2.1 KA — A UILES 28 O AR UK
BN HEAKCRIUKAE IE 5. B4 e 294 T P4l
KB RE > HOWE . &A%, B
R ToI6EE REEABIE . IEHREE R TIE.
R 21 K B AR S 3 R AL 1 . A R K B
PG HR R I P AR K, A B i L 7R
K. oL, RINEE KEHORME. 491
TG I 2 5

2.2 R EFIR FEAKEARN N
LTI PR NN AN 8
VL DI S RN 177E S Wi 7 E A RN
W 2 SN o3 A, 35t 92 J) L DO 66 B 7 af K i, 3G
2 SRR T L= S i SR B /N iy K AR D1 43 Sk
KX ANEmTFaadl, Er A REES
X (P<0.05). 46 E B2 K /N ] W R 78
1NN N = BT URA N ¢ 7 EWNE A N Sl e
B S Fe K . K BN 4307 K AR PF 43 R 4R
FREZ W] AT SE 500 B4, 2 73 vk 22 X
(P<0.05). $RZR IR MK B/ i mT L& s 72

| BN

KA 25 )
B BR U K
FANSAIDAG % /s
AR A5 6 PR A,
B 36 B AT K
R B 4 AT 7
M EE, AR A A
By o) % of, 35
BT HIE K
FNSAIDAR % s
B B A5 849 4R AL
H. LA
T~ PPI*NSAID
BN R
wyHER, 2K
LHERHRT
Bk E vk At
NSAIDAR % X &
N Fb AT 5 B
R AA N

2GR
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pax’c] KIEPHER PGE,(ng/L) COX-IREE  COX-2MEE
T=B8H 0.00+0.00 36.64 +3.27 0.78+0.39 0.00+0.00
SKNE=cE] 4.63+0.52° 19.32 £8.22° 0.47 +0.32 1.00+0.72°
FliEERA 1.88+0.99° 29.51+7.61° 1.29+0.63° 6.86+9.81°
RSN 2.75 +1.28° 29.20+7.51° 1.53+1.00° 2.59 +2.87

°P<0.05 vs B4, P<0.05 vs SLHINIRAE. PGE,: BIVIIREE,; COX: MESHE

1 1 2 2 3 3 4 4

— —— — — — a— G— e (OX-1
& -

— — — . COX-2
‘-_ _—— — — ;— B-actin

B 1 ZOEIMESR. 1 SIS IRA; 2: 224l 3 FITEE B
4H; 4: BREFESFERIRA. COX: IRE AT,

ALK, AN A3 455 R AR DT 23 152 2R 5 vy e 4 ) I
fIC TS U0 BA, 72 e 4ok 2 3 X (P<0.05,
x1).

2.3 ELISA#MIPGE, SEIuA A/NMa 412 PGE,
B T A4, 27 %0158 X (P<0.05).
AL E A BRERN A NHALPGE,
BB T s AL, E R R E Y
P<0.05)(#1).

2.4 Western blot#&M COX-1. COX-2 Western blot
EREIN A R RN ZICOX-1. COX-27% &
2N IR AL MBI COX-15KIA, LCOX-2
FIE. SN AL RIS, COX-287 H
X R I W, 22 e SEih R L(P<0.05);
COX-1®AAMWIE, ZRLEFKIIFEX
(P>0.05). JI1EE HELLCOX-1. COX-28 525 %}
WAL R T, 2 A 9ok & L (39P<0.05);
BRI COX- 1R S Rnt AT 3 T, 22
S G X (P<0.05), COX-24 Su 0 41
B, 25 RS E B L(@P>0.05)(# 1, K1),

3 11e

NSAIDsZIA R B (1) HPE R g AT TR
B, 1724 P NS ATID A [ e W = BEAE /N 1
ANIEAEE Rt 3R, NS ATDsAH S/ 746
il IR R VB HE: NSAIDsHG . /Mgt
Y B FALABRIEFE L. NSAIDs S
NG INUEBEANE 4E, H T FEE R ELL T
JUJTIHT: “ =231 2F U COX-1RICOX-21f)
U530, NOFIINOSHI 2 i, 1 4G
IR AT AR SR S5 R A % 3t Bl ™ FE )
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N RESFIRREH 3 dJE S5 K D R
ML T KBz, At KSR E, 5
e R X 5 Pozzol iS5 HRE — 5L X&KL
SRR T AR e S B, i iR CoX
W, T4 DU R (arachidonic acid, AAYYE
i, AT BH 141 JE R0 TSP Gs (1) 75 1, FRAT T
TR NGRS /NG EIEPGE, & BAT K, 5K
5008 B2 R B/ o R RS 4405 ARV 7 s
B S 3En, SER S AL NP GE, & iR (141
BEAIC. 721 3502 — P BAT R i R 4 A i %
iR 7, PGE Rk i 4%, ki n & 11 &
(R I, 3 AT DA 58 0 40 B r) &G A, AR
ST A0 S AR R 0 T T AR I A DR
VEF. PGELEWIAS AT AE IR IR IR R GE 1)
L. Mg iy 28 A 52 SRS B B, S B 2R ) A
P 3R EUN A R A XRS5 PGE, & B A
WE A A K. PGE, & bl 73 435 L iPGE,
G A KCPGE, &kl A XPGE, &
B2, NP GE, & B & 25 i) V2 ik T-%
Rl A% 12N, FICOX-1—#25 5/ EFIYEPGE, &
B, ERR N FEAS. COX-1E A R4 A5 i,
JUT-RIETHA AL AN . J5E N B
kA B B g R KR RS R CoX-1 ]
R . ARSI S0 KA COX- 1 A
AR, 22t L. COX-2/2E15 1, 1E
WO, SR ARIE IR D AR
IKCOX-2, (H4 BURZSN X RIEALCOX-211 3
K ERIBE TN, JE IR AR Sk 9 RO B i B
b FRATHAH ST 7R S0 6 B COX-2 )41k B
RN, 2 A4 COX2 LKL, Murakami®i %
4 A SCP GE, & il 1 F1ICOX-2 L YL HEK 293
IR, TCI8 A2 AN 2 IR PEA AR & 5
SR EIPGE,; 15 4 IEAH OGP GE, £ HGlE 11
COX-THLGLI NIANER, IXFEULI] T COX-2RIEAH
KPGE, & i1, — 2 5 R8N, LR A
PGE,** /. TakeuchiZ!" R HIAE ECOX-14%5 7
PEFPHIFISC-560, 1245 A COX-24M il 71 2
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AT, AR N A R 45 6. SC-560
A5 i B Ik 55« 4T 1 NN 3 A — A 4k
%A il (inducible nitric oxide synthase, iNOS)
FARBE I, ABNB R I AR Z . T RE [R5
ECOX-241k B, AR PEINIPGE,, MIMHK
HINHICOX-15 I IIPGE Bk /b, 4 S [l s v
COX-24MHI 5, WImT LA /N i fi.

FRIAE SRR Mg FL A N3R5 A K A 4R
044 i e — s b HUA e i) &2 07 U5R), 3R
HATg E EmAEH, KIeA AR HoE
PRI T 3L, & — By WAL S8 kR
PEE 2B M b gl 2y 2 [ SRR S R B
1t R Rkt 2B B SOK B B R A
B J Az gy e L, AR LS AT e 5 58
B PGE, MIEGFAT 5. AR5l o
JRRE AL /N i o S 4 A AR D7 3 A SI 56 %o R4
WIREE, e E AN EIFEPGE,. COX-1,
COX-275 FE IR S a6 B 410 R4 n, $2R 904
HEE Rl M inCoOX-1. COX-2i%$PGE,
B BN PR /N R R 35 58 Sy e 2 B
P S-SR A, 5 HAR T A H 1 (proton
pump inhibitor, PPI)—#¥, 4 B BE4l i it 4 H' -
K- AT PR IR RF e VA 570, BA e a8oe A
PR, B 1 2 A PE RV AR A B B R A
K AT GRS R 5T/ K2 NS AID
NPT IR, BRFEN MR AR
ZCHb TR AR S5 A SR T R 25 5 I i T 44 A0 L
AL R B, HI7 30 T HABPPTY. RS g4ER
PR I M EH /N i R I 40405 AR VT 43 50 56 %
WAL W d e, R L H AL/ NG R P GE, -
COX- 15 A S U0 H A 0 8 488 o, 2% 52 el
P, BRI NG RIECOX-2 75 S SKE
KX IR AL N, ZE R G R X, ORI R
Fir M AT BE LB INC OX-11% S PGE, 5 1t in iy
RN R, COX-21138 hn % PGE, & ¥ In
N — 8 WA . AR SR B, NSAIDsAH
SNE MR 10 %% 5P GE, & Bl /b A7 5%, s
BRI 28 36 hir W 1F 2t B 3ok 38 IR P G B, 75 il
NP AEH, PGE, & & (34 vl 6 5 A1) E
NAFECOX-14 6. I H B4 FiLCOX-2%
SIS Re R B A IR E . SR 4 R B
IR R LML COX -2 A I W TH i, mlfg A
PPLELA i 9 i Jse o A7 DM,

4 SEXM
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