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UM TR N B INB B R 3R T ELATL B 5

BEL, T, gz, NFHL
(BXE$EE—MBER #s, W&+ 2% 014010)

HE . HY wIREARAA T30 R mEE R e 845 Z T ek wddLhl . 77k 20 RS MRk (SPF) A&
BALB/c M/ N R, ALY A 240 RO, Ronts T4, £ O RAER AL LK, FobbE ikt
BE, 2R R, WEDNR DR R R TR F T, I m sy (ARG ) Edm]
WAL P Occludin & @ 69 F K HE L, R AB TR DB ARG . A8 REFHGH TS
Gt Le (P <0.05) ; 95 AL AT SomAR F 480 B 582 Occludin & & & XK T = G54 (P <0.05 ),
250 AR E T RO BRI A, 5 T AR I K Occludin & 8 & A 3 5% N H 25445 .

FEIE . AART ; Occludin &G 5 D IBEEEL ; B

FESZES . R735.2 XERFRIZES : A

Intestinal mucosal injury induced by Clopidogrel in
mice and its mechanism*

Min Li, Rui-feng Ding, Xiao-ying Ma, Yu-chao Liu
(Department of Gastroenterology,the First Hospital Affiliated of General Hospital of Baotou Medical
College, Baotou, Neimenggu 014010, China)

Abstract: Objective To investigate intestinal mucosal injury induced by Clopidogrel in mice and potential
molecular mechanism. Method Twenty SPF grade BALB/C male mice were randomly divided into control group
and Clopidogrel group. Mice in Clopidogrel group were treated with Clopidogrel while mice in control group was fed
with normal saline. Mice were sacrificed after 2 weeks. Macroscopic and histological changes of the small intestinal
mucosa in the two groups were recorded. Expression of Occludin in small intestinal mucosa was determined by
immunohistochemistry. Results The macroscopic damage and the histopathologic damage of small intestinal mucosa
in Clopidogrel group were significantly higher than those in control group (P < 0.05). The expression of Occludin
protein in small intestinal mucosa was decreased significantly with treatment of Clopidogrel compared with control
group (P < 0.05). Conclusions Clopidogrel induces small intestinal mucosa damage through reduction of Occludin
expression and inhibition of the repair of small intestinal mucosal injury.

Keywords: Clopidogrel; Occludin protein; small intestinal mucosal; injury
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BB, S5 o SELAR B XN RN B R AR O B HLIRIBTT

1114 N S TR 010 R S T 71 PO R L E R T 7
JAETM/MCREEAE T, m M i MRS A B
A MU B 15 A L TN B AR R T, AT 8K
B M TR RS, 0 BB ST SZ R, S
TR I LA R/ M RS O Kt iUk, H A A
With, EAHGERDY, EHEELSPEEL, Pt
R XN N REIR A 1 B0, BRTEHX/ M R
I Al RERLH o

1 RS

LI Eh#H 43 4B B I E B AR BY
20 AT EREA (SPF) 2% 6 ~ 8 JHi BALB/c
v/ N B AL dEm A LA R SR B AR IES -
11400700148334 ), A5 (18 £2) ¢, ik (20+2) C,
IBJE 50% ~ 60%, TSR 3d, LA 2 4 . 58
FIXTRAL . SAMHAS T2 . SMA% B 20 DLl 5 TR B
W (CHhR AR TR BRI R 75 mg/d 4653 N BRI
#1138 mg/kg) 0.5ml/ H, #EH 5 25 FIX A LIAE
HEK 05 ml/ K, HEH . BRI, %82 ),
RN IE AR B OK
111 FokA iy mis  MREAMKEE (o
4t), 7 HIEETE (BN TIZ5ABRAR, 75 mg/ A,
PR R SR 5 - 150 mg 39 RER T, $22 A R
i 75 mg/d (70 kg IEF AR ) HERUNRAG R
A 11.38 mg/kg, A EEER/KACH] 0.5 ml #EH , B
B ETECH, BDHRPEL .
1.2 RERAE
RUHE B G/ NS AR 12 h, R /MR
JIREHE AL FE (e IRZE B o Hi il Lt ), Hzs g M el
LR, —3R5 0 Reuter YEA3HEAT KARTESY, T
fl/NHEEESOED , IFEE T 10% th PR, R/
[ 22 TR AR TP AR
1.3 Reuter %
BRI « AL R R 0 43, JkkksE
I, ABRWBZHIEHR 15, ABEIER, (A
KMIGESEIR Ny 2 43 s B I A ERAE SN 1 4b 2y 3 455
I AR AE RN 2 A K LA 1Ry 4 4% 5 55 F LR 5 45
RV - I TORG R 0 43 5 JREERG R 1 48 5

1.1

B RN 2 43 B s I VR ARG E 4 2
Fl,
131 HE#& /N8 ET 10% dd: FEEFEE

6 h, R B Rk R B R IBOK , PR E T

AT B, LA R 2 4 b T
K, R L E e U R ALE, U]
B4 wm R, MRS b, BT 45 CHERAR ot
To Gk B R BETARE s, et IRAKEK
WYt 5 ~ 10 min, 1% $hFRK & 1% @k 4y
5 ~ 10s, WAKMYE 1 h G AZEBAKFZ], A 70%
1 90% A I K 45 10 min, ATERSOHLT YL gL (@
2 ~ 3min, YSEIYI R LAPRERIK, FE R
YT REW], A e
132 SEmpAs (MAREELA ) ol i RE
029 Occludin & @ w9 F ik UL TR S006E - BUbf
[, WK, W, Uik, Bk, A, BissEK,
T BREE S, TN 5% BS H AW, iR 20 min,
TGS M B —PT, BT 4CKA P, PBS
(pH=7.4) ¥ 2 minx 3 ¥, WA = L FHi R
IeG, Z i 20 min, PBS (pH=7.2 ~ 7.6) ¥ 2 min x 3
W, A5 SABC, ZEE 20 min, PBS (pH=7.4) ¥
5min x4 X, DAB 4, SRR KRR YL, FoRK ik,
FINERTEEBEK , 78 R B 5, i e
ARTA T el

FEPEAN AR o hr e - FEPEAIREL <10%, 310
Oy : FHPEARIEGA 10% ~ 25%, 3143 5 FHIEZ0MI%
ik 25% ~ 50%, 112 53 5 BAYEAEEGE 50% ~ 75%,
3% 5 BV = 75%, 4 0 5 IRTEAIIEE
SREETHSY, TOEH 043 5 IREE AN 14 5 KRN 2 435
PRtk 3 41 5 AR BH A0 TN 25 Couni 5 P TS 3 AH
0~ 14 R0IME ;2 ~ 34 S5 (+)54 ~ 5
SR RBAYE (+4) 56 ~ 743 RHRAYE (+++ ).
1.4 HIEFE

B> HT R SPSS 16.0 Geit#ist:, %R
PR £ bRifEZE (xxs) Fon, dURELECR ¢ K05 5
GIATEF RS (%) Fn, HWECR BRI 5
P <0.05 HZEFAGIE L

&R

INGRERE KRR

Wi 2B E /MG, PBS e T, T4
T L, 2 0t B ZH /N B/ NI B IR DL RA 2 453473
SAMAR 5 2 UL S e BE R K, R SR BE 2 BN
BB S FTas R, S 42 I B 0
Vo, BB REES Or P o0 248 TS IR IR, 2 22
SHEG R (P<0.05), W1 ME 1,

2

2.1
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rp E B R 2R AR 08 %

F1 Wi Reuter 4 LE  (n=10, xzs) 22 INGREPEADZEFRIY

R, WRMHESNRESE, RN, BRI 0 9 ;

25 T R 0.000 + 0.000 0.000 = 0.000
S % 33 N 11 2 2171 BT I2L 3
SN 2 2.000 + 1.054 1.500 + 0.707 * %’Ei\% *EH%J:%HHL% NE AT B@‘&jﬂ ’
i o0 . VoYM, ACRBE R TE, FIALS
LUEITE o i, ZR A SRR L (P <0.05) ;
Py 0.000 0.000

WL A R AR LU 0o a2 R A gt
X (P<0.05), Wik2. 3HIE 2.
2.3 W4 Occludin EAXIZE

Occludin 2 F1 B2 Rk FHK, =X RAH
Occludin & FAFRA FEEBIAME (+++), FHME (++)
WA FE ; EMAE T Occludin £ 135K FE AN
S RAYE (+), PERFRE E i, BRI E

A B FRRERIR, 25 X BRZ] Oceludin B2k, 25041

A NBUSTABIBTS I, K, BB s B ANRE  IRRIE. WAL 3,
FIBFTIL . S SRS BE 4125 1 Oceludin 235 [ Mk 90.0% ,
I ARRTARRRARERL (<16 55 P 40 10.0% 3 3% 22 11 04 T

®2 RMAZBHRBARFZRGITFEE =10, #] (%) ]

25 (U BR AL 9 (90.0) 1(10.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
SUMAR T 2H 0(0.0) 2 (20.0) 2(20.0) 2 (20.0) 1(10.0) 3 (30.0)
AL -3.900
Py 0.000

*3 WMARBFERARZRGTENLE =10, #] (%) ]

25 A A2 10 (100.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
A TR 0(0.0) 5(50.0) 2(200) 2(200) 0(0.0) 1(10.0)
Z1fH -4.077
PH 0.000

A: [ A (AT REAL, B RBEARIAR, Z5H 583, J2UTERE | BRIRHES B 5T, IR sy ot B: IS As TR 2, 1o A 26 1 Rz At bidsi |
WV, MUTAT 2 K G 2SS O RRAL, S BEIERRIAR , S5 oca%, JZ2UCEHE, BMAHESEST , IRk eiit; D: S hsas 41,
23 IR RS o 52 408, SR B L At . MR, A A, ik

E2 FHENMNUNFFIRALAZRI (HEx200)
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5521 4]

B, G5 o LR /N BN BRI 505 B HERL RIS

H, ZEREGIE L (P<0.05), AN EEE
Occludin ik FAMEZR R 100.0%, FAHEREZE R 0.0%,

A [0S 6 A

B [m]fi7 S nbks 4

B3 /NER/INIREARFRI

*®4 WHZMF Occludin EARIBERLLER
[n =10, # (%) ]

ZSEOFHEA 1 (100) 8 (800) 1(100)  0(00)
SAgEH4L 9 (90.0)  1(100) 0(0.0) 0(0.0)
Z1H -3.454
PiH 0.001

#&5 WAEEMR Occludin ERFRIZMELE [0 =10, 6(%)]

ZSEXEYA 2(200)  7(700) 1(10.0) 0(0.0)
SRR LL 10 (100.0) 0 (0.0) 0(0.0) 0(0.0)
VAL -3.508

P 0.000

3 itig

SMAR F AR PR T CYP2C19 s AR AR, HAR
W5 /M P2Y 12 B 8RR (ADP) Z{R4h
A, HAD N R AR ADP /518
FEFGP I b/ T a EEWNTEA, XTif/IMiz ADP 244
HIVEREAN AT . — 3 [l B Ao s, FTR
SRS B 75 me/d B3 IURUKY ( RR=2.8, 95%CI ;
1.9,4.2 ) 5 FBTRIPEAK 100 mg/d H i XU% ( RR=2.7,
95%CI : 2.0, 3.6) A" MM T REAEE
B R EREE R, AR BT AR AE
FIRERDH T BER A2 Y 5 Hp B T80/
BN A . FERAAENENT, XTRes a8
BRI G ARIEIR Y B R R A, L E s
TN A A B S AR 55 A 1t s AR R

( Occludin #ifk )

FHPE R AR T A A, ZRA5%wE X

(P<0.05), W#*4, 5,

C == A IR D 25 s 2

(fepedife )

S, GAMHAR BTN BRI b R bk GES-1 AT B
WER, WS R AT, IF H 2B AR 5
BTG T W A% B VR S I A K A i itk
WAE . NSAIDs 259 B Ry ™ R L O AT
WE], HR BT R e E E R . i
WFoE R, SIS IR S NSAIDs 254 BT AL TE A KR
P BAE B, FE/Ng . S5 A v] L3
HARIWER . H2A2F R NSAIDs A R b £ 2
FE/NATIAZFE B X+ 46 M. NSAIDs 5 MR 48 i
PRATCTRA IS - JCHE IR NSATDs Bz F1AT I IR
FINY NSAIDs A 2. JodE R 7Y NSAIDs 79 &
FRIUHFBGR BRI, FRRAAESE, — AT
S AT AR TE IR . AT I R BLY NSAIDs fdg, W
RINEAEL, B MABERIES I, TR, /N
Watstdz , BeAEMEALAE, e may I AiE, Hrpuh
Walst iz B R AR Y . AP REE, 25 OV R /)N
FUNAZEEZ IR G LR a5 esE, BRIRHES
T, MR 5 SRR AN RN I A R RS
KM, FEREASCIRBERE BN I L, /M T Bz
W% . RFE, ATULARANMENE . P A% AT LLiE
AN VAN 7k ik

i b m 5 iR 45 5 26 1 Oceludin 5244 1Y 5 % 3%
% (tight junction, TJ ) By EELEMEHZ —, —HE
AR S Bl IR R RS b B 240 I 3 3 P 1
It R g R B ph i 6 ASE L Rz 40 i B R R i R
AR, o i T AR A R T R 20 Rl iy TI",
Wi 2L 200 A48 R %) T A7 T 248 PG A0 B P T8, ol 4
o0 ieq 55 5T, (977 b R 240 B Bt e 4 B U R R
S FAEANAR IR AT, X R B A s T e g
YR XoF B W ) e A0 2 45 PN S8 8 i ) e e M B
HEEM" . AMREY], = Oecludin & 11 LT

- 13 -



R BREE 2 Ak

5 28 &

HeANAASREIE BB T 2544 "0 P B 48R
XSRS AEE 1 cDNA AT 288, A B
{149 A A6 11 eDNA 51 24 909% [e) 5, 2 WA 7L 3h 4
M B 7R B — @ IR SRIRSEIIFTE K
USSR STR B T BOR BNz R Bz 4R (8] T 45
Oceludin 215 FF%, H mRNA K FEd 2 TR, &
BUNBRE T) 240, e/ Mo MNEER S0,
RIBIRTEN R MAE R &4, /N R ™
AT R I, 25 0 BREH /N BRI R R Z IR G T AE
b ReahR R, IRIRHES VRS, RN 5 SRR
TH/NUNI G E R R, BB OB S/
BOIE L, NBERIE LR . RBE, AT LA AE 2 i
R S SRS TR AT DL N BUINMB R . AR
WA REY], Occludin H I FERIBTHIHK, S0k
K FRZH Oceludin 25 LS O IRZLIBAR,  $m SAntas
T BEFEA/IMAZEE Occludin 85 # L, BUHZHBS:
BERIR, 3 /N BN RE AR o H 2 A% R 1 Al
INHREAR O AL AT B T 2E— 20 Al R R B R AF
I8, Ml R 4 2 S AR
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