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Abstract

AIM: To investigate whether mosapride has a
protective effect against clopidogrel-induced
gastric mucosal epithelium cells (GES-1) damage
and to explore the underlying mechanisms.

METHODS: GES-1 cells were cultured in vitro
and divided into control group, clopidogrel

group (treated with clopidogrel at a concentra-
tion of IC50, 0.36 mmol/L) and clopidogrel plus
mosapride groups (treated with clopidogrel and
0.4, 0.5, or 0.6 umol/L of mosapride). MTT assay
and flow cytometry were used to detect the pro-
liferation and apoptosis of cells of each group.
The expression of phosphorylated P38 (p-P38),
occludin and ZO-1 proteins in GES-1 cells was
detected by Western blot.

RESULTS: Compared to the control group,
p-P38 expression was significantly up-regulated
in the clopidogrel group (P < 0.05). The expres-
sion of p-P38 in the clopidogrel plus mosapride
groups was significantly lower than that in the
clopidogrel group (all P < 0.05). With the de-
crease in p-P38 expression, the expression of oc-
cludin and ZO-1 were gradually increased.

CONCLUSION: Mosapride exerts a protective
effect against clopidogrel-induced GES-1 cell
damage probably by inhibiting p38/MAPK
phosphorylation and up-regulating the expres-
sion of tight junction proteins occludin and
Z0O-1.

Key Words: Mosapride; GES-1; p38/MAPK; Occlu-
din; ZO-1
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A BB R B R LA (0.4, 0.5. 0.6
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BT, KA Western bloti i & 2m it 20
p-P38VA R % %% 43% G Occludin, ZO-189 %
KE.

LEER: BV s A5 F 2 GES-1 48 i i
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100901); WEM: i (MTT)JE H 5% [H Sigma A ]; An-
nexin V FITC/PIRA T KR 71 &8 H 56 EBD A
#]; B-actin. ZO-1H14AI4 HSanta Cruz; p-P38.
OccludinPi A1 [ cell signal 22 ).
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mucosal epithelium cells, GES-1)4 i &+
DMEMR; FE(5 10%/ N3G, pH 7.4) 141
BN, 137 °C 50 mL/L CO, A R I%,
B R S B R R, 3 RA% L ¢ 3LUIARAR, S2Ee
I S 550 A K S 4 .

1.2.2 fm oA ¥k 4pd) K3 M HIMTTE (A3, %
Ak T B A K IR G E S- 140 i FH i 2 11 i 9 Ak
J&i, LLREFL2 X 10°A 4l e e b T 96 ALK 7R AR,
FEFLARR200 pl, 559724 h, WaFEs 789 40 il
S SRS TR TC,, ™ (0.36 mmol/LYHk B (115 75
200 pL, RSN BRI AL SRR EESLIb T
(0.4, 0.5, 0.6 pmol/L)FEA FML % E1C(0.36
mmol/L)iR & (I FR200 pL, Ky Biyb LR A
SRS T 4. B BeaN AL, Al U INDMEM
RE R 25 O HRAL . AN N 25 1 B 1 ) e 4.
ARELREFR24 WG, IS0 L MTT. k45574 h,
Wy 7R, AFFLIAT50 L DMSO, ‘AR
PEPRFEAI10 minf5 LL490 nm il g P K, bR
AR B (AN, TR, % = (A
PEXT HEFLA - 0 25 LA B/ (91 P 0 FE ALA ) X
100%. BEXSEEG H 3K

1.2.3 X dm R A ) EOK $5 A 1 4 i
A B 43X 10°/mL & 4L3 mLAKBH:F
TofLMR, A0 MINGRE S, 140 BT AL, 141
A% (0.36 mmol/L) i 4, S 4h34143 5
MY EEAN0.4. 0.5, 0.6 pmol/L)PEA FALA%
H7(0.36 mmol/L)4L. £53724 h, /RS EDTAF ik
BitE s 10 e B ORI i, PB SYRVETR P, A
500 pL Binding buffer &z Annexin V-FITCHIPI#
5 pL, R G s V15 min, JEC40 K%
T W20 e T . S A 3 UL, TE R
4l Annexin V X PI¥{E 44 (Annexin V -PL-),
SR AR AE A0 o B B e R X T R A
fdAnnexin V & 4P (Annexin V +PI-), 43
AAEEIAT T IX; P4 TR 40 i 5 8 T 40 g An-
nexin V MPIF¥JE 44 (Annexin V+PI+), 734 1r K
A7 bIX.
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r/minfZ /015 min, B E3E 848 A2, BCA
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1&477%51‘7*- 102 102 P 102 L
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FITC-A FITC-A FITC-A
D Wu hailu-5 E Wu hailu-6
10° + 10° -
10
< [
= -
10° :
Q4 Q4
10
10° 10° 10t 10° 10 10° 10 10°
FITC-A FITC-A

1 ORIVBRMNER. A: BIEXIRA B: SIS EEIC,,(0.36 mmol/L)fiifh4; C—E: 0.4, 0.5, 0.6 pmol/LEYMEEAIERE

ﬂtﬁ%@élca,(o.% mmol/L)ZH.

BFXOE R JE A, PAB-actinfE A NS, {f ]
Imagel 1.38xHAFHTAb3E. %20 85 IR IA /KT
T3 DA SEZ R K JEE A1/ B-actin A FEE AR 1) EU AR K 2R,

FitF A S HHE Hmean £ SDE IR, £
20 18] Eb 45K FH One-way ANOVAZ3#T, SPSS11.5
AT AT B AL B S B, LAP<0.05°8 22 5 4t
UES-3E

2 BR

2.1 A K Ap) 523 SIS FH1C,(0.36 mmol/
LG4 . 5 HAI0.4. 0.5, 0.6 umol/L)Kk
B A% TR TC5(0.36 mmol/L)ZH X} 41 ffd fr 144 4
FNH 23 99 7249.13% +0.27%, 38.08% +2.00%,
33.51%+2.78%, 34.71%%3.87%. 3FhAS [ Hk &
T LG I 25 UL 5 TR T C 5o 2 X 40 1 4100 11 2%
PG TSRS 55 1C 5 451403 40, (P<0.05).

2.2 &40 3FGES-14m i T 69 %5 om it Ul i e
(B ): B IR 2O 1 0 2.9% (AT 1%
H2.6%, BRI T3 40.3%); SAs 5 #4541
PHT2% 0 39.9% (I T 426.1%, M T
K )13.8%); FYPEEF0.4 wmol/LIE A EL RS &
1Cs AIIHT A 13.5%(F IR T2 4 6.2%, #iit
JHT%07.3%); SyL EEF]0.5 pmol/LIE & &b A%
HIC TR N 5.9%(F- A 1% 44.5%, M
WA %N 1.4%); SEy0LEF0.6 umol/LEEA Gtk

R T TCs ZL TR Ny 6.3% (I T35 4 3.9%,
WS T2 42.4%).

2.3 Western blotZ & Western blot4h F i/~ (K2,
3), GRS T TC s #3405 41 55 B X 4L AR EL, Oc-
cludin5ZO- 15 KT Jk/> . p-P38EIA b 2 Y
T i SRS TR 1Cs B SV LE R 0.4, 0.54 0.6
umol/L#&-415 SIS T 1C, M 4L L, Occlu-
din5ZO-18 HRILEIH I, Mp-P38FK ik W24 ¢
ik, R

3 11e
=R (e R L TR E 7 W IRANY T L 7 N S )
o LG5 S50 P AL NSV 7 RIS, AFL I DR
FH S R 85 51 T8 308 AN s A3 H i
B TH e, FRATTAE B I I 9 COE S U R R
PN B R L A ARG ES-1 AT B0 3 1
H, B4R AR T, I H S o e
T TR AR B S Y M B0 S, I
IRT 32 A T S 45, ARAT SR VF 2 i K
I, PPIs& HIEUME RS B SR I O A R 5
PR AR, 3K 55 2 T I DA 1 i 1) 25 S

AT H W BoR5-HTAZ AR 7 B H
BB R Akimoto 5" T 97 2 B K H&
i 15 W sl 3 2 76 90 LU AR mT 388 Jn B BN O 7 e,
NO R 5K 15 FH L, I 454090 o 1) 375 e, 410
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" PSS E D E
Z0-1 — ——— — p-P38 - e e o #4516 FRAR A8
FAaRAET — %
(O T — P-38 1 o A . . . LR, A G
B T B R &
. 2.0 wAEE, M EE
Bractin | oo S S A W ih R B R B R
BT #RI
20
1.5 a
T < T c
1.5+ W
c 1.0
) c e
" [ L
Tiol i
M 0.5 c
n c ﬁ c
<
os | =
0.0 w w
a Co (mmol/L) 0 036  0.36 0.36 0.36
0.0 | Mos (umol/L) 0 0.0 0.4 0.5 0.6
Co (mmol/L) 0 036  0.36 0.36 0.36
Mos (umol/L) 0 0.0 0.4 0.5 0.6 3 Western blotfl&4Hp-P38EARIA. 1: ANMEXTHE
207 ZH; 2: SUHAREEIC,(0.36mmol/L)Ti52H; 3-5: 0.4, 0.5, 0.6
pmol/LEL/PEE RS S S 1C,,(0.36 mmol/L)4H. *P<0.05
1 vsBRIEST IR, P<0.05 vs A EE1C,,(0.36 mmol/L)4H
K15¢ 1528,
’
.g:[‘
k| . -
1.0 b c c cludensprotein) & 55 HAHE 40 i B 28 8 (12
g L -
E a ¢ HrpPloccludin5Z0-1J0 B2, B4 [ O0c-
Sos | cludin L2 HTIsIMI R, & H AT T 2 0%
WIERE M. Z0-1, AT 2 LR 4 o fn gy Rz 4
0.0 JH ) 7 PR B /N g b, At I 2 B v 5 O celudin 2
Qo (mmol/L) 0 036 036 0.36 0.36 Hei [ coiled-coil 85 #3845 . Occludin5Z0-1
Mos (umol/L) 0 0.0 0.4 0.5 0.6

2 Western bloti@ll&4A70-18]0ccludinEERIX. 1: [
PEXTIELE; 2: SHAKES1C,,(0.36 mmol/L)f5if54H; 3—5: 0.4,
0.5, 0.6 pmol/LEPHAIIEA SIS EEIC,,(0.36 mmol/L)ZH.
"P<0.05 vs[IHERTHRZE; P<0.05 vs GRS ESICS,(0.36 mmol/L)
iR,

LN R A, (R HEHC O, 20, M 21 H 2
JEAR A, FujisawaZs IRF9T R 2000 LL A
A 5-H T4 AR RN S AID R g 57 1
F, BERN AT i A T I 1 A I AP 2 B ILACh
T 0T s 40 i, AR50 A E D1 -BH M [ 4 Jif s
LI, A SEES M T T 45 F S50 LR Stk A%
T IUGES- 144 g F AT B A HI7E H, sixCat o
ARAT I 25 R ()34 5 MTTAHACL.

S W R0 B TR A3 0 5 £ RV R R B S2 A
U TR E B F R B DR 2
AN R IEEE SRR, B ERE S
AR R ERE O B AR %
B A F AR IS H Occludin, Clau-
dins. JAMs, it & HZOZK % (zonulaoc-
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SEA R, K IR R4 R A A, O
LR D PR ERER s e e & 1 | P K s S 114
Ak, SR 2 M ] AR T Re, T LS
PRI FRAT A E A BB A 5T, 1B 48 LLOccludin.

ZO-UE R WFFU0 S M 22 34 5035 Ab 2 11 0
(mitogen-activated protein kinase, MAPK)fi 5 1%
A R g T R 2 R R AR R R L RIA
I DAL I 5O B T S A AR R 20 AL
ANEMAPKAE 5 1% Sl % + 2 Hp38/MAPK.

ERK/MAPK. INK/MAPKIX3MFK R4, H
Hp38/MAPKE H il d F 2. MR RIEANT
MAPKKIGE K A2 —, BN NIt 2 4055 &1
(RS p AL R, BB 1F Fp38/MAPK K
TR VEARA, R A ORI - o o) ik K] 2R Tl R A
WG, E R IORN 98 S B T 45 LA R
(VR Y, ZEXE 5 . PR T (01 T p38/MAPK
MR AE T EEAE P, p38/MAPKEE Al g A= K
DR - 2 OO K 2 5 4 i oA 5 1S B T R 4%,
At F Rl 7 SR ST B 4540 1 S BT B SR A
SH R TR Y. HOH AT O A R R Ep38/
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