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ik T-1 (vascular cell adhesion molecule-1, VCAM-1) B9 I 2 mRNA 157K, [G] ARG I HUVEC H 405 8 4 28 5 iR i ( calci-
neurin, CaN) X746 T 40 AZ A T (nuclear factor of activated T cell, NFAT) & FH /KR8 4k . LAN, F 22 &R0k K CaN 117
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Proton pump inhibitor induce vascular endothelium inflammation by activating calcineurin
ZHANG Hejian'?, BAI Rong’, BAO Liqgin’, ZHANG Xuehui’, SUN Luning’, MA Mengyuan'?, CHENG Ziping’,
CHEN Anjiu™, WANG Yongqing"*

'Jiangsu Key Laboratory of New Drug Research and Clinical Pharmacy , Xuzhou Medical University , Xuzhou 221004
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[Abstract] Objective: This study aims to investigate the effect of proton pump inhibitors on adhesion and inflammation of human
umbilical vein endothelial cells (HUVEC)and its potential mechanism. Methods: Western blot and qRT-PCR were used to detect the
mRNA and protein expression of interleukin-6(1L-6) ,intercellular adhesion molecule-1(ICAM-1)and vascular cell adhesion molecule-
1(VCAM-1)in HUVECs after treating with 10 wmol/L lansoprazole for 0,24, 48,72 and 96 h, protein levels of calcineurin (CaN)and
nuclear factor of activated T cells (NFAT) were evaluated at the same time. In addition, protein levels of NFAT, IL-6,ICAM-1 and
VCAM -1 were evaluated after treating with lansoprazole, CaN inhibitor FK506, and lansoprazole combined FK506 for the further
research in mechanism. Results: Lansoprazole could time-dependently increase the expression of CaN and nuclear translocation of
NFAT, and further increase the expression of IL-6,ICAM-1 amd VCAM- 1. Calcineurin inhibitor could relieve the NFAT nuclear
translocation and vascular inflammation induced by lansoprazole. Conclusion : Lansoprazole may induce endothelial cell inflammation
and increase cell adhesion by activating CaN.
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CaN) I i — 25 2054 T 4 i A% - (nuclear fac-
tor of activated T cell, NFAT) [n] 40 MU AZ N 4%, 51
HA YRR . ) A BFFEHGE , CaN 16 16 5 1148 N
2 42 6(interleukin 6, 11-6) 2 i [6] 25 07--
1 (intercellular adhesion molecule-1,1CAM-1) F1Ifi 4
A L B 43 T~ 1 (vascular cell adhesion molecule-1,
VCAM-1) IR VARG , iX & —FB o3 1ML A5 5
PEVI B A E R E 2R AR . Bt AT AN B2
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1 #RFTTE
1.1 M
s K N B2 21 it (human umbilical vein endo-

thelial cell, HUVEC) W B 4= T A=) T 82 () ety
HRRAF]

22 R AT o I T R 2 A A
B (41 : 99.6% ) ; DMEM 5% 35 3t (Gibeo 24 7] , 35
), G 4 1L (Biological Industries 23 F], LLEA1) 5
Trypsin- EDTA {4 fb ¥ (Gibco 23 H] , FE [ ) 5 FK506
(APExBIO 2 7], 32 [ ) ; DMSO (Sigma /A 7, &1 ) 5
GAPDH H A& (IL-6 HitfA& . HRP A5 1L *F- 51 4 16
FITCHRic I i fe [eC Prad e Kt i3k (i ZE 4
IRA IR FRA D) s NFATHUA  CaN Hifk ICAM
1R VCAM-1Hi4  Lamin B1 44K (Abcam 23 7,
Ye[F ) ; PMSF \RIPA 24 A% 28 1 3 AR R G
& (HEE S REYFEAREGIRE) ; PVDF i (Mer-
ck ], L E) ;A KOG (Millipore 23w, 2 ) ;
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DH, HoAxs 1Y A TAY TRA ARG K, 519
JPHIE B IR 1,

%1 qRT-PCRHISI¥IFF]
Table 1 Primer sequences used for qRT-PCR

EIEZE S1FA1(5—3")

IL-6-F CACTGGTCTTTTGGAGTTTGAG
IL-6-R GGACTTTTGTACTCATCTGCAC
I[CAM-1-F TGCAAGAAGATAGCCAACCAAT
ICAM-1-R GTACACGGTGAGGAAGGTTTTA
VCAM-1-F CAGGCTGGAGATAGACTTACTG
VCAM-1-R CCTCAATGACAGGAGTAAAGGT

CO. 53746 HF100 ( I ¥fg 7 Hi R AL A BR 2
Al ) ;i JiE = 7 A (Eppendorf 23 7], 5[5 ) 3 2500 H1
(Eppendorf 28 w] , T8 & ) 5 8 # 920 B il 5i 1X73
(Olympus 24 7, HA) , 2800 1 4% LSM 5 (12 =
Zeiss 2 7)) 3 HLUKAY PowerPac™ BASIC (Bio-Rad 2y
A, D) s WEFR L (Bio Tek A ], J2[H ) s SEH 62
i PCR X (Applied Biosystems /A F] , 32 [§] ) ; 75 i
PEAX (Sonies 22w, &[5 5 A2 G R 70 B R 48
Tanon 5200 Multi ( | K BERHEL A PR w] ) 5 MilliQ
ﬁgﬂéﬂ(ﬂl(Miﬂipore /NCIRESIESDR
1.2 7k
1.2.1 mfsE A

HUVEC 4l BEA= K | 1B 3532 B Befli &
190XLTURT 10% i 4 1L T B9 DMEM 15 F B 617 55 57
BB . MR 25 BUTT 5 0.1% DMSO  1%3L
PR 109 16 2 175 1 15 % B BOAR N7 1Y) 75 24 15 77 ik
HEATRE SR R . A0HL T 37 °C L&A 5% COY
B AR R IR, M A A K % 80% I & I HEAT 1%
FABAR AR 122, BUIRAS R A 6880 R0 40
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Veh 41 . LPZ 41 \ FK506 4 . LPZ+FK506 41 H: 4 41 .
Veh 20} %F BE4H 5 LPZ 2 & A 10 wmol/L 22 R i
B ; FKS506 204 & A 1 wmol/L FK506; LPZ+FK506 21
HEA 1 wmol/L ) FK506 F1 10 umol/L [ 2= 2R ik
2 2H1H] DMSO % = R 3F— 2, MR 1557 96 ho
1.2.2  qRT-PCR A& &40 20 fer P 1L-6 . ICAM-1 #=
VCAM-1 mRNA &k

FHR BE R 10 mol/L 1) 2% R H7 M0 5 40 M 0.
24 .48 .72.96 h )7, J TRIzol iR A 45 45 2H 40 it 1)
S RNA, P8 55 BE S5 06 % Sk il e DNA . DABEAL 5 pl
SYBR Green 0.2 wLIE[M] 5[4 .0.2 wL & 1514 .3.6
pL TCHE K AT T WL 288 BE 1Y) cDNA FIC A 10 L 521
KR, BOFEARREINES, LHERIEL4<C
2 000 t/min &0 5 min PIBRR A AT IL-6.
ICAM-1 Fl VCAM-1 538K 9934 , L GAPDH i N
Z o M e AN [l 18] 2590V FH S AH OGBS mRNA %
SriY & B
1.2.3  Western blot #:42M] & & &k

AR 25 A B 5, I RIPA 24 A i F A
IR A AR B G HRT 2 min IR 1 B
il 700 43 ) 4 O S B 1 IR R AR . R
B 1P 200 B AR (SRR 7 3~5 IR, BRIR S s, Bl S
BLHU W o FH BCA BRGR &0 e 2R VR BE , R Sk
FEJG M Sx R 1 _EAEZE v &3 10 min, 2805 1
B FAREAR S R FH sk AR T -80 “CokAR o i I SDS-
PAGE $Z HEAFFL 35 pg 1 BAERHEATHLIK, REELH
B IR UK . R G R B RS 2 PVDF
b EIRSAT T 5% B R Wik ¥ W A 90 min, 28
TBST EEUE S5 AR —HiH, 4 CHE IR, IR
H HI TBST 2% M 5208 3 8, BFK 10 min, iR 451
TNHERRIR B E —Hi29 1 h, S505 45 H TBST 22 o
WY 3R, B o ffiFH Tanon B ORFEHATHS . VL
GAPDH i N2, F Image J 8K %] Western blot 2577
AT AT, £ 2 2540 B I ER 1 A 2R3k X IR
HHAThRUELL
124 SERE

L 28 AN [l 25 Ab LS 7 = R AT [
15 min, 45 5% )5 F Triton B% 5 15 min, 725 Triton, F
WM =R E A 1 b, S5 R B S A —$id i,
WHIMAZOC U= R E 1 h, PBSTEPE3 G H

BR A DAPLYL TR , L) 488 nm i & I K AE 280 i
B R TR
1.3 %itsrix

SEBGEE DA bR 2% (3 £ ) IENFOR , B
ARG SPSS 22.0 B4 TS0, 24 1]
M L3 B PR 2R 07 259017, P < 0.05 B 22 R A 45
TR S, RIS S 5 3 UK, ff H Graph-
Pad Prism 5 33 71EE

2 # R

2.1 Z R davk gk BF 1A 4R B B E CaN, JRAT B
NFAT &4 M 4645

R TR L LK IR X HUVEC H CaN
FEIEMWRZM , 4300 FH 2= e ab PR A if 24 .48 .72
96 h Jii , v JH Western blot £ AR AT . 45 K404
1A 7R, 22 ZR 8 AT RSt ) 9t 1 b 97 240 i v
CaNEH M FRIL . AN AR — R T 41
HUNFAT f)ERIA T O, G5 5R I 1B C R, =& hr
IR/ D 2R A TP NFAT B 2635, JERE IR
TRHAEAZ T NFAT 2 AR, Sole a5 R (8 1D)
5 Western blot 45 5 — 2, e [a] 1 I = 2 < 1 s
SR AN B NFAT [ 40 A% N5
22 ZhEAEShE KE, XM HUVEC 45 H 4
FhA

J T WFGE 22 R T HUVEC 26 B4 F 48 4E
PR 72k R R2 ), 43l FH 24 R b FEAT i 24 48
72.96 h )5 , Hl Western blot #1 qRT-PCR FAR TR
W 5 R EoR, 2 RPE AT LI i HUVEC  1L-6
HEAMFRE, HAE96 hif i (K124 B) . 2%
o7 W 38 ] LA [B) AR P 3G i ICAM -1 238 4 19 63k
(F2A.C), X F VCAM-1, 5 8K A 5 BRI [a] 4 41
P, 24524548 .72 .96 h J5 8 (R IA e 90 0 3 1A
(KI2A.D) . It4h qRT-PCR 455 R, 22 RPLMRE
FiF ] 44 1 488 /i1 ICAM-1 mRNA 193635 (8 3B) , 1l
X} F1L-6 K2 VCAM-1 mRNA Ay 265K, BAR R H
MGt 22 5 (HBEE 45 25 [ 3 i s 28 T |
P (F 3A . C) o XSt A [ 350 A K a] g 2=
FRR I T BEFS A& LA N B RAE , T RGP Kz 40
PR B o
2.3 CaN#ph) 7 Ae 22 M 2 & davdifs 5049 0 8 Bi4h

T i — 2 BAF CaN 1% AL AE 22 RPLRE S 1)
ML RAEH B FER o ASBFFE R CaN 41 il 571
FK506(1 pmol/L) Fj sl 3K & 24 2R Fir e I [w] 8% &5 41
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A :Western blot KM 21 it N CaN & 1 #6314 ; B : Western blot KM 41 it i ' NFAT 25 12835 5 C: Western blot K 2 i &2 th NFAT 5 (1 #6343 D

WOCIR A AR WA I rf NFAT SR8 55 (x400) o

50 hdi#HI, P<0.05,"P<0.01,"

P <0.001,n=3,

1 FHHUVECH CaNFINFATHRILE
Figure 1 Expression of CaN and NFAT of HUVEC: in each group
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A, LPZ 41 IL-6 . ICAM-1 A1 VCAM-1 (1) 25 FH 54 &
LRI, 1 FK506 205 LPZ+FK506 2H IL-6 . ICAM-1
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0.0 y
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¢ 2.57 Dy se
= 2.07 . = 2.0 M
a a
= =
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= 1.0 L 0
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&) &)
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0.0~ . . . . 0.0~ . . . .
Oh 26h 48h 72h 96h Oh 26h 48h 72h 96h
22 R (10 wmol/L) 22 2RI (10 wmol/L)

A: Western blot FLJK ] ; B: 22 it 0T 45 2 AN T IL-6 25 U FRAA KK 5 C 2 5 1 A3 M 4 4L Hh ICAM-1 25 FIERIKIKF s D 2B 58 R oA %
AT VCAM-1 HFHRIEKF. 50 hdIAL, P<0.05,"P<0.01,n=3,
2 Western blot #ill& 48 IL-6. ICAM-1,VCNM-1 & A &%
Figure 2 Expression of IL-6,ICAM-1 and VCAM-1 proteins in each group detected by Western blot
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A :qRT-PCR A £ 2H A0 P 1L-6 (193235 5 B: qRT-PCR A A ZH AN A - ICAM-1 193835 5 C: qRT-PCRAGIN A5 ZH A AL VEAM-1 ik, 5
0 hZHAHLE, P <0.001,n=3,
B3 qRT-PCREMEZLAIL-6,ICAM-1,VCAM-1 mRNA
Figure 3 mRNA of IL-6,ICAM-1, VCAM-1 in each group detected by qRT-PCR
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Figure 4 The effects of FK506 on expression of CaN and NFAT induced by lansoprazole in HUVECs
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Figure 5 The effects of FK506 on the expression of IL-6,ICAM-1 and VCAM-1 induced by lansoprazole in HUVECs
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