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WE: BR  RITEEME X SR BEIR A 1 (ox-LDL) J5-5 1Y A ML P B2 20 M 266 B R0 58 i 5207 1) 52
FiE KRR AR DK R 4L (HAECs ) 7328 %8 U JRZH ox-LDL 41 G276 fil g 21, 25 11 % JIR 24 4 i oA Al A il Ak
I, ox-LDL ZH 417 4] 10 mg + L™" ox-LDL Zb3 24 h, 4055 fthiE 440 B0 R 10 mg - L' ox-LDL1 mL F1 100 pmol %45
e AL BE 24 b, K 3 AN S FS AR R Y5 I HAZ ARG THP-1 L[ BE 57 2 h, 586 B A8 Mg THP-1 2 B 1%
L, 715 THP-1 [ ; 5R FH] Western blot 3K 3 240 HAECs i 45 A A T 53 F--1 (VCAM-1) | E-i 452 ( E-selectin)
FEEMFRIE , RALNPOEE & R A BHE VA 3 41 HAECs i YR58 H F-o (TNF-o) | 1404 36 (IL) -6 #
IL-8 mRNAFRIE, LR 25 N B ox-LDL 2 F1 4 7 f 2 20 HAECs 1) 5042 20 M 6 B =3 43 301 Oy (23. 00 £ 8. 46) %
(50.83 +11.02) % ,(36.67 +7.97) % ;ox-LDL 4 HAECs [ A% A I 5 26 0 35 8 T25 AW B4 (P <0.05) , & il
T HAECs (1) Bk 20 i 26 F 22 B 3% T ox-LDL £ (P <0.05) , ox-LDL £ HAECs 1 VCAM-1 E-selectin 2& [ [ 48 %
FXFEEER TS AN BAL (P <0.05) , & FH g 4l HAECs 1 VCAM-1  E-selectin & [ A #H X 2 1% 5 i Ik Fox-LDL
20 (P <0.05), ox-LDL 4] HAECs ** TNF- \IL-6 .IL-8 mRNA %} ik & i % m T [T R4 (P <0.05) , & FH i
20 HAECs H' TNF- \IL-6 il IL-8 mRNA AT 3R 5= B EMK T ox-LDL ZH(P <0.05), £ ox-LDL gt ifi 5 HAECs
FEFfH4>F VCAM-1 Fll E-selectin J 48 it IR 1~ TNF-o 1L-6 F 1L-8 ({35, 1M 48 7 1 REIN ) ox-LDL 355 (1) 240 Mo b B 0
RAE N
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Effects of loratadine on human aortic endothelial cell adhesion and inflammation induced by oxidized
low density lipoprotein

LI Guiqi',ZHOU Yuyang” ,FA Xianen’, WAN Daguo',LIU Lei*,GUO Chen’

(1. Department of Cardiovascular Medicine ,the Second Affiliated Hospital of Zhengzhou University , Zhengzhou 450014 , Henan
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450014 , Henan Province , China)

Abstract: Objective To investigate the effect of loratadine on human aortic endothelial cell adhesion and inflammation
induced by oxidized low density lipoprotein (ox-LDL). Methods The cultured human aortic endothelial cells (HAECs) were
divided into the blank control group,ox-LDL group and loratadine group. The cells in the blank control group were not given
any intervention. The cells in the ox-LDL group were treated with 1 mL ox-LDL (10 mg + L™") for 24 hours. The cells in the
loratadine group were treated with 1 mL ox-LDL (10 mg + L") and 100 wmol loratadine for 24 hours. The cells in the three
groups were co cultured with monocytes THP-1 stained with calcein for 2 hours. The monocyte adhesion was observed under
fluorescence microscope ,and the monocyte adhesion rate was calculated. The expressions of vascular-cell adhesion molecule-1
(VCAM-1) and E-selectin protein in HAECs of three groups were detected by Western blot method. The mRNA expressions of
tumor necrosis factor-o. (TNF-ov) , interleukin (TL)-6 and TL-8 in HAECs of three groups were detected by real-time fluorescent
quantitative polymerase chain reaction. Results The monocyte adhesion rate of HAECs in the blank control group, ox-LDL
group and loratadine group was (23.00 + 8.46)% ,(50.83 = 11.02)% and (36.67 = 7.97)% ,respectively;the monocyte
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adhesion rate of HAECs in the ox-LDL group was significantly higher than that in the blank control group (P <0.05) ,and the

monocyte adhesion rate of HAECs in the loratadine group was significantly lower than that in the ox-LDL group (P <0.05).

The relative expression of VCAM-1 protein and E-selectin protein in HAECs of the ox-LDL group was significantly higher than

that of the blank control group (P <0.05). The relative expression of VCAM-1 protein and E-selectin protein in HAECs of the

loratadine group was significantly lower than that of the ox-LDL group (P <0.05). The relative expression of TNF-a,1L-6 and
IL-8 mRNA in HAECs of the ox-LDL group was significantly higher than that of the blank control group (P <0.05) ;and the
relative expression of TNF-a,IL-6 and IL-8 mRNA in HAECs of the loratadine group was significantly lower than that of the

ox-LDL group (P <0.05). Conclusion In HAEC cells, ox-LDL can increase the expression of adhesion molecules ( VCAM-1

and E-selectin) and inflammatory factors ( TNF-o, I1-6 and IL-8 ), and the loratadine can inhibit the cell adhesion and

inflammatory response induced by ox-LDL.
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B kK LA AL (atherosclerosis , AS) J& e AR 3 ik
SRR A o P R A 7 25 il 0787 1Y) = 2
JELEAT, A6 P B 200 B 4045 S D RE B i 2 AS & AR 1Y
PR B, e — A B SRR AR
## H (oxidized low density lipoprotein, ox-LDL) E. 7§
AT 38 3 RN e 20 S 4 20 B AR RR 0-1
(vascular-cell adhesion molecule-1, VCAM-1) f{ 1 3
IRTTHE 0 0LAS P B2 200 M 1) 285 B A 1, DA T 35 5 A%
241 A AL B 80 A P R B AN Ak ok
W, I BN T A I v 0 i 3o R R
AL F-o ( tumor necrosis factor-o, TNF-o) . FH 40 JifI A
Z (interleukin, IL) -6 \IL-8 iS5 K 5E L #E & , 7E AS
) 2 % SRR SRR T o BFSE R B, 4Le 32 A
(histamine receptor, HR ) 7E W %L 30 ¥ =& 3 ik A0 4801
EN AP IR, T3 A, BB RERE A M4 ) N
2N WA - LA i S m] 2k HR, H LA H,
ZRNED . HIELH, ZAREES 5 T AS N &)
AERRERT, 1T H, SZOFEPUR AU b PTRE A AS $24it
BIHNRST T o AWEIE B TEIR 5 il E X ox-LDL
PSRN E s Pk N B2 40 i (human aortic endothelial
cells ,HAECs ) i ff F1 58 hE 52 0L Y 5200

1 #R5FE

1.1 #HRaskiRE HAECs 4 4 %1 Lonza A w] , A
A THP-1 W A 58 FE RS R A7

1.2 W aRFI 58L& TRIzol 5] GA/RIAFEEk R
P& R B 35 35 ( Dulbecco’s modified Eagle’s medium,
DMEM) | fif 4 M3 | JBe £ 0 i AT A 5 1 0 A 2% [
Life Technology /], EGM™ -2 [N Rz 4 it 3% 35 5L 0
2 [E LanzaTech 2\ 7], ox-LDL F14 &5 fih & W H 3£
Sigma-Aldrich 23] , 20 8 2 Bt 70 M i8] & W 3 V95
IR B FIRA A, HER SR
RIPA R (A& 2 (il B BRI 1 7)) T ) i 3
B REYHEA RA A, mRNA J e 58000 &

(iScript™ Reverse Transcription Supermix ) . SYBR

oxidized low density lipoprotein ;atherosclerosis ;vascular endothelial cell ; Inflammatory reaction ;loratadine

Green PCR Master Mix B¢ L 1k K70 A7 B4 Quantity
One v4. 6.2 1 3 2 [E Bio-Rad /A ], i VCAM-1 A
P Bl B-actin FAHG H [ CST 2], Bl E-EHE R
(E-selectin) By B 5 [E R&D 24 7] ; — 48 Ak ik 40
JRLES % 46 L B TAE & 5 A WAk o6t It
=20 CUKFHF - 80 CHALIERVKARM B 3 [ Thermo
Fisher Scientific /A 7], Eppendorf 5810R & .0> L) H
#i 5 Eppendorf 2 7] , METTLER-TOLEDO 4347 F 3F-
W B B AR -FER 2\ SR AL A 7R KA
£, BG4 W ( polymerase chain reaction,
PCR) {1y H 35 [& Bio-Rad 23w, Z I REMG AR A
il TECAN 2% W], DM500 %¢ ' i i 45 W [ 72
LeicaZA w] , LUK ACRE A B 21 Hoefer 22 7]

1.3 ZWHE

1.3.1 #pasEss s HAECs 8555 T3 AU 4L
2% I3 ) EGM™ -2 P Jz 4 5 =, T 37 C L
FRTRII 5% CO, HE TR TR . H HAECs Ffifl
I3 N7 R RRAL cox-LDL L FIA M E 4 . 25 F Xt
WAL - S35 5 A R v AN AU Ao 2 34 5 ox-LDL 41 4%
1 mL 10 mg - L™" ox-LDL Jil A HAECs $% 35 i v 4k
ZEB R 24 hy Ul E 4L 1 mL 10 mg - L7
ox-LDL 100 wmol %2 7 L& fil A HAECs 3 37 H 4k
SEEFE 24 h,

1.3.2 BZAMFMEIN  APZ4000 THP-1 £
FEFE R EC10% 4107 1) DMEM |, F 37 °C |
FARTRII RS % CO, B IR R, DS B A R
EhRic,2.5 g - L7 B FIEH AL, B0 LR 1
it , f A % 12 £k 2% v i ( phosphate buffered saline,
PBS) YR 4IML IS , 8 I TG I 1Y) DMEM # & 40 fitd,
PN 5 x 10 L™ & F . ff HAECs $:Ff
F 24 fLAR, S 4NR 88 5 2E 1 21 95% L LRl 8
BRI i) N FRAZ 0 i THP-1 HFh 3 HAECs B
FeM, T 37 C ERTR T 5% CO, 4015 R4
TSR 2 b IR B SRR DL PBS R 3 I, BE R R RS
B THP-13 5R)5 G 40 g - L7 25 38 i 4 {4
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E 15 min, PBS $E# 3 U, PR IR ES A, 206 A
B LSS, AL 10 4> 200 fEALEF B BB A iR R 2¢
JCT B A RS, A A T R PR R = O e 5 A i

B/ S AN EE x 100%
1.3.3 Western blot ;% #; il HAECs 8 VCAM-1

F0 E-selectin EA X 7F HAECs 4ifihin A& &
() RIPA 224 22 vP, VK EHCE 30 min, 22 £ 401 D,
RN N 2 5. #RJ5 12 000 1+ min ™' B>
5 min, R EFR. B pL EERMA 174 (K1
FR°S x = e i ik TR M-3R 1A s T i 5 C F Dk 2
ARG, WK AE S min [l TRV B S AR AR
HEEWE TR FRER A BRE BAE 20 pg dHEL D
B-actin fE NS, L Marker 2870 V HiJk 2 h,
120 V FEHLIK 2 h, 387550007 T FL DK RS IS AR Je 2 1R H
k3150 mA fEFREEME 2 h,50 ¢ - L' BEAR k) % I
THEPL h 31 1000 Hofdi], 4150 ¢ - L' Bifg
Wik 7 B Ay VCAM-1 BLgE | Bl E-selectin 5457 F1 fil
B-actin FAYT, (i FH— P & R M S LI I, 4 CUKAS
P IR IR, B 1 < TBST 3% 3 Ui 1 -
1 000 Lb Ml , f I 50 g - L™ JB A 73 o s R AR sk R
W BERRIC 1 F 0 A/ Bl —HT (VCAM-1 FlI E-selec-
tin) AP AT (B-actin) , Filk FHEF 2 hy P 2R
P 9 CHRNEE, 1 x TBST Pk 3 UG Ik 27 R OE IR Y A
AN B A 100 WL {55, R 2R i Fi £ 4 JIEE T G
L BROE RE  FE F, ] Quantity One v 4.6.2
AR A R, LS B K EE S NS EA
JRFEARY F B 7R H 28 AR 255 6
1.3.4 REFEMNEERESEHE K (real-time
quantitative polymerase chain reaction, RT-qPCR)
#: il HAECs &1 TNF-o, IL-6 1 IL-8 mRNA gJ3Ri%
B HAECs 3 RNA 1 pg, I iSerip™ 5§ s 187
B4 cDNASRJF LI SYBR Green Sy %8 JE YLkl AT
qPCR, (1) RT-PCR: K& P fz %% 5% e BL 16 &
lg-L"3M RNA 1 pl..0.5 g - L™" Oligo (dT) 18
primer 1 L Rnase free H,0 10 pL, RiboLock RNA

A

A:78 FIXBE415 B ox-LDL 415 C 405 flb sz 4l .
El1 3% HAECs M B MM (SHRERRE, x200)

FEEfm il 5] 1 wL, RevertAid Jz % 56§ 1 pL, dNTP
mixture (10 mmol + L™')2 L, 5 x Reaction Buffer
4 who FNZF:42 CHEE 60 min, 70 C fin 4
5 min, & R V. (2) qPCR: BUS 171 ¢DNA 3
17 qPCR i, 52 W & £ : SYBR Green PCR Master
Mix 10 wL, E B4 2 wL, ZAE14 2 wl, cDNA
22 uL,ddH,0 4 L. PCR % £&fF:95 C10 min;
95 °C 155,60 °C 1 min; X 40 MEH . LIH HEE-
3-WEHR it & i ( glyceraldehyde-3-phosphate dehydro-
genase, GAPDH) fi{ )y 2, PCR 5|¥)%%1 . GAPDH |
W51 % %k 5'-ACCCCTTCATTGACCTCAAC-3',
GAPDH R 5|9 7 %)l 5'-CTTGACGGTGCCATG-
GAATT-3";TNF-a 35147514 5'-GTCACTCAT-
TGCTGAGCCTCT-3', N 5| ¥ ¥4 h 5'-AGCTTCT-
TCCCACCCACAAG-3'; IL-6 E W 51 ¥ ¢ 51 N
5'-AGGGCTCTTCGGGAAATGTA -3’ , N iiE 5| ¥ ¥ %
A 5'-TGCCCAGTGGACAGGTTTC-3';1L-8 FiiF5 | ¥
51>k 5'-TTTCTGTTAAATCTGGCAACCCTAGT-3'; T ijif
BIFEF Y 5'-ATAAAGGAGAAACCAAGGCACAGT-3'
SR 2O I mRNA SR,

1.4 ZEits4bE )i SPSS 16. 0 FfF it 4eit
PO TR ORISR £ AR e (v £5) TR, 2
AT BORHCECR H B PR 3R J7 2200 0, P FE R
Ml N E 22 5 1 K5, P <0.05 Sh 22 A 40
-9

2 #R

2.1 344 HAECs M BZAMFM LR 4RI

Bl 1, 25 FXF R4 ox-LDL 4 Fl 54 F5 fth E 41 HAECs
e 2% 20 L 8 5 4 0 (23,00 = 8. 46) %
(50.83 +11.02)% . (36.67 +7.97)% ; ox-LDL 28
HAECs f 202 B 5 535 8 2 (1 0F B, 22
SATGEE R (1 =1.380, P <0.05) 5 50 Ay 41
HAECs f 22 41 0% MY 5 12 3 (T F ox-LDL 41, %
SESFEE N (1=1.754,P <0.05) ,

Fig.1 Monocyte adhesion to HAECs in the three groups ( calcein staining, x200)
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2.2 3 %3 HAECs ff VCAM-1 & 570 E-selectin &
ARIALEE S5HILE 2 fZ 1, ox-LDL 4] HAECs
tt VCAM-1 ,E-selectin £ [ B AH X 35 5 2 3 5 T
SEHX A, ZF A5 IFE X (1 =1.186,P<
0.05) ; & F 24l HAECs o VCAM-1 E-selectin &
FIR AR 22k i B 28T ox-LDL 41, 2 A Gii 2%
B (1=1.043,P<0.05),

VCAM-1

|
E-selectin

B-aplin _

1. 25 X HB A ;2 ox-LDL 4 ;3 . S B b2 4 o

B2 344 HAECs i VCAM-1, E-selectin & H & i ( Wes-
tern blot)

Fig. 2
HAEC:s in the three groups ( Western blot)

&1 34 HAECs 1 VCAM-1 E-selectin E H X RIE=

Expression of VCAM-1 and E-selectin protein in

PR

Tab.1 Comparison of the relative expression of VCAM-1

and E-selectin protein in HAECs among the three groups
(x %s)

ZH 5 n VCAM-1 ZE E-selectin 2K [

23 0 R 6 2.41 £0.35 0.83 +£0.04

ox-LDL 2 6 4.94 £0.54* 2.01 £0.18*

AEfbEgl 6 3.54 +0.73" 1.50 £0.12"

F 40.348 108.592

P <0.05 <0.05

5725 AR HRAL LR P <0. 053 5 ox-LDL 41 HA"P <0. 05,
2.3 3 #H HAECs i TNF-o,IL-6 ,IL-8 mRNA &
EEEE 45 W FE 2, ox-LDL 2 HAECs H' TNF-«
IL-6 IL-8 mRNA FHXJ Rk it i 2 5 T8 FIX IR, 2=
SAGEIT A (1 =1.765,P <0.05) ; S E fth o 4
HAECs H TNF-o \JL-6 . IL-8 mRNA FH%f 323k 5= I 115
F ox-LDL 4, Z R A/ G2 X (1 =2.753,P <0.05)
%2 3% HAECs /1 TNF-o . IL-6.IL-8 mRNA 183} &% 2
25

Tab.2 Comparison of the relative expression of TNF-q,
IL-6 and IL-8 mRNA in HAECs among the three groups

(x s)
25 n TNF-a mRNA  IL-6 mRNA IL-8 mRNA
SSENEA 6 0.70+0.13  71.04+7.56  0.3520.13
ox-IDL# 6  1.69+0.31° 88.75£13.16" 1.04 £0.32°
FhEd 6 1.08 £0.09"  70.66 +7.73">  0.59 £0.23"
F 29.245 162.316 87.367
P <0.05 <0.05 <0.05

5% A BRALHUR P <0. 05555 ox-LDL 41 H 4P <0. 05,

3 g

AS SEAR SRR | Bl R ORE R JRE | AR A R A
5, 1A KN BRTE Bk RE BEHCA FRIE 9k 2, FORR
MESE AR BRI R R S AE | ~F- 18 ML A0 e 43 4 &40 i O
T IRFEFNETF Ak, FF 96 K iy oA R 4 405 R0 48 S 200 34
TS A PESAE SV . H I, AS 14 4993 Jit B i R
SEA A, AT BB v LIS R R PR A | I
SR R B R

L5 P B A A5 1 M D RERR A AS &A= i 4)
R E, W B R Y o e L O H R A
HAMHERZ AS B EEERH 72— 5K
W A2 B iR & B, JUH G ox-LDL B AS 194E
FHBAR S BE NG 3 K K3 ™ . ox-LDL 1 3 3o Py
B A0 B STt SR A A0 1 S I TR 40 AR Ak 2 1,
T8 LA P 1 5 | /IR G R 5 R AR DL e
B DR ST SR LT B4 S SR AR T 7E. AS 1Y & AE Kk g
HORSCHEE T AT, 7 ER LK Y ox-LDL 46
MR LIpRiC S IR sh k& G AL, S i 0 1 K
e, 12 Wi B 00 36 AR 5 Jok o A el A P o S 11 2
IWHRAER" o ox-LDL 7 S IfiL 45 9 Kz 2 ik s i 14
AL B HCBE R a2 200 e 208 B 5 a0 4 e ) e B
F-1 ( intercellular adhesion molecule-1, ICAM-1 ) |
VCAM-1 Fil E-selectin Z& (A=A 248, B3 5 T 1ML
N B A0 L B 9 BN, 15 5 R E LT A0 TNF-au
IL-6 \T1-8 S5 23k, fi F I8 1A B 200 B 4 i B v,
HESh AS BEBREE' SO RONAE AS K HIFE & AE
P9 2% o HIL ) RS S B A T, LRI, R Ae] A 235 BH. DB
ox-LD L7551 1ML 87 A K 200 M 58 0 S AT Ak T BIF5E B
Bt BRAERIFSE 22 4 rh e 0 AT A 06K I T8 K 2
HEUKFIT T, H O A 25025 W) RE 48 A S8 AR
BN K AR AESE B il PR AR o B, BRI 5
BENREE KRR AR, AS T5IR 2 K AR, IX 7 B
AR AR M AR BE R 4 KR YT AS RCRIEAR
PHAEL, by AT , BV o 375 PP AR5 2 R 2R VR AN
AS R A

2H Pz 2 7 I M R RE SN R v A AR A A
5%, K 5 S AR S G 2 5 1 v O R AR AE SN
RAFWEG V-1 WL 5K /NS KRB A0 L8 15 0 1
WMIETEFINRE . WFFE AN, Dok FE R Ak 20 ik Py s v
JIES A0 AR T3 14 2L Je 3 2ok 75 5 4 L 6 B 1 (2
% VCAM-1 | E-selectin ) % 25 i Al 2 BA% 40 0 26 FA
B , T8 3 A 3 A B 0 PR (AL 4G TNF-o (116
TL-8) 1) A= IR S RE S I 3 Jg , ik T 35 1 A~ 3
JOLAH M B R s o p AT AL 2L A B Ik o R
R A B S0 - DL A7 P B ) R g v B A R A
o 2H 3 2m a5 A N B P A HR A ZS &
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