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[ABSTRACT] Aim To explore the mechanisms of mfluenza vius mnfection n the fom ation of atherosclerosis fram
the cellular and molecu lar levels through mvestigating anount of mtercellular adhesion molecule-1and vascu lar cell adhesion
molecule-1after hum an umbilical vein endothelial cellwas infected by influenza virus M ethods SYBR Green reverse
transcription polym erase chamn reaction (RT-PCR), flow cytametry and enzym e-linked mmunosotbent assay were used to
detect the tm ng expression of mtercellular adhesion molecule-1 and vascular cell adhesion molecule-1 of hum an umbilical
vemn endothelial cells mnfected by mfluenza virus atO h 24 b 48 h and 72 h Results Intercellilar adhesionmolecule-
1 and vascular cell adhesion molecule-1w ere m easured by these three m ethods afier hum an umbilical vein endothelial cell
was infected by influenza vius  The base level of the wo nflanm atory factors was expressed at a low level at 0 b and
began to increase after nfluenza virus infection reached the peak at24 h  Afier48 h it declined obviously and rem ained
a relatively hich level at 72 h The amount of mntercellular adhesion molecule-1 and vascular cell adhesion molecule-1 n
the mfected groups was higher than that n the control group (P < 0.05). Conclusion This study showed that mflu-
enza virus infection could increase the expression of intercellular adhesion molecule-1 and vascular cell adhesion molecule-
l, and then inflienza virus infection m ight lead to dysfunction of vascular endothelial cells and nvolve in the nflanm atory

response of atherosclerosis
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BN 1 A5 2E, 40 J 1R &6 P 70 7~ 1( ntercellular
adhesion molecule-1, ICAM -1)- IflL & 41 ffd 2 Fft 70 7 1
( vascular cell adhesion molecule-1, VCAM -1) A B¢ 7
O I R AR EEER . A RERTR
EPIEE (HIN 1AL ) e N5 & Ik A B 400 i, A 00 J&
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1.1 FELTIRILE

HIN 1R R A F (% REER K FRAT RS
BE) ABF#EKARARKE (CREERAFRE
E—ERFTOEZHFE). TREZOLRA (£ E HY-
CLONE /A 8 ). SYBR Green 1 # F — F 4B 4 X
KI ( reverse transcription polymerase chain reaction
RT-PCR) KX Al (A AR AEHEAFTRAF ).
ICAM -1 f2 VCAM -1 B B% % & % Mt 0| & ( enzyme-
linked immunosorbent assay ELISA )& 7l & (A &2
H = & AR/ E ). FACS Calburit & 48 J X
(% BD /A 7] ). Bocell 2010 8 47 4L (3 M % B 2
& ). PEST00PCR # 3 X (% E PE /A F ).
1.2 75k
1.2.1 smEFRGLE wEAMEMN O~ 11K
W R B, e R B, WAL E R E
HohRERE 230 HHEAAYE, 2% &
- 70C4F
1.2.2 AFF#AK N R 0 8 3 A i X s
# k9 % 28 B (hum an umbilical vein endothelial cel]
HUVEC)#ZBE A T EE R ER. FAEKRITW
WHEMTER 3.5 amWERR. —HERE 2
REMKHEHATRE. LR AKEFER 500
UL¥HREEE (TCD50)#EM HINIFEHE K T H
B HUVEC 40 i, 37CHR Mt 1 h e N8 %6 /N i iE
B DMEM 4 ##&. TREE 02448 72 h4 Al K
& 49 ffn, JH A BB 2 42 W R ( phosphate buffered solu-
tion, PBS)#t 2K, A #& B & RNA Fn 347 Jit X 40 g
B, EEBRAT ELBA &M, L 0 hEAXER, &

AN 4L, 29 2x 10 N, ERE A 3K,
1.2.3 2afe A5 2 -F 1 mRNA F= o 8 4w Jo 46
5F 1 mRNA % ik K-F 49460 SYBR G reen RT-
PCR 77 3%, X Al # [E PE /\ 5 PE5700 PCR {{ %" 3%,
Pl ICAM -172 VCAM -1 ¥ RNA 3 # F & & # DNA
BN ER, HTENEEN PCRY ., REL
EHol kit RN, EWERE F B A ICAM-1 mRNA
F %5 VCAM -1 mRNA 57| fo j 2 BEE F A B-actin
(BCO04251) mRNA # [ F B # B £ H & (Gene
Bank) ¥ &, £ A mdt ZERAWBEAAER
THEAE AR, ZIMFFILE L

# 1. ICAM -1 VCAM -1F0 B-actin S|¥)#&FH B FF 5 R 4 14 7=
MKE

Table 1. The priner ribonucleotide sequence and augm en-
tation product length of ICAM -1, VCAM -1 and B-actin

Bk EA S 3195 (5'-3) FERR N

ICAM-1 B3 GAACAACCGGAAGGTGTATG 458 bp
T GCAGCGTAGGGTAAGGTTCT

VCAM -1 Li% GACCACATCTACGCTGACAAT 458 bp
T TTGACTGTGATCGGCTTC

B-actin  LiF GTGGGGCGCCCCAGGCACCA 539 bp

T CTCCTTAATGTCACGCACGATTTC

1.2.4 miakik bFgmabzmoyF 1fond
miakENoF 12240 K2l ELISA 7 3%, ™
4% BAR A & Ut B B HAT R AE
1.2.5 ABF#PRA K mfek @ o b 42T 1
Fodn & mp i F 169 %%k MA*EE BDA
& FACS Calburif X 28 JL AR
1.3 ZitZEoHh

KRB R T E A, A SPSS 16. 03K # #
THAT AT, EALFHAEL R Uy Ts ko7, #47
& YLE B E 44T, P< 0.058 it % & X

2 4 R

2.1 SYBR Greeni#5t % - BEEER MER
FENEE 1. X B g b G B vk AT, 5 DNA
M arkerfH LE, § 3= P01 ICAM -1 K/NZ10N 409 bp
VCAM -1 K/N2)2K) 567 bp FF & 1E Gene Bank H1 1)
ICAM -1 mRNA #1 VCAM -1 mRNA F£ 51 K/, % 8
ICAM -1 /11 VCAM -1 PCR " 34 a2y (% 2. 1).
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& 2. HIN1R$: HUVEC/E ICAM -1F1 VCAM -1 893X ( copies/BL, x L)
Table 2. The expression of ICAM -1 and VCAM -1 after HIN1 infection of HUVEC ( copies/ML, x Ls)

a5 H n ICAM -1 VCAM -1

SZEGAH 1(24 h) 3 7.68 x10° £ 1.83x 10" 3.09x10° £5.27 x 107"
SEIGZH 2(48 h) 3 3.28x10° £ 1.43x 10" 1.84x 10" £6.50 x 10°*
SZEGAH 3(72 h) 3 3.36 x 10 £ 1.05x 10 1.60 x 10° £ 3.21 x 10°*
SRR (0 h) 3 2.25x10° +4.56 x 10 1.44x10° + 1.09 x 10*

af P<0.05 5% RALLE.

VCAM-1
567bp

ICAM-1
409bp

B 1. ICAM-170 VCAM -1 Bk [ i M arker LI Ay 2
000 bp.

Figure 1. PCR amplification graph of VCAM -1 and
ICAM -1 after HIN1 infection of HUVEC

10° 10 10

CD106FIT(

2. ICAM -1 B3R AC B =B (O b 24 h 48 b 72 h)

2.2 RINHABRE LS R

0 hi ICAM -16 Al /K F IR &, 78 HIN 1/
YL 24 hi ICAM -1 RIE Tk =g, 48 his P46 T /%,
EIEEARK, 72 hith ICAM -1 KL B4R AR &
K. BB ICAM-13RES 0 hik#, $48H 87t
B, ERBEGI¥E N (P<0.05). #7573 HINEK
PR (et N Bk 9 B 4 Mg ICAM -1 [ R i, FF
B (B 2). 1 VCAM -1 £ ERIL.
2.3 FgEL o0 & IR BRI RE 7 46 T AT 5% 14 2 A 18] 6 B
oF 1 MIMEMERM ST 1RSSR

HIN /&Y HUVEC 5 24 h. 48 h 1 72 h 41/
9% FIEW ICAM -1 81 VCAM -1 /K F- 357 81 & & T %t
HEZH, Hoh 24 hie i, 48 hAll 72 hiZ i K F%, seoh4i
HxtRAM LR ERAEZEN (P<0.03 K 3).

< 3. HIN1E& 3 HUVECHIfE ICAM-1 F1 VCAM -1 B RIE
(ng/L x *)

Table 3. The expression of ICAM -1 and VCAM -1 after HU-
VEC of HIN1 infection( ng/L, x %)

o A n ICAM -1 VCAM -1

SZEGA 1(24 h)
SZEGAH 2(48 h)
SZEGAH 3(72 h)
SFEEZH (0 h)

88.60 £1.15" 173.50 * 1.45"
75.66 10.71°  169.43 £0.95°
70.56 £1.05" 154.40 £2.51°
66.46 £1.15  138.53 £2.02

W W W W

aN P<0.08 55 A LLE: .

Figure 1. Scatter picture of ICAM -1 on flow cytam etry after HIN1 infection of HUVEC
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