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Aim To study the relationship between human cytomegalovirus (HCMV) infection and atherogenesis and the
Methods The HCMV IgG and C-reactive protein ( CRP) of subject serum and the existence of HCMV

immediate early (1E) gene in the atherosclerotic plaque were detected by enzyme-linked immunosorbent assay ( ELISA) and poly-

merase chain reaction ( PCR) .

The expression of chemokines in endothelial cells after HCMV infection was also studied.

Results The positive ratio of HCMV IgG was significantly higher in atherosclerosis group than that in norr atherosclerosis group
(82.2% vs 61.0%, P= 0.02); the serum CRP level of atherosclerosis group was significantly higher than that of norr athero-
sclerosis (5.912 3. 795 mg/L vs 2. 871 £1. 761 mg/L, P= 0.000); HCMV-specific gene in atherosclerotic plaque was much

more frequently detected than that in normal vascular tissue (13/15 vs 2/7, P= 0.01).

expression of chemokines monocyte chemoattractant proteirr 1 and fractalkine in endothelial cell ECV-304.

HCMV infection could upregulate the
Conclusions HC-

MV infection is involved in the pathogenesis of atherosclerosis, which may be mediated by up-regulated expression of chemokines

in ECV-304 after HCMV infection.
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Foo WAL R 7R, HCMV B G AT {2 3 3) fok o8 #F i
WA A, I AT RE R I 5B Y B 4 i AL TR T 3R
BEIEM .

| RS

L1 EEATRINE

A 8% ik A R 48 B ECV-304, DA & 10% /N4 1
7 #] RPMI 1640 % 35 2 3 37, HOMV: AD169 #, £ A
FREF 4 41 G MRC-5 F 3 3% . HCOMV IgG~IgM LA R C-
JR_BL & E ( C-reactive protein, CRP) & 1K 7| & 14 &
DSL /- F]; 1 % F —% & B 4% K M (reverse transcrip-
tion polymerase chain reaction, RT-PCR) & 7| & 14 &
Takara /A &]; TRIzol & 7|4 & GIBCO /- & .
1.2 IGRARITER

A 468 Bl AMNETRR . AFREHFALZ
HBER BT B RAHEEEMEFET
BB AR AL Bt BB A . AR R G0\ AT B B ik
WA ERE R GFEEH N REE R
B B E L B R Kk F AR CRP A,
1.3 AEHFESHRMERME G A

BrE mMERAB 2 % EFT-70C, Fll. o
& HOMV 45 %W B FU6R TG R 7 B8 BX % 2 WM
7 ((enzyme-linked immunosorbent assay, ELISA) % 16 3l
BB ERRAAN & VA S HAT,
1.4 CGCRNEAREN

1% B CRP X /i ELISA 34 ), Bk 48 fE 4%
WA & UL B AT
1.5 BhEKEAERE (L DIBRE L h A B RSN

A AT AR B R B Rk B LA 3k 22 A,
HEARBEEARENE 156, 476 L5
R, ADEALFRIE L T EH DNA
Jl T % 4 B8 4% K ( polymerase chain reaction, PCR) ¥
#E N HCOMV # H. E3#% 5] 4: 5°-CCA CCC GTG
GTG CCA GCT CG-3"; T i 51 4: 5°-CCC GCT CCT
CCT GAG CAC C(G-3" o #3841 4:95C45s70°C
455~ 72°C 1 min, #£ 35 A~E 3. PCR =4 7 2% B9
B RE BB B IR b Lk, R
1.6 HRERIHSE

Rrow L 4E W R S, DL 3 B 2 & 8 (multiplicar
tion of infection, MOI) # HCMV & %40 i, 1 h J7, %
REZFREI R, WFHEARARBEREARELR
Fir % B B 18]
1.7 #EEFRIEHEN

ECV-304 & HCMV # # 1~ [ BY 8] /& 38 B2 &

RNA. #RAAEHHAFLMEZHEHEALESG 1
(monocyte chemoattractant protein-1, MCP-1) #) & i£, &
KAEFE 38 H B i 2 58 ( glyceraldehyde 3-phos-
phate dehydrogenase, GAPDH) # 77 *f B . % — &% & A%,
HIRA G RHALEME. 7 /F7 0 T: GAPDH L
2|47, 5°-CTG CAC CAC CAA CTG CIT AG-3’, T#5]
#1,5 -CCA CTG ACA CGT TGG CAG TG-3’ ; MCP-1
W54, 5°-CAG CCA GAT GCA ATC AAT GG-3’, T
#5141, 5 -GTG GTC CAT GGA ATC CTG AA-3; 4
| # X [ F (fractalkine) 3 5|47, 5°-CCG GAG CTG
TGG TAG TAA TTC A-3’, T ¥ 3| #7, 5-GGC GTC
AAA GGG AAC CTC -3’ . PCR £ 3% T 7| 4 #:
95°C45 s 55C 45 s 72°C 1 min, 3£ 35 448 3F.
PCR 7= 41 7£ 2% H1 3% fE A% U B b .3k, il Tanon #E i
AR GAL T
1.8 ZitFE ot

B B9 4 7 34 6 A SPSS #1145 . HCMV # 7
MR DLR B B 9 BE R AL 2 18] B S it R R R AR < 4
A, EEHMXA ¢t I Lo

2 B R

2.1 GRS

468 19" NN N AT 5T 304 151 4 2 Jik o 1
54k, 164 G e Bk AR TEAL . 7E 2 kot RE A AL
R, 253 1 ( 82. 2% ) HCMV IeG PBH 14 1 75 A 30 Bk
SRR AR AL 2, HOMV 1gG FH R AN 61. 0% (100/
164) o FFHRAH <5 Hr, P45 7 B WL 30 ik s A
T A, e 6 R - (8 S P 31 R O 3 PR v LT X
RS UL KR L) S5, 3K R FEAE AL AT HCMV IgG (1)
FHPEZR B EAHIG(P=0.02) .
2.2 FFGRHEBARRALAP AEMBRSER
ap Rl

JH 15 B R BN k o A 15 Ak 1) 2 23R AR, 7
IEFMIMEHALR A . R EHAR P &S T &
() DNA, XA PCR ¥ 3k I HCMV ¢ 7 PR3 (&
1, Figure 1) - 1E 15 151 768 1R 21 ik 5 A A A i 2H 2R b A
o, A 13 11l(83. 3% ) AR A HI Rl 2 HCMV 7 e 1 5=
[R; e 7 B 5 B I Hh, HAE 2 628, 6%)
AEME HOMV R R RN S E o —Fa
BEMXM(P=0.01) .
2.3 CRENEANKESHHHEHEEBELURAE
MRTRE RN X R

=K ) CRP &2 28 0E [ B AR B fe A AT
(RITE 0 45 SR 2 B, 2 Mk o BRI A, A5 5 1fL i ) CRP
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1 2 3 4

E 1. AEARFESHREEER AR N8 KEE

1: B XS B (738 H HCMV DNA); 2, 3: FE 4 4: R F &
Figure 1. Electrophoresis of PCR products amplified from HC-
MYV- specific gene

RSP B 2 E T TG B KO R B Ak i e BRI A
(59. 122 +37. 945 b 28. 708 £17. 612, P= 0. 000) »
M H HCMV BH M &3 1) CRP /K°F 2 3% & T HCMV
' 4 25 2 (56. 482 £38. 203 th 43. 384 £33. 608, P=

0.001) .
2.4 ANEYHRER SRR A B 40 i Rk #a i E
FHIF

ECV-304 7] 4H pf 1 1) % 78 MCP-1, HOMV gk %
ECV-304 J5 4 h, MCP-1 [JREHE T+ &, 8 h J515 ]
mlE, 12h AT TR, ARNELETFRIRER
KB FE R, 2 4 h S5 2, Figure 2) .

2. NEYHRR S RN N K A ECV-304 FRiLEIULEF
BRZMAEBTERD | AN BEEE T A ER:
0: JEHCMV & YY; 4: HCMV K Z% 4 h; 8: HCMV 4% 8 h; 12: HCMV 4t
12 ho B E7x: MCP-1 FIA B A B 1 R IE 1 52 = .

Figure 2. The expression of MCP-1 and fractalkine in ECV-304
after HCMYV infection

3 ¥ig

BAR A AT F AR E AR BN HS
5Bk kiR L i & A, (5 HCMV A1 3h ik # AE T 4L
KIRHI = REF UM, £, RATEE — 468
151 18] KA A7 51 M\ TV R4 T 908 2 7K - F oy 7 AR ) 2

KPR 5T HCMV 03 ik 546 A 8 40 B AH DG M, R 4R
T HCMV 7 519 20E R M AT RES 5 HLH .

AR EISE R BoR, HOMV 55 501 G Hiik
TE 6 PR 2 ik 6 A Bt L N T I35 R 1 B 2R 8
e ARSI RERE AL AT . HCMV 78 338 N\ BRI gL
RAIATIE 60% LAk, 1eG F¢F HEBUARIE N R B HCMV
R E E AR bR, BAA Rz E. Aot
ELISA A0 A R N B HOMV 1gG, & 30 2/ ik 58 A 1
HNEEF I HCMV IeG FHM: AT IE 80% LA L.

AT AL KRR, SR PR Ak B i
HE CRP 7K P 23 i T 30 ik ol 5 1 44 17 ) e 2
WA, HHCMV FHYE & 1) CRP K RE & T HC-
MV PR B . XU HOMV B 4L n] 5] 40 )R
JL( CRP 7K F B+ &) , T 46 & B ( CRP 7K ~F /)
B SRS RS ks R AL R R, K
HCMV [ GL T RE 2 S 53k e ik i 2R R
B
BT LB AT 79 2= 0F T AN e & e 4 2RE 57 1,
N3RS H B, ASHT 7008 PCR AR I 97 A8
LI HCMV R5 5 M R DR DOR B 2 HOMV 2 5~
HLRE T, 45 R R HOMV 2 [K AT 7E 86. 7%
(147 Iy Rk 543 A9 T A B e 2H 20 o A 00 38, 7 7 TE R T I
EHHRF G 28. 6%, T EKT 30 Kok AL BT S
R H 2 .

95 JELR A AE T 5 Bk o BERE AL BB 3 R RE IR BA
HAERFHERER, FoNHET g RAE R HMWE .
R FRATA LB — DR HhLH . BARCHA
TR T HOMV 2 5zhpkispEmL L™, (Bl T
BRI R R b 0 AR B IR B2 4 Mk, A1 AR 2 LA
25, JTIERANR HOMV 2 5 50 ik 3 R 3 AL &
R RIALH], AR A T HCMV Xt P4 52 410 il R ik
WHEFHIE . BEETF 2 —R N FRIEFBEN
1 FH B4 B PR 7, AT 48 4l R #, 78 2% 0 I B
hRIFEEEEM" . B T A 4O 4 R
SE FEFE 2 5 3h ik AR A IO R - s ik o e
AT H 2 21 rb ] K 0 ) _E R 23k i MeP-1'", MCP-
1 A 8B AT 5 4 PRA% I i 25 0 B P9 R R AT SR 3
FkSRAERE AL () 2 AN o AR Ak R T AE B KR
FERE Ak & AE AR TR R 3E o OB, S R 2k
CX3CR1, AJ{s LDLR & P w5 /) B %) 30 Joik 545 A i AL,
BEH RGN . RATHIRT 5T 45 SRR B, HOMV &
Jupy B 40 i T b MCP-1 A0S 0 00 #a 4k R T 1 %
&, I A R F Azt N %R .

g5 PR, AW A — P E B HOMV 24 A i
Bl koo R AL 1) R A R R, AT REAL Al o AR
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