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AFEE i o R F S8 K B Wk m AR B

BABR HAE BRE# FER RES BRE Hhd
TEER BREH  CAHE PEEFRR CHEFAMEAR

T

AFA Bt B % 7 (Cytomegalovirus, CMV ) T3 & S E AR 3 » H %0E T A8 a9 »
FRBBAENGFRR - HEH LHB T+ Zusm (Coronary artery disease; CAD ) &1 M %
MWHxRAE > BmRBEEERETRARAZ — AP LAUACMV BERZHBE - ZXEAR
P RPKE T BEFTAMOIEEL CE BHLISZA s 2 ER L aFPELEHE
EECMVIEALE - AhPCMVERERRTE  BR2HEF: LECESERAEL
WHESHALFTHRA - 2RAKCMV B G EE & Z5] » 2 5ARBREI® - A
SR R HAEY - SCMV PCRIGMH £ 2 Rkt &AFH L L AMGHEELRE IR
A WA B %09 1B (p<0.05) ° #5345 : CMV 428 ~ CMV nested PCR [51% £ 258 9z & B
£ CMV PCR G 1848 » owsmld PCMV A T H RA A o -

AT : ABEIRAMERRK S ( Cytomegalovirus; CMV)

TEAR ENRE 7w ( Coronary artery disease; CAD )

7TE -6 ( Interleukin-6; IL-6)

=R E C R [EEH ( High sensitivity C-reactive protein; Hs-CRP )

: 88-96

51§

FH B A AR 17 RE ek 8 L R R A 720 S
VGAE » DAECC R A B B (L o RS B 4t
IR - BE RO R o AT P SR
(P Bh IR s b - S T v Ak et AR B A% 9% ( coro-
nary artery disease; CAD ) *° - tIB i A H Kt >
DRI Co ML 557 456 ST B SERT 22 081 » 3 5 3RS 488 Ty o
B Horh N LUGE AR BRI Jpa e £ B L o e OREH R
MR SRR 42 - B E S EREHRRTAIE

B TR - i B SEm Ay fE bR 7 Rds
e IMER ~ EFAREE ~ BEPRIR ~ IE (5] B = FLIER =
SEEHE T o DU 5 2K T B AR B R
C-reactive protein: CRP ~ IL-6 homocysteine..55
ET0 e BRI 2L o SR ARSI - ZRIMA
VAL = B LT 5 5809 98 22 JE - T IS =
( cytomegalovirus, CMV ) 28 » JRAEEELL g Esm
fryEgg " .

ELfliiE % & (cytomegalovirus, CMV ) : &5
2% R o A] R 2 B A I S A RE AH B R

BeEA R &

WAL 710 & EMARR T FEIEIOLIE  F X BILEER
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I 0 IR K 2 J8 > HEE AR R - 8 S S8 R 4%
TRIERA RS ] » B 1% BB Rl VB (R 1 R - Hh
BCMV B AR S T4 » WIS RE
A~ 2= (immuno-compromised ) ()9 A B FE$9% -
B E iR ~ IE R AIDS &% - SR
fRYeRE R © CMV BTN B IR ~ Bk
WAENRF R IpE—EIFF EENAC > £
R EFEAEBREEANCMY Gl » 5 Mm
R SR IE o ST R AR B AR AR o
At - CMV Gy erd Sl B g - IR
B (G R AETFEN AR T > 1% BFCAD ™™ « %
{b.BEAY LDL (low density lipoprotein) 7RGeiG AL
Bz AHAEL ~ 5 MERAT A BT v LS ARG - (ot 15 M 5%
A MSIRAE B AR (B o SR 2 &5 5] F B AR
ALY BASE - BR T AR = A B 09 2B VIR 1 R 2
O& o th Bl fE T RAR AL 5 R U
IRRER™™ o

Bt R CMV R Y48 CAD F2 i BB 1L Wl
WZINERSE - HHRSB% I aE AT GBI IS TR IR &
if LA I a2 77 ik I HTRE F (R B - g |
5 (S AN R - A AR BRI AIR R - B
FCMV 8 LUR| AR E 1115 2 - MR35 1999 4
Douglas 7 » 14 60% fY F5 11 b BS RE 7 15 2
s EIEAR R UR MR R B B TR B
Tk o BHIRA FEZELIpp65 antigenemia assay
KL ETCMV REYS ME R 595 » BESRHE— 1%
o (U RS A A LA o R - HIRZ 6F

&=—  IMREEDBEER

42 CMV & RE 3% 9 S LLPCR 2R a2 - e 2852
TR - {H BRI B AR A
ifi B PCR {28 % fiy A4 IR0 FE AR 2 45 1 I /73519
BUREE™ © " - HE - ARG fFCMV Pl
B 14 Fe &5 43 Bk 9 BB 1 el #6038 HE CMV DNA
FOFETES™ o SRTM » JRE M BUaF5ERat © 7R
th LLPCR 77 VRV CMV DNA & il 3k % -
FAFSEE R A E B F £ -k il —BNAE
B Gl AN TE 3T (real-time PCR) » el
A [ CAD /B2 1M CMV-DNA & & - #LUE
SRR B B P R B iR SR A R FH R - HH
fAreal-time PCR B G ~ S IR ~ = Ukt
HEFERIREFEECT » HERERIPZEIL
I 5 97 B % P 4 o

MR TSE

B RS ER A 70 55 —4H + $JIRAH60 A >
BFLEVEAS A 5 LoPEAS A 5 YA B b
Fa AR o I TERR R o B A ~ — %O
ARSI e =g oy R WY S A DY R L vl
Pigk o CAD #H3£93 A - H14E64 A » L 1£29
A B0 EE ~ GEE) L [E B persantin thalli-
um heart scan % &5 LR E © BT SRR
(1 BRI A o FRE (FR—) °

IL-6 Il 2 ¥R A rE 25 Ay R & ELISA
(R&D system) » H{100 x| i #1100 x| #5347
MR A B Bwell A (R &D system ELISA ) »

Control ( n=60) CAD (n=93) p value
Age * mean (range) 62.1(41-83) 64.6 (40-85) NS
sex + male/female 45/15 64/29 NS
Risk factor + n (%)
Smoke 12(214) 32(395) <0.05
Diabetes 10(16.7) 29(31.2) <0.05
Hypertension 21(35.0) 50(53.8) <0.05
Cholesterol » mg/dL 219.8 + 37.5° 213.0+48.6 NS
LDL * mg/dL 1433 +£79.3 1255+ 36.8 NS
TG * mg/dL 117.8 £82.7 196.9 +126.6 <0.001
HDL : mg/dL 56.9 £19.1 446 £11.8 <0.001
Bilirubin » mg/dL 0.95 +0.36 048 £0.21 <0.001

NS : not significant. p>0.05
® :mean £ SD
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IR EEE M E/ N R o LLWash Buffer ¥ 25 Kl &
e > FBIIAPTIL-6 092455188 200 1| ( con-
jugated with Horseradish peroxidase) » fAE B ETE
FR{[E /R - DL Wash Buffer ¥t & Kfs &I E »
FMIA 200 | Substrate Solution [ H.O, +tetram-
ethylbenzidine mixture ( 1:1) ] Z&—{#well 4 -
FEIEEOCEE 20 77088 > R {%MI A 50 «| Stop solu-
tion ( 2N sulfuric acid ) #% 1F 2 {0 S o LIEER L
O EHANE R (E ( OD450nm ) » RIS T AT A A
o ZAFVERTAR - FEEFFIPYIRA - B (0 faaE Al
EH R 0T IR By 8580/ Ve 10% -

High sensitivity C-reactive protein ( hs-CRP)
E5% /5% » | Particle-enhanced technology °
LA scattered light ( Behring BN 11 nephelometer ) &
PRARA R IS 2 ALV IR BE T 8 55 H hs-CRP &
g o

[y Bilirubin ~ uric acid ~ HDL-C ~
TG ~ cholesterol 5 BUN 4l &2 Il F &2 1y
R 2387 ( Wake Pure Chemical Industries, Ltd) L4
HITACHI 7070 B Bh73 Mt f#ta Al -

DNA Z£ By A1 Puregene DNA purification Kit
(Gentra, Minnesota, USA ) fliH 2 (i1 (0.3ml ) 1Ay
DNA - Fi% (£ 0.1ml #ik - {£77/F-80°C -
Nested PCR ¥R ISRy BRI UL 122 - S4ERS |+
43 BlIES MIE-4 ( 5-CCAAGCGGCCTCTGATAAC-
CAAGCC-3'), MIE-5 ( 5'-CAGCACCATCC-
TCCTCTTCCTCTGG-3' ) wJ itk 435bps fy &
P° o NERA| K 5 e A a8 ] ((ABI)
Primer express#i fa%it » s+ %[ EYERGTHA
51T > HIEBNSL (5'-TGAAGGTCTT-
TGCCCAGTACAT-3"), NAS1 ( 5'-TGGC-
CAAAGTGTAGGCTACAAT-3") » Aa[flAH
129bps iy &) o 1°-PCREAHIFAECAN N @ 1£50 «l
i f JE AR A A L & B 30pmol S+ ERG[F ~ 5wl
DNA #11.5U Taq polymerase ( Promega, Madison,
WI) o 2"-PCRIEIFABIA [~ : 7F50 ul (Y KM 4
BEMEAN B & A 30pmol ARG F ~ 1 #l 1°-PCR &
P3F111.5U Taqg polymerase © FZK PCR [ FE{G {4 FH
[A] = 2R 95 "C 10 438 - =R AL 40 {FIEER (95°C »
1504~ 55°C » 15088 ~ 72°C » 170§ ) E1%AT
72 °C{EM 10 734 - Nested PCR ZE¥) ik A7 %

REHE B Ra AWnd

PAGE # 17 &k % » Llethidium bromide % {4 »
UV 2o RHEFERE -

Real timePCR & &7 /7 /7 1k #& F ABI PRISM
7000 {EHfIAAE - LLULB3 SAZ IR - 51T 55
% pp549s ( 5-GTCAGCGTTCGTGTTTCCCA-3')

~ pp8l2as ( 5-GGGACACAACACCGTAAAGC-

3'")  HE#Hpp770s (5'FAM-CCCG-
CAACCCGCAACCCTTCATG-3TAMRA ) - fZi#E
i {87 LA pp549s, pp8l2as i 5| FHit i PCR &
Yy - wGE A KIGAREIA ( TOPO TA Cloning Kit,
Invitrogen ) KE%IHE » mi&HEITEHIEDNA %
HY » 1L260nm Il %E #FHE LR - Real time PCR
AEIEAACA N - 7E25 IR ERBETENE & H
12.5pmol 4+-&f51 F ~ 5 pmol #E$t ~ 5 | DNA #J
1U platinum taq - zFEEM © nZER95 °C 10 47
- R4S {ETER (95°C - 1568 ~65°C - 1
Sy8E)> e

TR &t M J7 1R TRIEH BE ) A BV & B ks
R B A R B at /7 =\ o Spearman's rank
test A ZREE 5 AHRBE 1% » 1 Chi-Squaretest F 2EE 1t
AN S R FERATE - Limultiple logistic regres-
sion models Z{%& CAD f& fa X1+ % 4= (L B e 1Y 72
K P a1 25 EE ((odds ratio, OR ) #1195%
{5 #8IE ( confidence interval, Cl ) - HaiFEMVEHE
{H 7% p<0.05

FHER

CAD mfgkalR + a5 a 1Rl ~ Fiin ~ T
IR~ EE ~ BRI ~ R ~ SR ~ BEE B RE
i~ BRZEED ~ FERR AR ~ BR TR o RMIRE
FERUEIRA - R AIE60 A @ Hrf 51445
A LetE15 A o EEEAH s CAD HBEHL O3 A 1 5
A 64 A o L01:29 A o E b AV G ~ 1%
B~ PEEIEERAILDL Wi MERHZE A =22 - SR 4
il 2 B8 PRI ~ hE ~ S InEE ~ TG FIHDL & HHH
B AR (R—) - BERIEL IR T 8%
ML BB AR AL T Limultiple logistic re-
gression models 7 $15 Le 455 (1) 52 2 o

XD~ CMV IE2EE PCR Z %17
17 CAD #HH1L-6 ~ hs-CRP 2 {RT 4 it BE%)
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R BRREBECMV REREIEIEIRIRIR

Control n (%) CADN (%) p value

Hs-CRP s mg/dL 251 +0.63° 11.81 £2.23 <0.001
IL-6 * pg/ml 1.09 +£0.40 13.69 = 4.82 0.002
« CMV 1gG » EU/mI 492 £24 56.0 £ 2.3 0.097
Positive>15 EU/ml 59(98.3) 91(97.8) 0.703
Nested PCR 15(25) 29(31.2) 0.409
NS : not significant. p>0.05
* ! mean + SEM
== : LICMV MEERUED A ITE D » DTNV ErEH Ehzls

Control ( n=60) CAD (n=93) relative risk (95% CI) p value
« CMV 1gG ( EU/mI )
mean ( range) 49.2(2.8~98.7) 56.0 (9.18~135.4)
Quartiles distribution > n (%)
1 (15~30 EU/mI) 8(13.6%) 6( 7.7%)
2 (30~60 EU/mI) 35(59.3%) 49 (53.8%) 158 (0.55~4.49) 0.39%
3 (60~90 EU/mI ) 14 (23.7%) 27(29.7%) 2.17 (0.69~6.86 ) 0.187
4 (Z90EU/mI) 2(3.4%) 9(9.9%) 5.06 ( 0.83~30.75) 0.078

p values were calculated by logistic regression anaysis.
Cl denotes confidence interval.

TR HH 2 IR B 18 - SR T anti CMV 1gG HiaERE
HA Mg AR E#E EEE o [ - mHE
CMV HiRSRHIE A8 97 % LL | REZR] -
At > MIFHR A CMV DNA PCR B 14283 B RS
25%Ei131.2 % » CAD fHIg s P #IERAH (R ) -

CMV FIES B ¥ B A B ARR TR

HYSS &

K CMV PSR K 5 70 RK 4 %5 55 (1evel
1~4) » Sisr AT MR E BRI (relativerisk) o fib 5 RE
7~ * CAD fHCMV IgG #1883 {8 level 2~4 Eil |evel
1FHER - HAHSHERs 7 55 1.58 ((p=0.395) ~
2.17 (p=0.187) ~ 5.06 (p=0.078) £ & & hir 8
B (F=) o BLUERHE AT CMV PLEESUE ~
IL-6 ~ hs-CRP ~ PCR Z fHBI: - #53REER 1
$IHRHP CMV PifEE e L -6 2R B2
(r=0.249, p=0.055) > f£CAD fH * 1£1L-6 & hs-
CRP &2 3 5 & fHEA (r=0.634, p<0.001) - {HiL & #2
Mg @ IL-6 B CMV Hif sl hs-CRP 5 £ 3
RE (1A R (r=0.178, p=0.028 ; r=0.503, p<0.001)
(&KMIN) -

AR CMV REE Z KIR

AR A N A B R R S AR - TR(MLL
TEEHAVMPCMV REE » RER
nested PCR 2140y is S » IR EERIKAFRIE
(Datanot shown) ° #Tfii nested PCR F5 {17 4 B »
MEERANSHREEE - FERMF - 15
{fnested PCR [ 4 tafE & I A2 CMV i 5 &
IMAECAD #HH » 29 {i# nested PCR [ 1444 f2 ik &
14 (i AFF CMV Jmi (p<0.05) - #iE R #H £
BEANE (B —) -

ERE:

HOFse s E « 1. LIYiisa E R 3Er
CMV BATZ8 S IR LB 2 B CA D Bl &5 #HE R o
2.CMV PCR B4 877 M fH N #E8E Z =58 -
3.CAD # CMV Ji5 =& L AR H REZg 0 -

—{EE R BB CMV FENREE N 2B
{E48 » RAGEASLPICMV Jrog - S hrasnay
TERBREAYECMV BYHEIE - SN E A PiME £Z Y
S REIgM FUIgG » SRR SR B R e sk 1E 3 LA
B R R L BCRHAE N R Y - A CAD B8k
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ZROT : LSS WHEEIT BREE CMV 1gG ~ hs-CRP ~ IL-6 :Z18REIE

REHE B Ra AWnd

Group CMV IgG CMV 1gG CMV 1gG IL-6
and IL-6 and hs-CRP and PCR and hs-CRP
Control
r value 0.249 0.045 0.044 0.119
pvaue 0.055 0.737 0.737 0.370
CAD
rvalue 0.102 0.077 -0.128 0.634
pvalue 0.335 0.467 0.222 <0.001
Total
r value 0.178 0.127 -0.047 0.503
p vaue 0.028 0.119 0.561 <0.001
6 o NN
—— p00s ——— CMV - {HIEH A% Boe SHER B - CMV i
51 BRTEREA - {RIME TSN - R s G (R RE - TR
E ) Llnested PCR & A{HEZ M CMV & & #1F » 28
g : T 5314 2 43 51 U 25% (1A ) 82 31.2% (CAD
s = TE P N ST 2N i
§ 3 g fH ) - REMEHEE AR - MR - HSCEEERER 7
5 ] : HRERIBCMV > AT PCR 55 R A - 8
3 CMV HifE IR A —E > BPIAY &S R /R IR AT
" BEIHSEH - RTRERIE CMV IR M £ A
o J& ~ B2 PCR 18 FHAVAR Y 2 R U A~ 40 >
P, s Hie CMV (B IR GG 1% fix A AR o0 £ IR T 8 51
PTGV s e - [ 15, 64-67
E— : CMV nested PCR It BEEM P CMV fREB TR DNA ZETGE R it K PCR BRHEE A ’
i IL-6 ~ hs-CRP & Z2F% 52 CAD HRH » Tk

2R o B EBUR IR (AR By e - &
CMV 48 CAD Hif » JEBIR RIIZICMV
Frafsag o REMIETR » B O YL ERE o B Ik(IE
#EHanti-CMV 1gG HLREAR AU RAAFE Y 2 Heik
U o EANFIFERETE » CMV [y 517 255 [jE 4 4 1
JOT FTE s SRMAE SRR SR K 0 BT AR o
[z R 0 o fEE 1 > CMV 1728 53 90%
PLF - BREETE > BiTHEGEEE NS
2% o AR ERMIEEITR - CAD f#HIYCMV
PIRSRG VLA B (53 97% - FFAHT A Gmadt - Ml
FHIAGHE 72 5 o SR A IS PR E & 530U 55 IEEF 4%
Wszs Lt - A 85 3R CAD #HAF S RS S8 Ry B
S HE B e S (R ) c ERTRENES
CAD Frifi& R (e - G CMV HiREE IR =
Rk T o BfE R BTSN 17 71 U3 (i o 8

I

s

MIRLELEFT CMV PT8E ~ CMV PCR & 5 7F FifH
IR LB > 3l S —28 o T AERA M o — 420 TEIA »
IL-6 82 hs-CRP 7+ CAD fH 23R /= FEAH B (r=0.634,
p<0.001) » H5t » {fEEHFAH A » CMV HiREE IL-
6 fHEAM: th -G W & hn (r=0.249, p=0.055) - Hik
FUBETIS - CMV PiA%E IL-6 MR BB EN
F#% (r=0.178, p=0.028) - :EAJHE &K% CMV J&&
Peafs 5% 1 £ AR S RER AR > 2RI hs-CRP
FHA R 58 2 IR Nl E » IRICAERATE U 2
IL-6 ZR1GHEE -

CMV &4 Bl CAD 45 455 < [H] | Je5 5 48 [ 38
FHRE A 5¢ 5% B BHE 238 %07 o 55 Y5 13 (IR
o AERERT SR PUIESUE N ERI: 0 TR
CMV (IR R = E A S R E - iR o
MLLEECMV By XA =5 » —F CMV
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pp65 antigenemia * BUBRE K ~ H—1kE - —F
real time PCR - fUak i w5y (2 A5ERY 55 IR XE 1 B
AR RBURREE ) ~ B —EEBK - =5 NASBA {H
LRI pp67 MRNA » BUBREK ~ & — L85
= o AEBIRMENEEREULSE3 Z real time
PCR 77 Uil CMV J/ & & » UL 83 £ pp65 Hili
(9 2R K]+ [R B pp65 antigenemiatest #H BA1E
FHE & BURR I 8RFF A nested PCR {H 2k 8 —
PETIS » 4&%f H nested PCR 3 HY58 © 5 FFE = ¢
25{[i{nested PCR ( +) ¥l 8% » (IR EICMV 5
BE e N2 291 nested PCR (+) CAD#l * &
14 {Fo{El B m - R H B S B -
1B FORCAD fHH > CMV JR 38 9 ) i je 23
(&l —) o 25 H{tinested PCR (- ) #88 » Al 5E
2R 2% 7 & ( Datanot shown)

45 CMV & 4x8 CAD J& IR BEIR - 340 1B
B~ B o (LB e E g X » XE
5ui5E CAD BERN A CMV 5 =i IV HELL
SHRAH S - B RNECMV EHIRYE I |
fthy f& BRI 7 11 *8 5 CAD #&Jm 24 - 322 CAD &
BARG GE MBI BRAH AR » T IR R
RCMV F e 28 > B LREREE - |
IM&E R CMV 5 2 & T 2 2 Re R 18 DL fIRE - 8k
FFCMV 1 CAD ¥ R 473 8 FY A (0 s E A A6 A
—K °
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Primary CMV infection is usually asymptomatic and results in latent, lifelong persistence of the viral genome.
Periodically, the virus might reactivate from latency and regain its ability to multiply. CMV is a major cause of life-
threatening illness in immunocompromised patients. Various lines of evidence suggest that chronic inflammation
is involved in the initiation and progression of atherosclerosis and its complications including coronary artery di-
sease ( CAD ). Several infectious agents, particularly CMV, have been suggested to play a role in the develop-
ment of atherosclerosis. In this study, we measured serum levels of IL-6, anti-CMV IgG ( « CMV IgG ), high sen-
sitivity C-reactive protein ( hs-CRP ) by ELISA or nephelometry, CMV qualitative analysis by nested PCR, and
CMV viral load quantitative analysis by real time PCR in 93 CAD patients and 60 normal healthy controls. Our
study showed that the levels of IL-6, and hs-CRP were significantly increased in patients with CAD ( p=0.002 and
p<0.001, respectively ). There was no statistical significance in « CMV IgG positive rate in both groups, howe-
ver, there was a trend for higher antibody titers in the CAD group according to the quartile levels of analysis
(p=0.078). In nested PCR positive cases, the CMV viral loads were significantly elevated in CAD patients than
in normal controls ( p<0.05 ); meanwhile, there was no difference in CMV positive rates between the two groups
using nested PCR qualitative assay. Conclusion: In CMV nested PCR positive cases, CMV viral loads were sig-
nificantly elevated in CAD patients than in normal controls. However, there were no differences in CMV nested
PCR and «CMV IgG positive rates between the two groups. ( J Intern Med Taiwan 2007; 18: 88-96 )



