Detection of Human Cytomegalovirus Genome
from Blood of Newborns and Infants by Using
Polymerase Chain Reaction
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E R4 b AF O YA LA (human cytomegalov-
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KU AT — CEMERIGERC X HAER, FLRARMIEH O
ENYA N RATTTANAYT ) ADRHE

SRARESINRREME (XF 80 A
X B —
(TR 34 1 A23ARA)

E F¥ A4 P AF T A NLA (human cytomegalovirus, HCMV) i3 %80 AR ZERL £ OHIRK
3 B OBEEERGERLBRERALBTTS. LHL, ByiE, RBESHEBEREL L
ERAREICHIEETREIBLEREEL, FICRBIENCES. 20 LS CHERMCEELRY AV
ATHBICHDDIPbST, R THEINE e R E e o R T 5 Z & REECTH B . KPR
i3, HCMV O#IB#EAEFN D DI, FMMEEKE O HCMV 7/ A 0REREEHEX, 7
HCMV HUifE & thBgaf L7z, HCMV 7/ Al FRMSMEE & v L7 DNA 26ERL, HCMV 0O F
B EHHE D — 435 EN % K ) A 7 — ¥EERT (polymerase chain reaction, PCR) 12 & D
B, Y>> 7oy bng 7Y FA4¥ 4y avrECTRELE. PCR T0.177 — 7 BREMLD V4
VADEENRHTETSH D, FD~ANLRABY 4 VAP HCMV KRR L Y E L
DNA Ti/iy Firashd, BE, BREL VE» -, #fl HIMV Fusffi3 B RESHAERET v
x4 2AVTHELL. Il HCMV B R IERL S & V4R T80~N0%TH o7z, KL TN
BHREEY L, £%5~62HT33.3% L RIEMEE £ 55, BULR LR CRAVAIZELT.
HCMV # . 2R BEm Tzt s hir»o7ess, #4% 5 B Bz 206 8 Fl27. 8% TRH s L. EIRES
EMRSEAS T2 E i HCMV 7/ LAOREEEFREL, £%5~6»H TH#I50% DI RO KM
wT HCMV ¥/ AR s h, %< DbONTERN S LRSI BRL Tk, FUEBEED
BIMLTLNZ , ThlidBE HCMV =R L, BATZ47THS 241 4. 3%) DAL
pREERED -, BIZ, SBOFERS HCMV % ) A2BLTWizZEhd, BILRBEERITT
wREEAIE (%5 BE) tWEDRME k6 BE) © HCMV ¥ s EE L. T
EH27.6% XL, ‘f&%i)>4.8%fi‘xﬂﬁﬁ}ﬁﬁﬁ’(‘ﬁ%kr§3 ¢, B OHERVEET HCMV ORBR# %%
FTWwBZ ENREEN.

Key words human cytomegalovirus, polymerase chain reaction, primary
infection, latent, infection, intra-cervical infection
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A OMBIC60% MR E 7213 LRI A LA & HiH

(Herpes viridae) ® g & (Beta herpesviridae) iZ S
SNBIANATHE?. ZOPBRRIETEERER L
LTEBTBZEeDEL, ZOBANVRABY A VA
OB E L TRERRDEREREY £ L°, Numaz-

L. BERRADSO~90%IL < #8 2 OHEEHL T
ZrEbnTws. Lal, HCMV ORFFEY 1 LA
ELTOEHRRS <, BIEY, RBATSRETERE
whBE T, BHEALRBEICREYLRKE

Abbreviations : bp, base pair; early, E: EBV, Epstein-Barr virus; EDTA, ethylenedia-
minetetraacetic acid 2Na ; ELISA, enzyme-linked immunosorbent assay ; FBS, fetal bovine

serum ; HSV, herpes simjplex virus ; HCMV, human cytomegalovirus ;

HHYV-6, human
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PRELBERFECESLDOS L bH D, RIS
B ENERE O LR ERL £ O RETSRECH
MO, EAI R RBRIC L VEELTY
oA NASEHERLET 2 ZLod VEERNCEEY
B> TwE™, ZOLI %574 VABRKROSE &

LTHERR, B2 OB EESR T w325,
HCMV HiEBHO b 02 5 FiERMEO b o ¥
ZEBRT AP L LD MBI L BRBROS L
ZoTWwarEz oz, L LKBOEF»SDY
ANADSIEEDRE TV 4% <P, b T,z Schrier
BIPA YV Fa—nATVILELva vEERL
THEBEORBERADRBILY >/ $ERIZ 7 A LV AH
EETBZELERELTVS.

SEEE, BVEEMO DNA R X5 —¥ ikt Y o
RZVAFEDTIAT—2AVIEY 2T —EEH
EiSEoMH*wc L0, #iEs DNA 25BRENTKE
igE s, BT A Z EaSEREL o 2. R Y R
5 —PEMERIEERRE, BRPEEORB I LIZY AL
ARw4 A7 AV, BEEOD L REEEREOR
FEEY, BREH2REEAORECIEHE DD H
00 KR TIRRY 25— PHEREEEZAL
<, HER, LR EMCKRBIEO HCMV 7/ A
BARR 2 HE~, i HCMV FUHAE & lsiRE L 7.

NRE &L UFHE

. &

ERKERZE BRI £ 12 13K AR TS
LT REMEESEOR, K8, FTEE, Voo
B, $FBEOL2WLO» o REZEORFELR/T,
BIRIMZ WL 7. £HB5~6 HEOREFIZEE LR
HRVFERE D, ERRERER 7V =270

BE, REHORFLHET, BIRM 2L 7. BRI
I IEH SR &R A AR+ FRERCREEREHR
ERAROW I & D HERL 2. BRARMIR I R
REEELOHERL .

II. DNA oY

MR L DIES N REEIRIL % ethylenediaminete-
traacetic acid 2Na (EDTA) #HEEH & L T
1~2m! $EECL 72, BREER T A& D4 EE, Mk
B4 % U RIE W B GRTE, MRS L R Y b
> X-100 EhfEEE™ 12T DNA 2fiH L. Thbb 4
Clzd® L7 Mifavs iy (0.32M 8%, 1% (V/V) ¢
Y b > X-100, 5mM MgCl,, 10mM Tris-HCLl (pH
7.5)) % 1ml Mz, 2,500xg T103/H, 4°CTEDLL
BaEEEL, BohiE EES -7 LT
(120°C, 1543MH) LicBRAKCEE R, 7 ¥ VHR
+ kY % 2 (sodium dodecyl sulfate, SDS) % & L%
¥ (0.2 M Tris-HC1 (pH7.5]), 25mM EDTA,
0.3M NaCl, 2% SDS) && %z, 7u7 4 +—¥K
(80~100 ¢ g/ml) % M2 BRI %2 2% 537 CTL2~24KF
RLEEL . EBO 7=/ —V—700FRLA—AY
FIANTAI—WVER (T2 /=N 700k Vb A
VT IATAI—A=25:241 1) ek DR 3E
EOEL, BESBO/7uu kL L—A YT INLT L
- A (7o Rhilh L AVTIANTALI— =
240 1) THHETo . ABI2.2BOZY /-1 E
fnz DNA #itE s, B5h7: DNA 3100 ©
A— b7 —7U-EREREKCE» L. BRI
O DNADLlug #7>7v—rELTHEALR.

M. #YIXILFFRFTFTA47—

74 e—F, ERANFEEETERMEZDO DNA &
38 (Beckman Instrument, Inc., Palo Alto, CA,

Table 1. Sequence of synthetic oligonucleotide primers and its location in CMV genome

Length (bp)** Location
of amplified in
Primer* Sequences (5'3") product CMV genome***
Primer MIE-4 CCAAGCGGCCTCTGATAACCAAGCC 435 731-755
Primer MIE-5 CAGCACCATCCTCCTCTTCCTCTGG 1174-1150

*MIE, major immediate-early antigen region of CMV strain Towne.

**bp, base pairs.

***Expressed as nucleotide number; nucleotides are numbered sequentially within each

gene.

herpes virus-6; immediate-early, IE; PBS, phosphate-buffered saline; late, L; PCR,
polymerase chain reaction; pfu, plaque-forming units; SDS, sodium dodecyl sulfate; Tagq,

Termus aquaticus ; VZV, varicella-zoster virus
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USA) iz 7&ik L, NEN SORB PREP (E.l.du Pont
de Nemours & Co., Inc., Boston, MA, USA) O{#EH
SMER# T AL, 7o E= 74, NENSORB PREP,
EHEEE s oY S5 7 4 — ¥ AT A (GILSON,
Villierle Bel, France) T# 7 AM& S /¢y 7 Cl8 (=
LA ABEKEST, AR T, BEIHIEAKE0.1
M&<ENY TF LT 2 AAREIRMN60% 7 2 =t Y
WV, BEZ10% 72 r=bYLELERSZY T
WTHEHER L. AL 774 -3 HCMV
(Towne #%) @ DNA @ > b FEfEHHE 22—
T REBERIIO— B4 2V >D—I6) #EET
2309 THD, TOEEEFIEZRICRT. 07
SAT— L DBEENS DNA 1F4358EENTH 5.

IV. 7 —7 0%

HCMV Towne £ (&IRAF D AFE Y A )V AEH
g4 & D t5) v 4 L AHE0.5ml 1220% SDS %2.5
xl, 0.5M EDTA (pH8.0) #5.0u1 h0268°CT155
BEAL 7= D% 7= /— A, 72/ —N /7o
AALHE, T/ - B LTEEZ, 10mM
Tris-HC1 (pH8.0), 1.0mM EDTA ciEfEs €. =
nELBEBED > o — A ELTHVWREEL LT
O—7OERIZEV. ZOBRBEET > Fr—bhE
LEE7I 4 =—2AVWTHIEL, BIEs iz DNA
Wi % HiIFREER Smal 12 TH#H{LL 72, _27 ¥ — DNA
pGEM-3Z (Promega, Corp., Madison, WI, USA) %
Fl#ic Smal TH{LL7. 245 % Blunt End Kit
(FEEHRASHE, ") 2HVTYV Y~y 3 Y RIG
L, Hs Ny A8 LD Escherichia coli
(E.coli) IMI09 $R 2 b Z VA7 53— AL 3¥Tz. 20D
Ecoli #18s %, 7Ah VEEED L ->TTI R
3 F DNA ®#EULL, #IRES EcoRI, BamHI TY]
Wik, 0.8% 7 M u—AX VERKEICTA ¥4 —
RSB, SBEL ¥R % DNA PREP (JEfF
BASH, BN CTHIEBRL, chE7o-—-7¢
L.

V. # A5 —EEHERIG

R 27— PEHREOREHE 10mM Tris-HC1
(pH8.3), 50mM KCI, 1.5mM MgCl,, 0.001% ¥ 5 #
v, ®EFVIXZ7VAFRSIA7—0.5u M, TF
¥y 77 /vy 5-Z B8 (deoxyadenocine 5'-
Triphosphate, dATP) , F4 £+ 3 F 9 5-SHE
(deoxycytidine 5-Triphosphate, dCTP), 74 ¥ ¥ 7
7/ vy 5-Z B (deoxyguanosine 5-Tripho-
sphate, dGTP), A4 ¥ v F 3 ¥ > 5-=8fE (deox-
ythymidine 5-Triphophate, dTTP) (W31 b E#H
) £200uM, BEEDNA luglzd—h27Lv—71L

1o BRE RTINS u] & L, Thermus aquaticus (Taq)
DNA &Y * 7 —+ (Perkin Elmer Cetus, Norwalk,
CT, USA) 2.5H 7 (0.5ux1) 2M0Z100x]l &L/, K
5t DNA Thermal Cycler (Perkin Elmer Cetus) %
AL, EM%94°C, J0MH, 7=—1Y 7 %65C,
60FfE, DNA @E272°C, 0L Ih%: 14
47 nELTA0HA I {ToTz.

VI. #ig s ht- DNA i

FERGHE 1/10BOBEE (0.25%7 0t 7 x
=T -, 0.25%F vy 7/ —n FF, 15%
7 4 2 — 1400 (Pharmacia, Uppsala, Sweden) ) %1
21.0% 7 a—ASXVBREKE® 21To7:. D%
Southern HW KHEUTUTOLIKX M Z ¥ A7 7
E2iTot. WEIRT#HDY A %0.5M NaOH fn1.5M
NaCl KEH#IZRLINSHERTO - < DRS¢,
INE2ETS>2 LT DNA #&MHE . &5
1.5H NaCl i1 1M Tris-HCl $BE¥ (pH7.4) DK
BWICRLIAMERT2E® - D LIRB L%
Fofzf, 045um = b OELO—RAAST VLT 4
Ny — (REMERENEHE, BER) < 20xSSC (3M
NaCl, 0.3M K ZABEF MY VL) 2F-TH T A
77—l VIR 7—HDT 4 NI —FERT
BEzL7tk, EZEA—7 2 TR0°C2HFHNA +v 7
L, DNA #@EEL 7.

NATN T4 A va ik sREBRY ITFy 7=
v IRV IIRUBHE v b (Boehringer Mannh-
eim Biochemicals, Indianapolis, IN, USA) ##EfHL
o, T ANY —%68CTIREUES L N 7V 51
CAvarvhkyaoxy sy = Vi7" 2— 7% 50ng/
ml E8NA TV T4 XA 3 IRT68C, 168FREN
A TVFAEA v 2 vEITO, BBRENXE K
BaRGE T-o2.

Vil e bREE YA P XHB T AR (HCMY)

IgG A MORIE

t b omEEROH HCMV 1gG FAMIZBERZE SN
R T v 4Tk o CHIE L2

MRC-5 i (ESI#ERBFT, Mg > 7, B
DifS) 275cm* MifaksE 7 7 A a2 (Costar, Cambr-
idge, MA, USA) 2T, $&E® {2mM 7V 5 3,
0.15%REEAZEF b ) v A, 5 %BIEELERBME
(heat-inactivated fetal bovine serum, FBS) (Gibco
laboratories, Grand Island, NY, USA) # &4 —7
A MEM 34 =9 A4 | (BABEHRNESH, K
)} T, MiEsaYy I L—Ty P IZET B £ THE
BEELUL. EBEWERI%E, FBS 25 & 5 LWIFERT
HB % % L HCMV Towne ##% 1 BRI Y A H
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#2 A2 I KBTI, ®X) @7°C, 5%C0y
~ B (multiplicity of infection, MOI) % 1 B\ E
LT, WESE/. 22 FBS &EEBEEMNZ
BB AEBBCTHERRE 37°C, 5%C0) L. #
OBI~4AME LECETHEER 2 EES ORI
L, 90% LA LML S EMIRE L 2R E &
108#) THikE% 5 ,v—K Y 2+ > (Costar, Cambr-
idge, MA, USA) X THIL TEINL 7. &5 hi-#ka
#0.1M Y BB ¥8 (phosphate-buffered saline,
PBS) T 3 BmI¥EH L /2% 5x10°#AkE/ml &L T,
0.1M PBS ¥, HREMMBE SEKLOIEL
1,200xg, 104RE O L L2 HE L L TRV .
L LT HCMV FERSHME b R ICLIE L 72
fE% pHI.600.02% 7 J1t+ + V) 7 A &%0.05
M RESEEKT 1 /200 FRL , ELA. FHIGREE~<
4784 br—varFL— (KARYEERRS
#, KBR) 120.15ml oMz T, FET2EMa—
Fav 7Lz, 20T, 0.02% 7Y YT A
& PBS # (0.02% sodium azide added PBS,
PBSA) 1£0.05% Tween 20 (Sigma Chemical Co,
St.Louis, MO, USA) #/N % 7: &% (PBSA-Tween) T
JME¥EH L, 1% FBS hi PBSA-Tween TERSHH
Lizb MERRIMEE%0.1ml ¥z T, 2EMEET
RiG& €7, RIGH 7% PBSA-Tween T 3 E¥EH

M1 2 3 4 5 6

—435bp

Fig.1. Dilution experiment determing the
sensitivity of PCR. Cell-free purified HCMV
(2.8x107pfu/ ml) was boiled for 15 minutes,
then serially diluted and applied in the PCR
mixture. A, ethidium bromide staining of the
gel; B, Southern analysis detected by using
digoxigenin detection kit. Lane M, molecular
weight makers, A DNA digested by HindlIll;
lane 1, 2.8X10*pfu applied; lane 2, 2.8x10°
pfu; lane 3, 2.8x 10 pfu; lane 4, 1.0 pfu; lane
5, 0.1 pfu; lane 6, 0.01 pfu. PCR amplification
had a sensitivity of 0.1 pfu. bp, base pairs.

L, 8512, 1% FBS il PBSA-Tween T1000{Z4
RLETAVAV72RA7 75 —EEBYFH L b
IgG Hifk (Tago, Inc., Burlingame, CA, USA) #0.1
ml FOMAT, 2HMERTRES Y. 20%,
PBS-Tween T 3[H¥¥%L, K% pHI.8DY =¥
J = NV7 % 4RE I T p-nitrophenyl phosphate
(Sigma) % Img/ml B L7223 D %0.1ml #2002
T, BIR T30, & 1 HRICR B ¥, BAR
&% BOEEE EAR400 (Slt-labinstruments, Austria)
IZ & DR 492nm TRIEL, FEAOBELE & D3
REOFREER . 102U E»rek3E 7 —0
MEOBEHERL.0L L CHRMEDH CMV
Fiokfi 2 BB U 7.

VIi. #EEHFaLIE

RS WEFED HCMV 7/ A OBHE
DERT X*REICE -7,

IX. & 8

BISHEORRORLT o — 28 L CREHIR
B, ZEERASHOMBSERLY. 420
DA OBEETRECRMEOERBO 2L DIk, wih
bR BE R B4t (RBR) R EER L 2.

BEHBEBERORCEHERICDWTIE, BRLHEA
LB WT 2 fAEERRE L.

54 i

I. PCR n@B&E

s - Mz &% 2w HCMV Towne #7 4
W ARIE2.8x107 75 — 7 B B (7 (plaque-forminig
units, pfu)/ml TH -7z (ERKEBAGFREY 1 4
AERES, HPELIC X DRIE). Zh e 15 E LR
BEHEIRLI-DE210pul O2RY A5 —PEBEK G
HiFtz. KD X7 - CEERICHED S 510p1 #1.0%
THAO—=AFNVICTERKE L, ¥ L% Ethidium
bromide THfEHE 302nm DENRBHN T THEEL 12
YDE, Ry azd¥ ooy bng 740544
YarLlibdD#K 1iZRY . Ethidium bromide &
BROTIEH0.177 — 7 BB TRETEEHS D,
BHRIYF>Tay b7V LS Y a1
Zrizkh, KV TES Z b o T,

II. RY AT EERSENFRM

RISV 7I4 2= 70— 7 OBREEL A
57010, tBOANNV_IABDO T4 L AEHAW. B
A~V RRA AL AT B (herpes simplex virus,
HSV-I, HF #%), Bfi~nr 27 4 1L X1 &
(HSV-II, 169%k), AEHREEY 1 L A (varicella-
zoster virus, VZV, #CER) (W R & SIRKEB AL
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PR A VAL, EEEL L OHE), © AR
% 4 WA — 6 (human herpes virus-6, HHV-6, FG
1068F) (EHREEHERE/NAE, RFSEEL LY
Bt5) BupsEmMia o B LER, 0B L
SRR LB LRl 28 A7 —-EPEHERT I H»
1. T FAZ A ==L 74 ) A (Epstein-Barr
virus, EBV) 0%/ A2 RE T 2 2 DOBEEMRK,

Daudi, Raji Bk D EBHDFET DNA 2H#HH L0.5
pg BRY AT -—CYEERRIBCHT 2. &
HCMV REROEMBZEM %7 & v MRC-5 #ifE
@ DNA 0.5ug 28V 27— ¥HEERTIC» T 7.

HSV-I, HSV-1I, VZV, HHV-6 &Y 1 LV Ak, RV
Daudi, Raji, MRC-5 &#fiffatkd 53 v bIgIE S
iz DNA g#iishizh oz,

120

100

Cut-off value

40

Number of cases

0 -0.001~0.004~0,009 ~0.04 ~0,09 ~0.4 0.9 1.0~
Anti-HCMV 1gG antibody titer
Fig.2. Distribution of anti-HCMV-IgG antibody
in plasma and cut-off value. The antibody
was determined by ELISA. They formed two
groups (positive and  negative) across the
cut-off value.

. #i HCMV #iloEimic & 5 #8

BEEEHAGE7 vy ¥ /BRI >TH LML
HCMV Hifkfliizc o0&, M2RXART I B me
£z, HBMIZ0.04BLTF 0.1 LD 2B Hnn
IDOBWHEHEBELEEO Ay VX TEEED
To. BB ZOMIKEET 2 IRBR OV TR HERY
L7, 235 LTEDHERESE OSERIFOHE
PEBLTA. R2WRT L BERLAUHER
B iR 5 OBITHIE 2 b FARERIIED T
B, BRsERCROUITIRIERERIEI LS
5~6mAT33.3%LREL R T, TOBRBUVLR
L, 1S ICR2ETITIRN60%D b DBHEERE
FTaRECRY, TEUBICLEVIREAVRL #
90%) Wik BDBbroTz.

IV. PCR % & aKREMA T HCMV 4/ L0k

HIEEDER - L 2B

R EDESNT DNA 2R A5 — ¥HEERICHK
WEDHEELZ LD EL.OXT AT — XS VERKE
#%, Ethidium bromide ¥ L 302nm O KARBEHT
WEELEZLD, RUY Y7oy bNA TV FAE
4varyLlhb0ERT. MIERT I L 435EE
HOMBIZNY FWHESNT. N4 TV FAES Ve
VEBIERED ANV FOREBORENE L BRENL
MBolz.

235 LT HCMV %/ A 0BHE% BEAlicE-> T
Hiz, BIWWHRT T EHFML»SiE HCMV 5/ A
RREE o, &% 5 HEORERETREDR
W S IREICHI0% DL DIZY / AdSEH & v, %

Table 2. Incidence of anti-HCMV IgG antibody in various age

group
Number of plasma Number (%) of anti-HCMV IgG
age groups samples tested antibody positive plasma*
Cord 15 14 (93.3)
5-6 days 50 41 (82.0)
1-2 months 18 13 (72.2)
3-4 months 19 14 (76.9)
5-6 months 21 7(33.3)
7-8 months 20 9 (45.0)
9-11 months 18 9(50.0)
1 year 18 10 (55.5)
2-6 years 20 13 (65.0)
7-15 years 19 13 (68.4)
Adult 20 18 (90.0)

*Plasma anti-HCMV antibody was determined by ELISA.
Antibody titers were measured with standard pool sera as 1.0.
Titer of greater than 0.1 was taken as positive.
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-435bp
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Fig.3. Analysis of various DNA samples by PCR and electrophoresis. Lane M,
molecular weight marker, A DNA digested by HindIll; Lane 1, amplified DNA
from HCMV Towne strain virion; Lane 2~10, PCR product of nine DNA
samples from individuals of various age. A, ethidium bromide staining of the
gel; B, Southern analysis detected by digoxigenin system. Amplified DNA
could be clearly detected by Southern blot hybridization. bp, base pairs.

Table 8. Frequency of HCMV genome in blood detected by PCR
amplification at various age groups

Number of blood Number (%) of HCMV genome

age groups samples tested positive blood*
Cord 15 0(0.0)
5-6 days 29 8(27.6)
1-2 months 18 7(35.0)
3-4 months 19 8 (45.0)
5-6 months 21 10 (47.8)
7-8 months 20 7(35.0)
9-11 months 18 6(33.3)
1 year 18 5(27.8)
2-6 years 20 3(15.0)
7-15 years 19 2 (10.5)
Adult 47 2(4.3)

*One g of DNA extracted from peripheral blood was amplified in
100, 1 PCR mixture. Ten-x 1 aliquots of PCR product were elec-
trophoresed and transferred to nitrocellulose filter. The HCMV
DNA was detected by using digoxigenin hybridization method.

209
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OBBMHRIEAZE->TOLRENLERL, £45~
6 A THEED b Dic HCMV 7 ABBH S
foo LU 1R E D ERAMBEENET L 2 RUER
A bRUESEE B D TED» o 7z

V. #i HCMV #fifdFRBE L K 4 5 - EBERIS

=& 5 HCMV RHSERE O LEE:

EEmEL B T2 M4 wwRT L, Brd Y
WORRICR o7, TRbEREREOTENBRD T
i bic HCMV % ADRKREERZHEINL, BT
LOHEEEETHLICRE LS ) LDORHEFRE
TLTwo:.

VI. BEZHRE L FEVNRREOS / LRHEOLLE

4% 5 AE THIC HCMV ¥/ A 0RENTH 51
LBHDONFEETZIELYD, HCMV DRBERREE D —
DELTCEENE L SN, %5 BEOEES
BRLERHEORBAXER ST RFIVHS
B & THRBIME D HCMV 4/ ADRERTE £

% Positivity
5 8 8

N
o
r

o Cord 5-6D 1-2M 3-4M 5-6M 7-8M8-11M 1Y 2.6Y 7-15Y Adult
Age

Fig.4. Incidence of HCMV genome and anti-
HCMV-IgG antibody in blood in various age
groups. HCMYV genome was detected by PCR
and Southern analysis, anti-HCMV-IgG antib-
ody was determined by ELISA. [J, % of
positivity of HCMV genome; HM., % of
positivity of anti-HCMV antibody.

WL RACTTRCBEMERTIR2928 T 8 41
HCMV &/ A&, FEYMSBE T4
P lARRREENZDAT, X*RETHERES BLUT
TRESBECTERCREENE» 572,

* -3

HCMV Z8 ~W_RATA NACEB UL, FEic
BREEEVEMEELTWR2 L LIEEESFLEY
FHFESBREOCBKICEA SR, VA LAZRKE
WRETZ DNAZKOREZL D ZOAEFRAXK
BEIWRoRID, LR AT —VEBRIGE
FREIZEDLD THED 74 VA DNA DFEE >R
TE&37:%0, HCMV 22U DL v 4 VARED
PHCHEVLNIBEICR > TET W30 kg
MEBHHEIOWTHRY X5 —VEPERIGETSbHY
TBRETHZ D, BvasEifis s DNA 24
Hind k<, MlgcEcmeLE£mz 58 DNA
ZREBTAIELARETH b Lk, Lol
REMBERICIF S ELELYMERSENARY A5 —F
EUESHESNZTREE DD, FlAVRAVA N
AQIAE—HFEEATE—BITD BB EHNEL,
MBLEDOATRET I LBbh:. $EOERTR
EDTA D 5 2 FESEEME ¥, TE 3 7Rk
ERESo0iAF—¥KAEERL, 72/ —N/70
TRV AT T 5 — R0 DNA BRFE AL
Jo. Eb~Y vt Taqg RY 25 —YEHOBRE
EREMBEOEWIRE® DD, SEMALLAER
WY HDOTHoI-tBEbh3.

—7F/ HCMV OBEFB LU ZOEWIZATMH
(immediate-early, IE), #I#§ (early, E), %] (late,
Lyo3sgEcarohn IEEHENE#EE TR, EE
HEGPLBGETFOREEZHFET 2 & o LB
W2 T»3%, KARERTHEIBL EHAER IE 0—
HThh, bLIIREENDD L znEDY AL

Table 4. Evidence for intra-cervical infection with HCMV

Mode of Number of Number (%) of HCMV
delivery cases tested genome positive cases*
Vaginal 29 8(27.6)
Caesarean 21 1(4.8)**

*HCMV DNA in blood was detected by PCR and Southern
blot hybridization. Vaginally delivered newborns were 5
days old and newborns delivered by Caesarean section were
6 days old.

#*¥P<(.05 (Chi-square test)
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Abstract

The majority of persons become infected with human cytomegalovirus (HCMV) at sometime
during their life. Although primary infections with HCMV are usually asymptomatic, followed by
latent infection, in certain immunocompromised patients such as organ transplant recipients, fetus and
preterm newborns, infections may result in severe and various sequelae and can sometimes be fatal.
Despite such clinical importance, detection of this virus from clinical specimens is usually difficult
because of its low replication rate. The present study was performed to document the occurrence of
primary infection with HCMV. The presence of the HCMV genome in peripheral blood was exam-
ined, and compared with the data of anti-HCMV antibody. To detect the virus genome, DNA was
extracted from peripheral blood and used as a template in the polymerase chain reaction (PCR),
which amplified 435 base pairs at the major immediate-early antigen region in the HCMV gene.
After PCR amplification, the amplified products were analysed by Southern blot hybridization. The
PCR had a sensitivity of 0.1 plaque forming unit, and no band was noted in other herpesviridae or
mock infected cell DNA. The PCR had high sensitivity and specificity. Anti-HCMV antibody was
determined by enzyme-linked immunosorbent assay. The positive rate of the antibody in cord blood
and during the neonatal period was about 80~90%, the rate fell down to 33.3% at 5~6 months of
age and increased again gradually to adult level. Though HCMV genome was not detected in cord
blood, 27.6% of 5 day-old newborns already possessed the virus genome. The positivity of the
HCMV genome in the peripheral blood increased to about 50% by 5~6 months of age with the
decrease of the antibody positivity. Many infants acquired the HCMV genome around the neonatal
period or in early infancy. Subsequentry, the positivity of the HCMV genome decreased in contrast
with the increase of the antigen positivity, only 2 out of the 47 adult cases studied (4.8%) possessed
HCMV genome. Furthermore, since so many newborns had HCMV genome, 6 day-old breast fed
newborns delivered by Caesarean section and 5 day-old breast fed vaginally delivered newborns were
compared for the possession of HCMV genome. The positivity of HCMV genome in the vaginally
delivered newborns was significantly higher compared to the newborns by Caesarean section. This
fact suggested the possibility of intra-cervical infection.



