Examination of Enzyme-linked Immunosorbent
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Cytomagalovirus(HCMYV) Specific IgM Antibody
and its Applicability to Clinical Screening
Program for HCMV Infection in Pregnancy
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b bA b AT T ANV RERR [gM SlRDBER S RE
&R E D (enzyme-linked immunosorbent assay,
ELISA) 2 X 21 & Z DERIRIIRREE~ D8 1%

SRKFEH AT 4V RM (EIE | LT E—H0E)
WA M5
(FBFI604F 6 7 3 A& )

ERICBIFBE b4 b AT T4 VA (human cytomegalovirus, HCMV) BROME %5
B2, ¥4 707 v—ERUIEREAAERERIMRER (enzyme-linked immunosorbent assay,
ELISA) OERI D\ CHRE L . ELISA ¥iE, #RmiE, HCMV B L D REL AR, 7
VIV KRT 79 —PEBHE M4 L2717 G (immunoglobulin G, IgG) % 723 IgM ¥ ¥ mig,
ZLUTEE S IERESS €7, B, 10100 FRCO—SHE R BT 2 ELISA [HOKE, KIGRES
L UESRE, HCMV HUE S & VBRSNS O BE % ¥ O B#REERE Lz, ki, BEEELILEE
DB E2HEONES L U707 x4 >~ ANBIMELAVIEE,» >, HCMV BE [gG 8 XU IgM
%M%KﬁﬁéEUSA@ﬁ%ﬁﬁﬁ%ént.UJ???@?(mwmﬁMd&dmRF)Ki%#%i
BRSic oW T, FRIMBEHERRIC L D FBIED RFOFEE:RF = v 7 L, BEEHELZ. ZhooZ
BRI D%, 1R 226 B Y ) — XM, B & UIEER 38 LONBIE (&3 725 /i) 2wT, —
HASIRIE TO ELISA-IgG, -IgM HiE 2 BIEL, X o k& (complement fixation test, CF
test) &2\ id WA E (immunofluorescence test, IF test) & Hh#gfRat L7z, CF HUERRMED 75 Rl
th 5.3%1z ELISA-1gG FifEB s & & 7243, ELISA-IgG FUAEMREIE T RTCCFHE b RETH-
t.CﬂﬁCFE&D%EU&A@ﬁﬁ%g@Ehlt%ﬁLTM%.ikJﬂBA&MﬁW@ﬁ%&
JENEIR 38 B 29.0% 23T L, ERTIE 226 B 45.1% 12 L7z, ORI BT 3 FEU ECEY
1M FAEB MR, BRATREE, KIBREECH2 HCMV BRI 5 5 BSOS O=M
ERTHLOLELSNG, SEOHRYI, EENFHO HCMV BGEQEFICEBL /2. ZOREHTH,
HCMV-IgM HiikiziEiR 6 BTE —27#L, ELISA TIIER 25 58 & T IgM HifkostR i T & 7208, &k
BT E T IR 10 B TRITEIC & o 72, ZOBE» s £N BRI, BN HCMV BEEOH
Bizason TV, £7< L Y FERE TR HRMERESIC OV TORBERENLE L Bbh s,
HEO&ER LY, £EME W ELISA i & 2 HCMV-IgM FiERIE X, EIRF O HCMV BDA 7Y —=
YIZO—FHEELTHARIBTE S LE L NS,

Key words human cytomegalovirus, ELISA, IgM antibody, reactivation,
pregnancy.

LERKMEE YA b AA D74 VA (human cyto- PR AEEOEELAFERo—2 tE LT
megalovirus, HCMV) BEEIX, 2 10 BEROH 2. FEFOEIRTEERI A BT 3 HCMV Hilkik
g kg, SHERD 0.2~2. 2% i RAEL, £RE BEI, BOED 30~40% L, FLIRT 94%2, flla

Abbreviations : ACIF, anti-complement immunofluorescence; BSA, bovine serum
albumin ; CBB, carbonate bicarbonate buffer ; CF, complement fixation ; CID, cytomegalic
inclusion disease ; CPE, cytopathic effect; ELISA, enzyme-linked immunosorbent assay;
FITC, fluorescent isothiocyanate ; HCMV, human cytomegalovirus ; HEL, human embryo-
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£ 95%2 LEE & MCE L, D7, IR I HCMV
YELOB 2 3 EER—RICEL £ E 2 5, HCMV
NFEAMRIBBEICET 2RE L, PEOWEEEIC
Ron Tz, LaL, HCMV BEENIZBW T
BRI & D, AERRIORE (G & 218,
iR, REHIHFCEIERE RV E Y OEM) 12XD
BEMLEINE EEEEZ SR T 399, —7,
HCMV filERE BV TH BRoEERtIc L 2
FERBREROTURENSH DO, AFITBLTHIT
phlcEEER2 LI A 0T,

ek, HCMV BRESEORZENE, VA L A0 HE £ O
FORBOMBEFRRECL > TRENTER, D
HCMV HifED A 7 ) —=> 7 & L TIRBE, Wik
&3 B (complement fixation test, CF test) 23
ENTVw3, 8612, HCMVFRA L/ 07 v G
(immunoglobulin G, IgG) BLUA AL /7 a7
v M (IgM) ORI, BXYEE, 5941440
7w+ 4 (radioimmunoassay, RIA), HEFEEEAED
BELE X 5 AEMEO CRIEE 2 RIE T 5 /i,
HrnRfEs a7 L OSBIz Fu T4 v AR
L2ANH T DI /=N ERHVWEHFERERHEV SR
20, Ldrl, IN6DAEER, KEOREEZNET 2
HEOHRRNBECHVW D CIXEMREE 280D
3,

—7, BEIERAE L RIAOREXSHEL -BE
EEREREFIMEE (enzyme-linked immuno-
sorbent assay, ELISA) 3, Voller 582 & - T, BEX
L BE DR RO TR L ~ L 2 ST 2 Fik &
LCEF s iz, 20 ELISA i3, BAARE CERE
ERRMECOOFIAICINZ T, BENEETYA R
TV =2 ZWAWI B EWIEEND L, 2D,
HEREVANVABRIEDA 7 ) — =2 TOFRR L L
T, VA4V ARR IgG ko 2 »AFIBER L
2055, Lal, IgM BEFBOBRE I, Vay
Y FHF (rheumatoid factor, RF) DOE&y riks
ARG E SV E WIS ER DD, B, Br OB
BETRESIZ SR T v 3,

FESE, I IHER, IR O HCMV # ik R
ROFERE HCMV BEFIGRBOE L v E%EL
TE, zo%T, KL, HCMV HE IgM fitfk
Bk L LT ELISA OEBRUBRE 2B IV, &5
RO HOMV 88 1gG 5 & U IgM Hk D ZEH)
ERRIZ L DBEL T, HCMV BREHERE O 1R

PICB T2 FEREOBEL A, 20O, ki
EIRVIERIC AT 22 % > 72 HCMV BAZE O fE G 12 338
L7z, 2hid, BROSGHIERBROZS & ELISA iz
£ 5 HCMV #iikfli O R #BE s € DR b7
DIEEEL 2 7282 10T, ELISA 2 & 27 4 )L A ik
MHENEARCERTH L Z 2 EIEL 2 7:5ITH
D, ZNOIDWTUTRRTAI N,

NERE L UFE

I.o8 %

1981 4E 3 A% 1982 42 3 A & TORICA)IBiz
RFRERARI TR IFRO S5 b, 226 L5 EE
ARV, IR, P, BHOSIREMICERmL
7z 678 AR v ) — XMHE L L CEBICH L 72,
T A IR RO 12, AEREBEERFSE
ROF¥EBZLVFMU I 8 REEFEHLE, &5
12, HCMV-CF JiER T mInes 9 Bk iz THRs
725 MDA & iz, HCMV Fiikiitmigis, CF 5
RIEMHERINE %, £ 7-MIEmEE, SRV A
2EHL Iz HCMV BAEEF OB MAD Mg 8%
Mg e LT, '

o, A =

1. MmiE HCMV Hifflio =

LEoxRIzD &, HCMV-CF #ii/k, ELISA 12 & 3
HCMV #2 IgG R U IgM Hifk ® T LD F i THRET
L.

1) ELISA (R#k)

i) ELISA (M%) OFE (K1)

ELISA fl#gkid, 2 20REREIDEZEDIZoTW
3, DE—RRIGZ, AERGERIGTHY, BiE(<
4 7aZr— ) EEbE iR, 2) $Hm
BEML, BIEL &S T 5 MEROHEE FURE
RIGTHELTH L. 3) R IOFENFEHEEm
BRI FRS R ERESTC b [gG 2721k
b b IgMEER) 2SS 5, 4) BoRERE, B
REERIGTHD, ZORE LI BRERIECER
2Nz, BREESFHEEICL DB TRREL LT
HET S, ZOBEER, LBKEEE»SH 28I,
HWRIMEH ORI KELEE 23,

i) HCMV #HUROHARY (£ 1)

HCMV BERENCHE s W 2 MERED Fc
V7Y — Il L BEBRREEH S0, VA LA
R, MESBL TETRE L THOL, VR

nic lung; IgG, immunoglobulin G; IIF, indirect immunofluorescence ; MA, membrane
antigen ; MEM, minimum essential medium ; moi, multiplicity of infection ; OD, optical
density ; PENA, preearly nuclear antigen; PBS, phosphate buffered saline; PGG,
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1) 2) 3) 4)

antigen
antibody (tested serum)
antibody conjugated with enzyme

substrate

o OX§D

reacted product (reading at 405 nm)

Fig.1. Principle of indirect microplate ELISA.

1) The plate is coated with antigen.

2) Antibody in tested serum is bound to antigen on the plate.

3) Anti-IgG or -IgM conjugated with enzyme is bound to the antigen-
antibody complex.

4) Enzyme activity is measured by the optical density (O.D.) of reaction
products obtained through enzymatic reaction of substrate. The
values of O.D. are depend on the quantities of antibody contained in
tested serum.

%1 7-F4 BH54HS (human embryonic lung cell Table 1. Preparation of HCMV nuclear antigens

HEL) 1z moi (multiplicity of infection) : 120 kT
HCMV (Towne %) 2t a ¥, 5HMEELL. b
U7y VB THREREL, ) CRBRETRENX
(phosphate buffered saline, pH 7.2, PBS) & T#E#:
%, E5r 1,500 MEz5 AHRE LU, hER, 2ml O
0.2%Nonidet-P 40 (3 =N Ab%, HEE) 2272V
AMFREETE (0.01M NaCl, 0.0015M MgCl,, 0.01M
Tris-HCl, pH 7.4, reticulocyte standard buffer,
RSB) 2B LT, 0~4°CT5SHEEB B,
WIEFY P AMKRESFAF—-TWRA T =7, KE
Y+ 4 XLk B 2,000 EiE 10 HHEL L R hEE
E L L, 2ml © RSB WHEEL T, —#8% F 49
PO THERL, LBEIECTEEREY 74 AL
X 512, E4 2,000 @i 10 M CHE R LB L W
%% RSB wiRrs ¥, @FHEMLE (TOMY SEIKO,
B3, model UR-20P, power control 10 T 30 #f)
L7zbD%EY A VAR L LT T CTHRERFEL
Fo. WRHERE, AC oy rOERS HEL #ifa L D [A

HCMV-infected or non-infected HEL cells
(2x107/Roux bottle)

trypsinization and washing with PBS
centrifugation (1500 rpm for 5 min)

suspension in 2 ml of 0.294 Nonidet-P 40-RSB

(RSB: 0.01M NaCl, 0.0015M MgCly, 0.01M
Tris-HCI, pH 7.4)

incubation in ice bath for 5 min

homogenization in a Dounce homogenizer with 10
strokes

centrifugation (2000 rpm for 10 min)
sediment (nuclear component)
re-suspension in 2 ml of RSB
centrifugation (2000 rpm for 10 min)
nuclear pellets suspension
sonication by sonicator

nuclear antigens

polymerized gammaglobulin; RAHA, rheumatoid arthritis hemagglutination ; RF, rheuma-
toid factor:; RIA, radioimmunoassay; RSB, reticulocyte standard buffer; SRID, single
radial immunodiffusion.
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BORETERL . MAROESRE, Lowry &
XU A4 Y TP (KRBT v & 4 HI5ERT, 8
CEDEIEL . EECRERER, SREEmE
BT ELISA O Ry 7 A SHEE 1T, BiEER
TEEBEY 1EME LT, 48/(1:500%FF o
LORERY AV ATREE L REL 2. HEREI,
A VAR ABEEORICHREL TRV,

iii) ELISA DFIE (&2)

BIEFENEIX, Voller 598 X U'BIIE 52D ki #
L.

FEOEMEE %R, FEO®A 707 Lr—}|
(Linbro EIA microtitration plate, Flow %, K[E)
&7, REBERBEER (carbonate bicarbonate
buffer, 0.05M, pH 9.6, CBB) T 1 500 FR L=V 4
VAT, 2 IENBRAR2&40.2ml M7, ¢
kbbb, M2 E_TCL, EBICVAVAHE, T
BUNEHES AN, 4°CT-HBESE1%,0.05%
Tween 20-PBS % &7z fif/z L 3 E¥EE L 7=, DAk OD
EERTARTEBORETBI Lo, 20T, &R
w0.2ml @ 10% &< 1) ».PBS #i0Z, 4°Cl04>
BTEEL . &5, 3EWRE L LBAEZERANT

-0CIREL .

HROE | MEOFAEFUL, 0.1%BFMmMBE7 LT3 >
(bovine serum albumin, BSA) /11 0.05% Tween 20-
PBS(BSA (0.1%)-Tween 20(0.05%)-PBS) T Z % -
foo —RPUAL LT, HRIEE 1 150 &b 2 (EREER
FRLZBD, HB20IF1 1 10—SFFRLbD%
Bul, 7r—1 % 3EGERE, SHEFRmMEEZY 1L
AREERBEREOZERIC02mI 202, Ti&
(20~25°C) T2RRERIGS ¥,

BRERHG  BEERIURE, LB YRR T 7
F—EEEI b 1gG (y BISEN) 7213 IgM (x $
RAK) ¥ X¥IMiE (Sigma #, KE) #FEELE. £

Table 2. Procedures of ELISA

SO—RBEFUERGHE, &L THo, Zkiifke
L TEE SRR UE % BSA-Tween 20-PBS T 1 : 800
KHRRL, BRC02mIMAERTIFHHMRGE &
7z,

HEE  EHE,p=bo7 =Y vE(para-nitro-
phenylphosphate, 5mg/tablet, Sigma %, XE) %
FEHAL, 1mg/ml © ¥ E T10% diethanolamine
buffer (pH 9.8) B L 7z, LEROZRIRIBRIG
Hkd L, EEBREE/UC0.2ml Nz, EETIEHE
2 45 RIS & 2 1o, RISOELLIZ, 3 EAKEEF
YUY A0.05ml BRIUTINZ 7z,

BHEOHE | BEEBERORTELE, T4a00
WHEAIZ X 2PEE (optical density, OD) DEIE %
BZhof, HER, UANLAREREGSBHERD
FEOEEICL ZARMHES XU, hadtc X 3 REE
HEWC &Y BT >7. HEEHE, Dynatech#t (K
E), MR 580 Microelisa Auto Reader (405nm &
490 nm O ZWEFAR) 2V, HR405mm 28173
VANV AFEROPLE & MHERERORNEDE %
ELISA {E (ELISA value) & L7z, )

2) fRESEE (CP) : Kolmer B8, <
4707 v—rEAOHMBRICIDBIR -7, CF
flil i 4l EEBHE Lk,

3) #EPAMEE (indirect immunofluorescence
test, IF) @ H/8—R Y v 7FIcEE L7z HCMV &R
HEL #ifg % —20°C7 ¥ + > T 10 SREEE L 72, WEER
FRU 7o — R (HiAR) i 2 37°C, 30 SXHER®, 1 :
40%F R O B ¥ B FE (fluorescent isothiocyanate,
FITC) #E8ane b 1gG » 313 IgM ¥ M (CPL
#, KE) % 37°C, 30 HHEIKIGE ¥ 72, 28, HCMV
BEHUR (membrane antigen, MA)"™iZxd3 3 HifkD
Bz IR R B EM R 2 BV 7z,

4) EXPUEFIEE (anti-complement

immuno-

1) Fixation of antigens

0.2 ml of antigen solution in CBB into each well of microplate
fixation with 10% formalin-PBS for 10 min at 4°C

2) Addition of 0.2 ml of tested sera diluted with BSA (0.1%)—Tween 20 (0.05%)—PBS
incubation for 2 hr at room temperature (20 —25°C)

3) Addition of 0.2 ml of enzyme labelled antibody in BSA-Tween 20-PBS

incubation for 3 hr at room temperature
4) Enzyme reaction

addition of 0.2 ml of phosphatase substrate (para-nitro-phenylphosphate)
solution in 10% diethanolamine buffer, pH 9.8

incubation for 45 min at room temperature

stopping the reaction with 0.05 ml of 3M-NaOH
5) Reading of O.D. by Dynatech, MR580 Microelisa Auto Reader
ELISA value=(0.D. of virus antigen)~ (0.D. of control antigen)
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fluorescence test, ACIF) : HCMV & EAYATHIRALIL
& (pre-early nuclear antigen, PENA)™ZX 3 5§
EORIFEIZR I, o= Y v 7 IZHEEL /- HEL
Bz HCMV 2Rfrx ¢, 3R AT/ —n L
7 by (1:1) BEWETSAHHEEE L7z, BHRI
&, b MR (HCMV-CF i < 1:4 O#EMRIMTE), FITC
B b Gy ¥ (CPL#, XE) DMRic&L
37°C, 45 SHIRIGE ¥/, SR .
2. &t IgG, IgM HE L T8
1) BETEAREREOEC X 358 SW50.1
O — ¥ — 2 FRVERE55~12% (W/V) OFEARTE
43 35,000 [H¥E 16 BEE LI & D B AECTEEL T,
1V9SBLVTISOw—p—L L T, MTRHEME
(1:10) 20¥7cF 2 —7 RFAGELL THREL
7z.
2)MEDTuT =AY AICX20E: 7uF oA
v A(ERET 7V —7 G, {LERMEREPZEA, B8
&) O 10%ZH#HFIC PBS M2 E45 3,000 EEx 30 7
RES L L2 T, 10 EARERTE 0.3 ml %
7Fuy x4 v ARBECMZESL, ER (15~30°C)
TIRB L apt s | BERHRE L /2. 84 3,000 EEE 30 5
FEG LD b0 EFE% IgG RINEOBRIME L L
THw.
3) I IgG, IgM OFEE : SV FH > (NFA D
Crty, BR) AV —RITESRELBE
(single radial immunodiffusion, SRID) ik b B
o,
3. HCMV 48
WERR(3»B)RESFA— MBIV IVUKRT 7 4
N — (450 gm) 2 THRE L 7 BEGRIR % HEL
Bz 37°C 1 RefRE & ¥, 5 %4RR{FIHE 0 Eagle
MEM (minimum essential medium) & T L 7z,
0%, ¥ BEHEMBTRAL S SHBEEIR
(cytopathic effect, CPE) DHiE % 5~ 6 BHEIZH
fe DB L 7z, CPE OHE L 7: i = BEE HCMV £1
BTG & A iz BRI TR 2T - 2.
4. Yav=FHRF (RF) OWE
FRFZE I Ve R ERME O RF OFEE RO
RA 5% Il Bk ¢ & 5 8% (rheumatoid arthritis
hemagglutination test, RAHA, B+ v &4, EH)
wk DEEL .
5. HEFTFEHORTIL, BRI, Student Dt 7 A b
RV, BRESULUTEEEZ L LTHEL .
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I. ELISA (M#i%) EBEFEHOBBRKR
1. HCMV HiE® & IRBITEEERE

#

MEEBRBEL L TR, EE-ENkEER)
Ry 7 A J1fliikER % ELISA TiT- T, BHRR0E
BERE LB LT, 204807 (1 1500 ) %
BosZreli, 20480 HCMY HEEEs
Bizrl, 7raYERR7 7y —CIEaHUAEES,
1:200H 103,200 %CO2 EREEROSRE
THREEB I, 1 D800 HMASEHBE L g s
niz.,

2. EIGEE & RIGEE

BIFRPERG% 37°C, 18, iR (20~25°C)
2B s L USSR, 4 C—TEDBRETHRITLY,
ZOFER, 37C, 1HETE, SHCRIEHSEL, Bt
HRNUCL BNV FMNAHESN, 4°C—HTIHEM:
RIEMFABEVWEEZTR L, LrLkss, SRR
ZE L RIGHE SN D T, — R TR 2 5,
TRAIEER IR A BERCEE L U, 1,
EEORIGEBIZRDE ERIBIZ N T Y #0450
fziz®, 45 SEIEREICRI > 72,

3. ELISA HOBMAE R AOME (K 2)

HCMV-IgM AR I 49 Bz 20T, 2R
AT ELISA O ARIHEIE X 2 Tkl (HF
BE) LZ20&BHEKRREADOBNE (ELISA (&) %7
Oy ML7zbDOMNKE2 THBH, FEHRMBEOREER
BECHRR C, BEKRAFERD ELISA Hid—%
OEBEICFHL Tz, Bb, BEKEAERD
ELISA fEii3, F9fE (X) 0.187, #EHE(R2E (SD)0.038
LI BLEE D, BUFROERENGT T BET
DERELE ST B/, ELISA{E0.3 (BB L%X+
3SD) DAL # ELISA Bt (+) & 31U O HES

ELISA-IgM value of diluted sera
n=49  X=0.187 $D=0.038
0.4

X + 380D

0.3

0.25

]

0.15

o o

00 Q0 O

CDEDO o
8o ©
0004

000

150 100 200 400 800 1600 3200 6400

positive ELISA-IgM titer by 2-fold dilution method

Fig.2. ELISA-IgM values of serum samples dilut-
ed to positive endpoints for HCMV-ELISA.
Higher ELISA-IgM values than the mean value
(X=0.187) plus three times values of standard
deviations (3SD=0.114, X+3SD=0.301) are
considered to be significantly positive by the
present 2-fold dilution method.
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KERBYIEFRVEEZSNL, &7, ELISA fE0fE
grEbT 29Iz, ELISAfE0.25(88 %% X+2SD

) BF £ (=), 0.25~0.3 %3 (£), 0.5L)
R RIEE () & %*u HCMV-1gG itk ¥z
géé IR RE

. ELISA (Dﬁﬁii

1) B B AR DI L B3RS (1K 3)

R AR HCMV SALREE R0 2RI I8 % 18
BEAGEEERMEC L > T 19 HEICHBL 7. B9
miglz 24T, HCMV-CF #/&(E 3, LE), ELISA
1=k 3 HCMV $2 1gG ik 5 & U IgM #ifk (K3,
i), SRID 12 & 2 IgG, IgM, IgA OE# (03,

CF

1:32
16
8
4
2

1 5 10 15

1:320| ELISA(»0.3 0.D. 40s)

160
80
40

20
10

mg
Zd
200

100
50

1 5 10 15
fraction NO.

Fig.3. Examination of HCMV-antibody positive
serum by treatment with sucrose gradient ultra-
centrifugation.
upper, CF titers (= —a) in fractionated sera ;
middle, HCMV-IgG (®—e) and HCMV-IgM (A
—A) titers by ELISA in the same fractionated
sera ;
lower, concentration of serum 1gG (0—0), IgM
(A—A) and IgA (Xx—x) by SRID in the same
fractionated sera.
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TE)RFIEL 7. ELISA 2 X 3 HCMV %R IgG 1
& (ELISA-IgG) B & U HCMV % & IgM # f&
(ELISA-IgM) i@ #hzh, 7S,19S iIEiF—5HL T
E—7%KL, Insid1gG, IgM 08B E LB
B/, CFEMEIE, Fic IgC AEcr—2 %
RL7eH, IgM 3 b # S DS % L T iz,

2) FuT oAy ANEICX2RE (K4)

EMNGGRINEAETHE 7uFcf Y AREL
T, WUERIERTE D ELISA-1gM HiEliO E8) %A
L7z, Hi%, HCMV BEEEA OB, RIGHICE
FMED HCMV-CF filsfis L 7 a5 = 4 > A &
B L L% D ELISA-1gG,- IgM # &M 0 21k
AT,

B 4izmd 2k <, ELISA-IgG Hif&(filx, 7o =
AYARBIZEDTRTEH]E S22, UL,
ELISA-IgM #if&flilid, Yo7 =4 v ATz L 5T
FUEMD 2~ 4 EOIET % & 7248, A ELISA-
IgM U & ZIZTAT L 2o R L 7,

. —EBEEICL 3 ELISAE (K5)

ELISA-IgM ETBREE R TENBEORSERE

(ELISA-IgM i) & &ifiEom 1 : 100 E—FR T
O ELISA-IgM B & DO R SATIC & 2 BIE £ e
L7z, BB, S8 OMEEZE, #hFEhl :150kD 2
ERREREEHEL, #1512 5 ELISA-IgM
HOFIEE B Z k-7, ZORET, ELISA [H=0.3
ERLEZNTHOMBORBAEREL KD, #h%
HCMV-ELISA-IgM fif&ffis L7z, 20k 52 L TR
o NI PR O® A (X), (X =log, (F&M))
ERMEE L1 II0EHFERL T—SHE 2T
ELISAf& (Y) &ORiziz, Y=0.6013 X—0.7627,
HHERS r=0.945 (p<0.01, n=50) O EBER LT
LT, Z0Ztid, RERFHEOELS 2 WE-
TwaLBbhs,

II. ELISA (2 & 2 B iRP o HCMV &R E 0 B

3:0h-¢€ -3

L HCMV-ELISA O ERBu e s ic £ - 5,
RIZHENRE 226 BOMIR =MD > ) — Mg, JETeR
SHHRIMTE 38 A1k, CF BaMEIRimms 9 ik, 3725 %
BOMBEEITo 72, Zhd, HCMV-CF ik, 8L
10100 — 345 I 2 12 & 3 HCMV-ELISA-
IgG- IgM fEIc D &, DTOKREEE-.

1. E6 226 5O RF 13, BEBRBRECH R
Twd RAHABIC L O REL R, 28, BiH(<
1:40) TH-ote,

2. ELISA-IgG {ERMEREZ, T XCCFR ik &
MThot, 2WEF, CFHARME(KL: 4)D 75
WEERBLIE 25, 4#1K(5.3%) % ELISA-IgG
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ELISA titer
{posititve dilution)
115400l Do
3200;
1600 A——L\\ (¢}
~
800; X RV 11256
\ \\ \ .
400 x e‘———-é‘ 2 | 128
\ Pt
N -
200 o X N P I 64
1004 [¢] X x o 32
O Q) o e o — O o e e Qe O = — — = — = )
1w Sw 2.5m 6m Tm 15m

days from onset

Fig.4. Effect of serum treatment with Protein A on ELISA-IgG and ELISA-IgM titer of patient’s
sera with HCMV mononucleosis in pregnancy.
x—x, CF titers; 0—O0, ELISA-IgG titers (Protein A untreated); ©--0, ELISA-1gG titers
(Protein A treated); A—A, ELISA-IgM titers (Protein A untreated) ; &A--4, ELISA-IgM titers
(Protein A treated)

ELISA value of (1:100) sera

1.5 }

1.04

0.5

¢

1:25 50 100 200 400 800 1600 3200

0.1

positive ELISA titer by 2-fold dilution method

Fig.5. Relationship between ELISA values of diluted sera (1 :100) and positive ELISA

titers of the same sera determined by 2-fold dilution method for HCMV-ELISA
examination.
Sera with an ELISA titer of <1 : 50 are arbitrarily assigned to be a titer of 1:25. Each
sera group with ELISA positive titer (1 : 25~1 : 3200) represents the mean+standard
deviation of ELISA values at 1 : 100 dilution of respective sera. The regression equation
is Y=0.6013X —0.7627 and the coefficient of correlation is r=0.945 (P<0.01, n=>50), where
X =log (ELISA titer) and Y=ELISA value.
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Table 3. Frequency of positive antibodies of HCMV-IgG, -IgM by ELISA and those by CF
in pregnant and non-pregnant women

nonpregnant (38 donors)
CF antibody ELISA-IgG ELISA-IgM
negative 6 (15.8%) 5 (13.0%) 27 (71.0%)
positive* 32 (84.2%) 33 (87.0%) 11 (29.0%)
pregnant (226 donors)
CF antibody ELISA-IgG ELISA-IgM
negative 22 (9.7%) 19 ( 8.4%) 124 (54.9%)
positive during pregnancy* 204 (90.3%) 207 (91.6%) 102 (45.1%)™

* positive ; CF titer=1: 4, ELISA value=0.3

* P<0.1 vs nonpregnant positive

ERMETH -7z, CF il & ELISA-IgG DRI
s sha» ol

3. HCMV iR EE (%3)

FEIESR 38 £ D CF HiiFB ML, 84.2% (32/38),
ELISA-IgG {EB =L, 87.0%(33/38) Th o7z, &
RICHL, 1T 226 & OBREEE, CFHEBTR,
90.3% (204/226), ELISA-IgG{ETH, 91.6% (207/
226)TH D, CF Hiih6 & O ELISA-IgG & & & 12iF5
CRRBEWEERLLEETCEEn o7, Zhiw
LT, ELISA-IgM {ERM43E 1%, FEEH 29.0% (11/38)
THDHOW, ERTIE 45.19% (102/226) £ EROBM
E2H 1.5 ERE p<0.D) 2 RLIAEEZI 2
fo. & 12, RO ER= O ZHIFI D ELISA-IgM &
BMEE 52 &, ILIRVIN 35.8% (81/226), F1if
35.4% (80/226), 14HA 42.0% (95/226) L&HlIzP R
HOBMEERL LSEETR S -7,

4. HIRPOYIRES (F4)

TR 226 D5 b, HCMV #IR§H1Z, IR &
LGRM S B IEIRIIAOIT K 2 > - BBED 1§l &
HEfI No.52 DEF 2 BITH -7z, SEDKRBICET 24
BROBEE L, 0.9% (2/226) TH Y, CFHilEs» o &
RBERERE 9.1% (2/22 (CF HiikREet: 22 81)) Th -
1z,

No.52 DIEGIE, HEHR##IC CF %, ELISA-
IgG {8, ELISA-IgM BT ~CBIEERLEHTH
5. UL, HIRMIC R CHLES, 8L UER
Ly RRBRO R, BI2eFE HCMV BvED
MREBD b otz, 127, Z20BOZOROF
BIOL TR T = o 72,

5. BIRF D CF #i4k = ELISA-IgM B0 %

EEIRB O HCMV O BEH(L 24854 3 72, CF 5

Table 4. Significant rise of HCMV specific anti-
body titers during pregnancy in a case
No. 52

1st 2nd 3rd
trimester trimester trimester

F titer
ELISA <1:4 <1l:4 1:128
value

IgG 0.022(=) 0.019(—) 0.399(+)
1gM 0.156(—) 0.152(—)  0.690(4)

Table 5. Pattern of changes of HCMV-ELISA-IgM
values in relation to CF titer changes
during pregnancy

Pattern of ELISA-IgM values
related to CF titer changes

No. of samples

(=) —() 9
(=) —(%) or (+) 2
() —{(+) or (4) 6

Two of 17 cases in which CF titer was elevated
four times during pregnancy became positive also
on ELISA-IgM value.

EMOB % & #UCHIET 5 ELISA-IgM 0 ZE(k %
A1z (R5). FIRRFILISC CF Hiikffio: 8 5Ll E
RULBE o755, CF B 4 5 560 226
Bl 17 B(7.5%) B D, 205wty ELISA-IgG
EBETHok, THADOCFRAEMLEE N T 3
ELISA-IgM {608 % % # 5 &, ELISA-IgM &2 &
TER (=)= (=) 98, BEELZs D (=)= (%)
HBWIE (1)) 28], EEZALLD ((+)>(+)
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Horwix (1) 6HTHHo7z,
iz, BTEHE £ EOBRANS, ELISA-IgM {EO &) &
T A CF MO E{L#RE L (R 6), EIRT
iz, ELISA-IgM #8534z ((—) —(+)) L 72D 3141
(13.7%) T, »¥h b ELISA-IgGEEHTH -7,

Table 6. Changes of HCMV-CF antibody titer in
relation to changes of ELISA-IgM values
during pregnancy (total 31 cases)

Cases with positive change No. of change of CF
of ELISA-IgM value titer

increased* 9
31/226 (13.7%) not changed 17

decreased* 5

* No cases revealed the change of CF titer more
than four times.

Zo 31 plextd s CFREMOB & 242 &, 445
FOEAERLEZDEEL, 2FLEL L0y
Bl, 2ETELLLOMS B> Fh L EED

Fig.6. Atypical lymphocyte observed in the
peripheral blood of the patient with HCMV
mononucleosis in pregnancy (X400).

Table 7. Serological data of the patient with HCMV-mononucleosis in pregnancy

RBC 483 x 104 /mm?
hemoglobin 14.3 g/dl
hematocrit 45 %
WBC 11300 /mm?3
hemogram
seg 47 %
stab 18
lymph 47
mono 5
eosino 4
baso 1
atypical lymph 4
myelo 1
promyelo 1
platelet 10.5x 104 /mm?3
CRP (+)
RA (~)
ASLO (—(
cold agglutination test 1:512
Paul-Bannel test (=)
serum protein 6.3 g/dl
albumin 59.3 %
a1-globulin 5.2
az- 9.2
- 7.2
r 18.5
A/G 1.46
serum IgG 1340 mg/dl
IgA 140 mg/dl

IgM 370 mg/dl

GOT 128 U
GPT 115 U
MG 5
Al-phosphatase 6.2 KA
ZTT 6.8 KU
TTT 10.8 KU
LDH 474 U
r-GPT 33 U
amylase 56 SU
BUN 14.2 mg/dl
creatinine 0.81 mg/dl
Na 140 mEq/dl
K 3.3 mEq/dl
Cl 104 mEq/dl

virological examination

antigen
hepatitis B (—)
antibody
hepatitis virus A (=)
hepatitis virus B (—)
cytomegalovirus 1:256

herpes simplex virus (
rubella virus (
mumpus virus 1:
varicella-zoster virus (
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g TcE Lol OO ITHIE, CF Mo ZES)
BREZMOIZ.

. HCMV #Bk L Bbh 5 HIREFEE0 HCMV

HEEEANIZO>VT

ARFgEd, 260 HCMV ¥R A SN, 20D 5
5100, ERIEIC HCMV BBHE %48 - L 7= &)
s HCMV AR LB LN 228, Sz iE 3 A
TREO HCMV SR lio R 288 L, Eficbhi:
VEANBEETER. COEIRMEZIZEAL L,
HERO HCMV BiEEEB L U RSB 228+ 3
FTHEEIZBESHTH B L L b2, ELISA-IgG,
IgM kOB MERENMEE L T BETH - 12,

1. BRRG LB

B 267%, TUEE, (REER.

Wl AEF0S5 4E 11 A 29 H.
TEREAR, FBE, OEREB L O,
BERE, REEL HICFRI NS tian,
BB IS5 HE 10 A BHEY 7 M2 &KA
RELTEARTH 4%, 11 H 20 BE L »BRERE

643

RIZIE U £ 0, ECHIROIE, W & OB ERE %
Fzl. 11 A29EHREL, BMBAB L % -7z,

BRE | IRV CIRBEE CEM P EEI D &
Mmootz HELE) o EIIBEICERL Tn:
o, D BEER L, FFRRsmsnsrok, W
BTE, FEEIBECEALET, MEREMMIA
T, FEERTZVErAZEL, HAOWTHED S
ni:. IR 68 & B L7,

ABEREREALIE (R 7) | AFBERE (GOT, 128U ;
GPT, 115 U; LDH, 474 IU), RASIMAEEY >/ <BR
HiER (M 6), miElgM LR (370 mg/dl), EhEE
RIGHTE(L 512) DRE 23, v 4 v A6,
HCMV-CF ifhfist 1 : 256 L REEETH 7. M
MXBEEBS L VCLBERICRBEE 2D A Do 1,

il 0 ABetk, 38 CHTMRODMIRBSFREE L1248, A
B2 10 B HE & D gk, F#e 2o BT RO B &
EHIRET -5 ORBHEED, 1 2EMETREL
7o, LM&, SSREBEE W TRIGEE L o N RERIIE
AT, B HTH9H, (IR 38 B THRBIERE
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Fig. 7. Clinical course and serological data of the patient with HCMV mononucleosis

in pregnancy.

upper: ®—@, GPT; 0—0, GOT; x—x, LDH;

middle: @ —e, HCMV specific IgG antibody titers by ELISA: 0—0, HCMV
specific IgM antibody titers by ELISA ;
lower: @ —e, HCMV specific antibody titers by CF test ; 0—0, HCMV specific
IgM antibody titers by indirect immunofluorescence test (IIF).
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L, AA2680g DEXRBEEESEL . RET7T IV~
NAAT 9 E, ARFRRE 2 (ESX BREECLRE
FEE oS N A

2. VA NAERRELBREOTE

1) HCMV 3k (K7)

HCMV-CF #ifkiz, ABRF (FEiR6:8) 1
256 LEEETEL, MEBRERIET LR, ELISA-IgM
FAOBER, EEEEARGE OB L 2 SEINE

(M3) BXU7Tu7 =4~ ANEME (K4) THE
LT, FOHKEOHEB % » 5 &, ELISA-IgM #iutk

i ABR T TI2 1 1800 L ¥~ 271 LTH ) g
BHEWCEA L, HIR 25 B CRBRETRETH -7, —
73, ELISA-IgG fiiAfi b AR T Tz ETH-1
B, S S ERERTBEICEIRS (111,600

e
1.

EL, t0B—FEULZbl o TEZDBEEERE L,

#ENHUAIZ L 2 HCMV-1gM #itkid, 45 1085
£ TEE S R UEENA LR, OB
B (IF) i X 2 HCMV-IgM Hiis o igo1s, BH
KERROBEN L THa o (K8, a) HCMV.IgG
PUE® (8 ,b) WL 3bDERESHICENH

Fig.8a. Positive HCMV-IgM immunofluorescence in HCMV-infected HEL cells by IIF (X 200).
8b. HCMV-IgG immunofluorescence in HCMV infected HEL cell by IIF (X 200).

Fig.9a. HCMV-IgM immunofluorescence against membrane antigens (MA) of HCMV-infected HEL
cells by IIF (X200).
9b. HCMV-IgG immunofluorescence against preearly nuclear antigens (PENA) of HCMV-
infected HEL cells by ACIF (Xx200).
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ros51z, BEVHOARE (BFE%3EzT) 0
[iEdz iz, HCMV BREEFFICET 3 [gM #Hik
(@9,a)8 &V ACIF 2 & 2 HCMV B EMT9IH
gHE T AR (9 ,b) bRMHBATEETH - 7.
##5, HCMV JUKLA T, 4> 7R 9 4 1 2k
BEE (1 8) KBdasNLN, Fofmom®Ey 4
WAL TR TRTEETH -7 (RT).

2) HCMV S #tDa A L IR F1%

Bo T BFEmMRE T, 126, 910 mg/dl; 1gM,
16mg/dl; GOT, 40 U; GPT, 8 U # 2 L 4% 18D
HERBR L DO HCMV S8t EMch -7, L
L, %8 ¥ HOWME TIZ, HCMV o CF Hif&fi 1 :
39, ELISA-IgG #if&fli 1 : 1,600, IgM Fi4fi 1 : 100
¥%iY, GOT,38U; GPT, 13U %28L, REXLHD
HCMV »srfts hrz, 3602, 1EEBORTH Y1 0
AnSEES NIz, HEFIS9E T H (3% BWET,
FERFOE RN, PR E D o L Tk n,
HOTH HRFEB L UEFES y BEO R, 513
HCMV 358 tuie oo 72, 0 85, RO 78 15
R 5 O HCMV 57803, #EEL D 72 o Tk
bt BAISTHETH, 2EEOFRIE, TEN
BHELCDOER3 A THEE -7, DL &
DR, FEEERES L URHERE S 0 HCMV 4
Hulettchore.

& =

. ELISA EBRHOEBHRTIZ>LT
v{»xm%ﬁwu%m,L%,W#wxﬁ%&%
BARFNCERIM L 72 7 BEMBOMMARNEI £ -
B3, L, BENTEHRSRBLES L 2
HCMV &, BEMCORMMBE L &0 BB s @8 T
B DWE ST BYSREE % | MR T & 2 =
EMZG B, HOMV HUHAD A 7 Y —= > 7 iz fn
SILTV 3 CF ki, BEMEOBORERE T2 OEK
BEEALYIgC 792 1BT 2 & WhhTwa, Ly
U, herpes simplex virus'®# & ©f HCMV'® Tl IgM
SN CRISWA 5 3 = DWMEAH 0, H3I0FL
7 HCMV BUAZAE 0 43l [ 3 47 45 1 2 23 00 i ¢
By E=2103 1gG S & 2 53, IgM 43iie & CF 5k
BHSNT, LicptisT ¢, CFHUEOTEIEIX, BYOEF
Ed&é@,mm%%@ﬁhh@%nmﬁﬁkat
DROEVCBEI B 2 B 5T 5 HIOICIE, &
fﬁﬁﬁ@<&béé&%ﬁm.%_c,mu®@%
%Mﬂ%ﬁ%é%@mu,@M%W@ﬁ%ﬁkwé
W5, B, HCMV-1gM SUik o I 1213, BERE
ﬁ&ﬁb&u;%ﬁ@m%,%%uﬁfm%zfyA
TlgG %, ZANHT Y )T IgM R ENE

MBI & 72 @IS L 22003 % v T CR B4 Hl 5
TEND BT, TS OFEICE, [EORTMEYE
T HRREE CORBORELBICIITEE THA,
ERBEOL 25, BEY, BREOETRLTINT
L EOLHUAREE & RIA b RIERN, B, Latn L
DETREOHREEAET 21 ARERS W, 20 A,
ELISA i3, BERiFE 2 FIH L o SRR T, BR
T, B BTREEHI A RIA WIERL, & 51088
TEDIHIE CREDMFME N TRETH 2 L\ 3 Fll i %
LOWMLOHEETH 2, Lol, BEOLZ 2, #
EFIEPHERLESE— S Twiwn, 22T, &F
T, EIRPO HCMV HFROHERS & # Rk i Esm i
HCMV OBEM(LOBEFE 2T 2 HWT, B2
HCMV & IgM $ifA Ol /73 & L T ELISA Rl
DB OERIMRE 2 S HFEL 7,

RN, EREERORIROMESH 5, ELISA Bo
BEEERE LT, RN FY S —2, 7o
DRAT 78 —¥, #5527 by ¥—¥, Jra—2
AFCT -V EBMAVSNTWS, IRoHiRS
TVuBLDODH, RVt FF—EiE, Trh Y KR
778 — IR E T, 492 mm I BT BRI H
WISEITL, 1RO v 7 AESE % ELISA
OIS B & CEBENGRE~NLA £ 85— Bz
LAWELMENH 2, Linl, RIGICHEYEQE L

L, BRE7 VT Y v Ak P OMEHICE <, &

REFEMERH2 L8N Tw3, ZhCRL, 7Lk
A7 78 —¥id, EEMEICHETL, BE, HE,
RISE E LITRET, TYEF Y72 bEHL
TEXDBESL 2020, 2o DEMEH, SRR TIE, &
MTIEH2ARIEETOREME SR L /28I X
Dy, TAHIVERAT 75 —¥ERBNT,

DV, RIGEEDOH, RIGERE & KRB DL
TIRTER Q|G H B 220729, BE DML D R MRETE
RTE, FRT--RAMK WORME) 2858, —k
(BRI SHMLRLEE L RIS ERL
720 g1, WROSBEELT B DI, BEO
IIEEEHNE 45 Sy MITERE B2 00 88 8 5 - 72,

PURORESIZEL T YA L ATEER G2 &,
HCMV BRAMEOMIZEN CHEE SN2 Fe L &7
7= BN T 2 BRARIENE L, R B¢ 2,
DAY Tk, ELISA AR HCMV B
HEL il & b &% S8 LR & UL, & & ot i
HEDERZBICESH ) TEL LEENKEL LS
R D 012, TR OB S & FREICREEL /-,
Schmitz 523, W8k HCMV HiE & fERL L 7- %8
& % Fv> T ELISA-1gM itk fifi # MIE & L2 & 2
2, BHREZEA L B8 S rismEs X 26
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BraViEEEE:, Kok, FHERCEECZE
HeLTY aw=+EF(RF), ¥iklgM ik, #HE
D|AE BT, Pikk [gM FlFRENBIAIREZ £ 5 Z L1
by, LEEOBACKL TEEER (BER) 1<
FOEF PV AEANB EFHFTELLDRTY
3, a5, HEBEREOEAEAEK IgM JiiEs»H R
BENCRE T 2O RB < 7o, g TEME 2 AL
B2 LEMNHY, ELFROFED QM BESETE
3 LSRRGS ELR T RBLEDONTVWS, KiF
RTIR, ThoDEEERL T, BERIZ0.02%7 Y
b PV 7 A8 L 0. 1%FME %M, BRMmER
150 i EOFRFBETHEAL THEBERICEH
ZEMTET.

D&z, BHIgGNT A IgM i vbhT
w3 RF Iz & 2BEBIERGIR, MERCEBORKRT
NEMESATHY, ELISA D&% S TEETFER
RIAZBWITHRSINTWE, IRADRELLT,
SHRIME?H 5 i3 HCMV-IgM HiEBHERE D
RFVREEDY) 27 v FRFREETTF=v 2773
FdsH B, Krishna 5213, 2012 707 =4 ¥ A
HEWEFINF—VTATE N TEGLEL AV
7 a7V > (polymerized gammaglobulin, PGG) T
TNL RF 2BELTWw3. L L, £MEORIRE
%175 O T, ELISA OfEMROBEIERLTLE D
728, Schmitz & & HCMV-IgM FiiEBERED 2 %
AT RF BIUEEZ 1T\, BREFRERZT>TY
2, &EE, ERER SO RF 2 RAHA BT = v
7L, 2ROBRERHERLT ORBRTH 2.

HE I DV T, H B, BHERR R E - B E
OHEERICROEDDAEEZRET LTS, 1) ¥
4 Vv AFURBEEROEE & N ERREER D RLE
TE- 7= 1.5~2.0 ML iEHEBEL 7 5.
i) TANAFERENBIRAERROBNAEDENH B
BEUERBSEE T3, i) YA VAR E
HEITE DRNEE DT E L ERREE R KD, (P
1) + (3 XEH#REZE)> OEL2TEBEOREREEL T
3, ZORDATIE, WNEFARREEEST S, UED
36, FEiE, i) WELRLAKEEL, TOEHL
LTHRD T ELIBRTWD, Ny 77T 7> FERSD
2 RIA DBSICE, B2 - 2B%RLH 35, ELISA T
FAES 0 BEEANHE T A0TI) BEBRWT
rw, B THET 2 DR EAR(T) T, TtE(A)
it-log, T & LCEHE NS, A OFENEER, AKX
ELRDDERIFZOISETIEYEATS (A0.3
HED & SRESRB/NE ), F7, i) OFEAE
RERSFELRES T VOFRFRIRE L VS
MEABANTWLS, 2T, KT ) i,

ELISA f&i%, 7 4 VA HURK & SRR RO Wt
Eo, tOBEEEEREL . B2 0 ELISAIgM
ERECR L& 51T, BERERIC X 2Bk SEe
£bank IgM fEfisHEL OV FNOmMETY, B
MR A TOREZE (ELISA B) 13— E0HEN -
£F -7 Thabb, FE(K)0.187, HEERE(SD)
0.038 2187, iEX v, KIAFCRIBERR LIS
ELISA {8 0.3 M (38 &%, X+3SD) & L, ELISA-
IgG D HELE# L Zh UL,

Wiz, BEEORTL, EREEARBELE Y
ZMEPO [gCBIE (K4) 28 I8 o7, SED
HIC & 2 5 Tid, ELISA-1gG, ELISA-IgM HifkniE
HiE& L, 7S, 19S HEICE—2 %RL, IhoiEE
B iE [gG, gM BEBOE — 271 —8 Lz, CFE
i, IgG SEICER E— 7 H & 5 NFH3, Schmitz
SODEERRE, 1gM S L EESHEL Tt
Wiz, FU HCMV BUERE & D R I8 i
DFaTF Ay ANBIC L 2R AT, TOEE,
ELISA-1gG §ifAffi ik &t {L L, ELISA-IgM fi{k{d
X, M2~ 4 (ERRIEL T ooy, MR L IFEE
FL-HiR@E R, ZhiE, o774 YA
IgG L &bz IgM % & 20%ARINT 5 2 LIz & 3%
LEbLNS, Lizhto T, HWRMEDR I IgM 2 HEL
DREVEBEE, 7u7rz4r AREIE-TIgM
LRNE N THEEEECEBZALDH S, 01D
Krishna 5213, RFIZ X 2 ERRRICE2BRNAT 51
DimEr 7oz 4 ALET2 L0113, PGCT
BIR L 72 AR E VB EDRTWE, KT, ERE
REMED RFEESHRENLOT, RFREDL
HOTEF x4 ARTMELZ & 2TabTIClEL
TELNIEEERLTH D,

ELISA O RBEORMBE L LT, CFik& ELISAIEG
% & DR TIE, ELISA-IgG HikRMEREE T T
CRHik LM TH » 7228, CF JUABMERED 5.3%
iz ELISA-IgG HiismB tE» i s 72, CFHAiL
ELISA-IgG Fifiili & o i8R 2 589 2 |ME S
s MO R LEE L b P, SEDRET
13, TEROEMEIZERY & ks - 72, ELISA-IgG il
& {li A3 CF Fifkfli & FEBE L 2e v & koL Tk
1, ELISA #HiFith & CF#&HFk Tz, RO
EHABIVBRRBROWEMS R L b0, E101,
HCMV %REOIAFEROERICL 2D THAH I LDON
T3, Z0ftiz CF At IgM SEI bFET 5%
1213, ELISA-IgG P & AHBA L 7% < 72 2 FTREM Y
H£U %, {7, ELISA-IgM ikl & & v s
(IIF) 1= & 2 IgM Hfkfli & o, BOiElsES
NTWaW™ [MTI2ssn5 k52, HCMV HHE
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g% 0 ELISA-IgM HUR 1 & 1IF 12 & % IgM 441
i, FIFTFTLTHEB L. LeL, IIFIgM Hitki,
1R 10 B TREIC 2 o 72 DIz L, ELISA-
TgM Fif I IEAR 25 38 & TR T &, FUAME I ELISA-
EM#ENFH BB BoNL, SEHORE T,
ELISA-JgG k13 CF# & D, % 72 ELISA-IgM i
[F-IgM ¥ & D BOBERE S ht,

2517, ELISA #BRES LRV THWL LSS, K&
DREOBERFRIC L 2MENEBTERIE, »ED
OEMIETRILSTEREL & B, # 2T, ELISA-IgM 0
QEBEATIC LA FUAEME 1 100 — SHRME T
O ELISA EOMO MM 2 FS:, 2 DFERE 5124
shd &I, MEMZ, BERER:Y=0.6013X—
0.7627, fHEAMEREL 1 r=0.945 (p<0.01) LW 5 FWFE
Magsiiz Lizsd-T, 1 1100 — S&EBRIE Tl
s ELISA{ETB B & %2 OHiEftin#E ¢z 2
rEZSNT., TR TSEOBEKMRE T 3
ELISA {EQ¥EIX, $_T1 100 —SFERIMB Iz
B EEAVE,

1. BENGAES & EFAIRRICOWT
LE D ELISA O &R ICE T %, Fikbo
HCMV O FEML OB & 22 5 0012 ELISA-IgM
HERESZ OIEEIC i 2 hE» ERETL 72,

RO 95% LA B2 HCMV Hifk 2B EL Tw 3K
T3, HCMV #IBHEH T, HCMV 2 & 2 i8R
mifekbzMEIC sk m o7, UL, SBED
PETIE, HCMV £RERR I BROREEEDE
HIBRR <, 0.2~2.2%) OFEHEEIIBZ 5T
BLENTVLE, ChODBENSEZD L, HREOD
MBRIZ & D BEIRRY, SERMEBROET2HE LD
L%, BREFERE HCMV OEESE{CICRR
PERUEBLOFENLZ L LEEDLR LY, s
HCMV SRBH R D KER M SEAER I 858 L, iE
BHEDH D12 12 4%RBE L Wb TuV 320, Pagg 529
& ERERORMTHRABE L, NIEFE, AEEET,
TPERRE, SENE, #IMEE L OMkiEE  EEED
Thd, Soiz, 4RI IERD B % &E
WM L 72 Hanshaw & DRE9 T, S8 TO®
EOMBERE, BiEEE, WHEELMENL SR
KRB TS, WelE, 20X 7% silent congenital
cytomegalovirus infection 35 KM o) rh T MR
FORERFEIZA 2 £ R/ L, HCMV 05K
RIChbrEEH SN 2107 57,

BEARIF O A0 RSB 13, FRIGARRIL 0D fih 1o k212
LB L UBEERADE 2 51, Lo T b EERRC &
SHEAR & B0, 12, IEIRKI D FESEE L 0
DHCMV 538K 13 & <, 12~27.8%125 £ A T

B3z DRIFEIC D &, Reynolds 5%k, HCMV
RIS 2 SN ROFAERBRD Y 4 1L R 538
T4 %IT En o, FIRKL UESICY 1
NADGTRES NITB» SDRTH, 3 S5IEW 57%
W7 A NARERZD TS, 7, Numazaki 5913,
FRITAE T OONDEERITTANARDE S
N, 1FFETITIZ81%8 HCMV #ifk % & D & D,
HAERDHK 60% IS EERP A 31T 5 LHEL T2,
&S BRFCHAEN HCMV BB T 31018,
HIRFOYIRSIC L 5 LD X0 id, BRIGHERRL
T3 HCMV OESEEDHEE{LNFERENS,
LoL, EEFO HCMV FiEHAL & 1gM Sk ic i
T2HEGIZ LA LR, Schmitz 500 E#WEHARE
RV ERE T, SRS HCMV-IgM St
BrsEnRo1.9% (1/54) wE#m© HCMV-
IgM fifkat & e, 2L, HCMV-IgM #
hCBEEOBE» S EN IR TR, 20% (5/17) &
HCMV-IgM #ifErs i & e, 2 0pi#gik, HCMV-
IgM HLEORIE 2 HCMV O HiES Lo EE % b
JHILETBTE. £, BREMEBEIBY 5
Cappel & D#E2 T, HCMV HAB M 12 @ 4 4
2, BiE%R, HCMV-1gG M MinZEt Lz vwoic b i
5 ¥, ELISA W & 5 HCMV-IgM ik @ H % &
HCMV ERERDHTW 3B, ¥%bb, ELISAIC L 3
HCMV-IgM ki, IO A% o FEEREIC B
VLT HRHE &N, L b BilEHRE I b 2 BBEES
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S UREIMERE T D IgM FidB z coEa L ¥
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ELISA-IgM itk O E W BHRIZ, LB~ HEl
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ZLREBTRETH D, {3k, HOMV OFEELS
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EHFITizgEIZ s CIDIEES Nz, LHL HCMY
EARIERR & 0 7 I, £ TN oM T8
BEUHCMV RiEMTH > 7208, EEBREEHRT
L, %8 B Tv A AREELISA T HCMV-
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ZH, BEOPHREE DT OEAZFICMEL
Z AL, 204, BOTRELREAITHLL
Bbins,

&

B AT B AL T H % ELISA MgEIL L2
HCMV & IgM FifEMH o B 2@ 505 2 R
L, 20HELZAVTOHER LD, BIRF O HCMV
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Abstract

In order to examine the problems of human cytomegalovirus (HCMV) infection in pregnant
women, the applicability of enzyme-linked immunosorbent assay(ELISA) using the microplate
method was investigated. The assay system consisted of tested sera, HCMV nuclear antigen
newly prepared from HCMV-infected cells, and anti-human immunoglobulin G(IgG) or M(IgM)
goat serum labelled with alkaline phosphatase and phosphatase substrate.

At first, the optimal assay conditions such as calculations of ELISA values or titers in one
point (single) assay system using 1:100 diluted sera, reaction temperature and time, concentra-
tions of HCMV antigen and enzyme-labelled anti-IgG or -IgM sera were determined. Secondly,
the immunological specificity of HCMV-IgG or -IgM antibody in the present ELISA assay was
confirmed by the serum samples treated with protein A or fractionated by sucrose gradient
ultracentrifugation. Non-specific reactions by rheumatoid factor (RF) were excluded by prior
examination of sera by the RF hemagglutination test.

After these fundamental examinations, serial sera of 226 pregnant women and 38 control sera
of non-pregnant womem (total 725 samples) were tested by our single assay system in compar-
ison with complement fixation (CF) test or immunofluorescence (IF) test of the same sera.
Among these sera, 5.3% of 75 CF-negative specimens showed to be positive in ELISA-IgG anti-
body. In contrast, no sera shown to be negative in ELISA-IgG antibody did give any positive
titer in CF test, indicating higher sensitivity of ELISA than that by CF test. In addition, 45.1%
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of 226 pregnant women'’s sera, as compared with 29.0% of non-pregnant women's sera, clearly
showed positive titers in ELISA-IgM antibody. These unexpectedly high incidences of ELISA-
HCMV-IgM antibody in pregnant women seemed to explain an increased frequency of HCMV
reactivation in pregnancy from dormant HCMV infection usually observed in adult human.

In the course of these experiments, an interesting case with HCMV mononucleosis in early
pregnancy was observed. IgM antibody to HCMV reached the highest value in the 6th week of
pregnancy. The antibody was positive in follow-up sera until the 25th week of pregnancy by
ELISA, whereas it could be no longer detected in the 10th week by indirect IF test. No macro-
scopic abnormalities were observed in the baby delivered by this patient. However, further
follow-up observations on possible later occurrence of disorders in central nervous system may be
required at least until children’s age.

From the above results, the ELISA techniques employed here should be undoubtedly em-
phasized as one of routine diagnostic procedures in mass examinations of HCMV inferction

in pregnant women.




