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Serum Antibodies against Herpes Simplex Virus Type—1 and Type—2 Early Antigens

in Patients with Uterine Cervical Cancer and Healthy Women: Comparison of direct and

indirect ELISA titers

Yukiko MAEDA (Department of Virology, Institute of Tropical Medicine, Nagasaki

University)

Abstract: Sera from uterine cervical cancer patients (CaCx patients), healthy control
and other cancer patients were examined for their IgG and IgM antibody titers against

Herpes simplex virus type—1 (HSV—1) and type—2 (HSV—2) early antigens (EA) by

using antibody capture direct enzyme—linked immunosorbent assay (direct—ELISA).

IgM and IgG antibody titer distribution against HSV—2 EA were compared among
CaCx patients, healthy control and other cancer patients. Significant difference in their
IgM antibody titer distribution against HSV—2 EA at 2% significance level was observ-
ed between CaCx patients and healthy control and also between CaCx patients and
other cancer patients. Percentage of the specimens with IgM titers exceeding the upper
limit of healthy controls (13ELISA titer) was 6% for CaCx patients but 0% for other
cancer patients. In contrast, difference was not observed in IgM titers against HSV—1
EA and in IgG titers against HSV—1 EA and —2 EA between CaCx patients and
healthy control. However, percentage of the specimens with HSV—1 EA IgM titers ex-

ceeding the upper limit of healthy controls (11 ELISA titer) was 6% for CaCx patients,

1.9% for other cancer patients.

IgM and IgG antibody titers against HSV—2 EA measured by direct and in—
direct ELISA methods were compared among CaCx patients, healthy control and other
cancer patients. Correlation between direct and indirect ELISA titers was not observed
in those three groups. There were 29 (14.8%) CaCx patients with titer exceeding the
upper limit of healthy control measured by either direct—or indirect—IgM ELISA. Five
CaCx patients showed titers exceeding the upper limit of healthy control by both direct

and indirect ELISA, and 4 of them were found in stage 0 of cervical cancer. However, even
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ENEEZXETh 7. HSV—1 i+ 3 IgG Hitk
MBI L TRAADEAEDLE AT HEIEL,-
7z,

E# ELISA H&HORMESEE LR :
Table 3 13 % Fh D 7' v — FOHik (i 0 #0F5
@ (GMT) & LR, RUSERED S L CRFEAOH
Rl LR %HB2 2EERTHEOH L% ET LT
5. E A0 HSV-1 FFRC T 5 IgM 41
o ERIZ1IITH - 7228, FEERELICIREL
Ll E &R+ b 023124 (6 %), Z0fliofEEE T,
14 (1.9%) BELK. IgG Hitkiliciz FEEE
BED24 (1%) Mo 7 V— 70 LRELE 2R
U7z, Bz, HSV—2 WHAFIRICBI L T b7
AD IgM Hitkflio LIRZ1I3CTESEREAEICIIE
MELEETRT 0124 (6%) FELRY, £0
oBEEC IR bR Ao, EEEEOH

T, HSV—2 WiisRIcxt+ 3 IgG Hitkifi oME %
ADEREHBZ 2B IR bhiehofe.
BEAODELERBRLULZRIFATCOEERVME
ELISA $Hifk{fi>48R8 : HSV—2 ofHHH Rz i
1% IgM Puk{fidEEL OHE ELISA gitic
FEEREE LRBREAOBMICEEEERDDT,
FEEEEED I L EL L —HEEAD LRI L
FantE (2944/1964) oW THIBI 2 AN, Fig.
1iZ/RL7z. B ELISA I3 LEERLAD
s ELISA #:T3360LL LE2RTHIA50, B
ELISA #T13 E#&xd 2304 ELISA kT
360LLF 2364 7 4, MucRHIEE ELISA Tk
36004 | 27T 25E# ELISA i3 T 25+
BIBTHIR S b hie. TN R 5 L 0 finiEd
&, 6FIh4fIEHER S ELISA #itkifizk
CEEADO ERUEZRL Tz,

Table 3. Geometrical mean titer (GMT) and upper limit of direct ELISA titers
Immuno Assay Specimens ELISA Over healthy limit
. . Total Upper
globulin antigen Category _ number GMT limit Number %
healthy 165 5.10 11
1-EA CaCx pt. 200 9.71 413 12 6
other ca.pt. 54 5.15 13 1 1.9
IgM
healthy 165 5.10 13
2-EA CaCx pt. 200 9.50 255 12 6
other ca.prt. 54 5.15 13 0
healchy 165 15.64 120
1-EA CaCx pt. 200 14.80 160 2 1
other ca.pt. 54 15.15 120 0
1gG
healthy 165 12.82 160
2-EA CaCx pt. 200 15.92 160 0
other ca.pt. 54 12.13 60 0




et al.,1976) AWz, {BL, coating buffer &
L T0. 05M jRMHe E Ik FERR Rk 2, HUR R UKD &
L LTiz PBS—T(0.05% Tween 20 &0.02
% NaN, &t PBS)ZHV, Fik0.5mg/ml
# o—phenylenediamine *0.02%® H,0, &
0.056 M 7= Y  BEERK TIT>7. ELISA
PUARM L, PEERARLBEEENFEORE LRIK
DR G % B U E L7z (Igarashi et al., 1981;
Morita et al., 1982).
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{fif DM : HSV—2 @HiFEIcw LT 2 &8
» ELISA #oliE&nsz 1gG %721k IgM #ilk
KRT, FESEBES, BEA ZooBESIC
D2WTEADHKMMEOHEBIGRET 2bL®
Table 1 2R L7z, IgG #itkicivT, FEERE
#Ti30.295, #E A TIXO0.110, ZOMOBESE T
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120. 172 EWBEEZR L, MHBEIRRD bhleh o7z,
Rtz IgM FUkTH, FEGREESE TI0.267,
A Tik—0.031, DM@ EE TIZ—0.062L
EWEERL, B ELISA $Hiikifi & i ELISA
PUAMiRT i HEBSIX 20 e ds - 7o,

BE# ELISA HE&EMTOREERTE : KV T
HSV—1 Kot HSV—-2 ##isiRicxt+ 2 IgM &
W IgG E# ELISA HikfioBEEEREL LS
N— FEOBBREDEICONTIT Table 2 ic %
Ltz FEREBESELET AOMIICE HSV-2
TRTUR I 5 IgM FUAMHICERE2% THEE
EhHiw, FTERBEE L ZOMOBEEDMIC
bR HSV—2 #HRIC 32 IgM HUik(
ZRERE2% THEERA LD, THIIRLTEZ
DR L EEAORIZIZ2L ERRD b
Motz ¥iz, HSV-2 #REREICH+ % IgG #l
K CHBREIRD bR, HSV-1
w3 BN ik IgM Putkiifiic FEERE A L
HA, TEEREELZOMOBEZEBICEBREKL0
%THEZRRD OGNS HSV-2 LHE+5 &

Table 1. Correlation Coefficient(r) between direct and inditect ELISA
titers against HSV-2 early antigens
X-axis Y-axis r-value
Immuno ELISA Immuno ELISA healthy other
globulin method globulin method CaCx pt.  control ca. pt.
IgM direct IgM indirect . 267 —.031 —.062
IgG direct 1gG indirect . 295 .110 .172
Table 2. Statistical significance level of direct ELISA titers between CaCx patients,
other cancer patients and healthy controls
Assay Immuno CaCx patients and other ca. pt.
: s _ £
antigen globulin :sf‘lttr}g other ca.pt. }01:‘?20{
1-EA 1gM 5—10% 5-10% 70—80%
1gG 70% >90% 80—90%
2-EA IgM 1—-2% 1-2% 80—90%
IgG 10—20% 20—30% 80—90%
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among those with high level of IgM ELISA titers, correlation between direct and in-

direct ELISA titers was not observed. These results suggested that antibodies

measured by direct and indirect ELISA were raised against different kinds of early an-

tigens. For the practical use, indirect ELISA method was superior to direct method

because of the level of the antibody titers, frequency of detecting positives among in

CaCx patients and more easy preparation of the antigens.

Key Words: Herpes simplex virus, ELISA, uterine cervical cancer
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B~ _2 YA L2 28 (HSV-2) & FHS
FE L OBIESE H & 72 L 021960 R B 72
Xhi-MmEEF¥TE (Naib ef al., 1966; Rawls
et al., 1969; Nahmias ef al., 1970; Adam ef al.,
1972) CzFE+T 50, BETLFEREL
HSV— 2 L oBEIC >\ TR BHE R FSRE BT
wigyy, HSV BEEFiMlasbo & >0 Lidsk
B0FNL EOBLERIC I LT &L, El
il e L CoRE MR T 201, VA2
FiBvTwienet+5s, “by bz R0 F
Kz X KO BILBEORH (Galloway and
McDougall, 1983) 23FEXh, HEHSV @EEF
BZDXHIRBEFTRRONEEZLATVS
EESIFLIBALRZYA LR (HSV-1) BROX
HSV—2 &4« HEp—2 iy &% L 9ot
B (EA)&#~~n 4 ¥ v & —+ (HRPO) CE# Lz
H# ELISA 3 (Maeda et al, 1986), ROV T
2E T wy MEBITICE W BN TESRES
BRI RIGT 2R Y X7F FEELOHERE %
HEL, chx#iELT5EE ELISA Eicky
FEREEEE, BEA, RUZOMOBEED
IgM &IgG $utkflioMzE (Maeda, 1986) %1772
v, 2EMMFRIC T 5 [gM FUkMlic T FE
EREELBEA, ROTEREEELZOMORE
BHELOBIC, SRELYTEEEELADRL. Ln
L, ZOMGEOREEIT-> T b, RiCEEHR
TH LN EROMNUES T+ ThH 272D T,
4miHE#E#E ELISA goffiit#ais s, HSV-2
PR+ 5 IgM FUkffiic>n T, EE
ELISA &R UR# ELISA &KL, HT0%
BEMzi.

il
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HEEH=E
4R : HSV—1 (HF#k), HSV—2 (Savage kk)
RV, Bz 77— 27 CRELL.
#Ra : Vero Ml %7 A V2 ORFE L BT RIEC,
HEp—2 #iia 28 RIFRIc iz, WAl &
$37°CTL0%MIRY v miE (FCS)%# &% Eagle
BCEELE.
WRInE - FESREEIZEE ELISA 13200
%, [ ELISA ECi¥iic 4 BEMZ 722044,
fH AixEE ELISA 371316545, [H# ELISA
BRI 2 BEMR 721674, Z Do EEZ X
MHEEE bICsaBh bOMmEEHW . M, FTEH
BT B EBRBKETHSE (FIGO) i
Wif- e,
NHMEOER - B3 ELISA Tk, HEp—2
iz HSV—1 %723 HSV—-2 ZR4ELEE
(moi) 5 TP X+, 37C, 1BHEBRER
Ara—C(20ug/ml) # & fEFH (2 %FCS %248
Eagle ¥) #fnz, BYk6 —7RHOM &%
W, OS5 FEE RS, 000X g, 1055
wEOL, 50%MME clitik+ 57E% PBS T
&% HRPO < L7- (Wilson & Nakane,
1978). f#E ELISA <k, HEp—2 #ifaic
HSV—2 % moi 20 TREEXH, 37C, 1%
&% Ara—C(20ug/ml) % & eRIEOMERK LN Z,
Rt 120 O Ml 28 0, + O K5l & B35 B
#1£100,000x g, 1BFREIELO L2 LEERHFRL,
20%FFIBRE TABHED O RV, 30%KIF
B CULBR+ 5 i 2 W & L7z,
ELISA & : A# ELISA #i%, van Loon %
(1981,1983) myifAksEEE ELISA Hkic# LT
T-7-. # ELISA ®EixtaEBEE (Voller
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Fig. 1. Comparison of direct and indirect 1lgM—ELISA titers against HSV—2
EA in CaCx patients with exceeding the upper limit of healthy control.
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HERICE, FEEERESE, BFARVEOMOME
BERNC LHEBIERD bhidro7-. X, Fig.
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E# ELISA % (Table 2 % Table 3),
FESEEED HSV-2 WEHEIcHT5 IgM
HRRIGIE, BEARVCEOMOBEEDFL L H
BT DLERE2%THEEDEER L. LaL,
E#ER L UOMEEOFRALE HSV-2 i+ 3
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%) RboHloiTH L, ML CiREE A0 LR
#3360°T, LIRME&-Z 70 TH G #3224 (10.8
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HSV—-2 &, FEBETMREOBEICMs2EEL
TWAATREM R &5, ELISA HUkfio®En
REFHC SV T, BEORET LEOEM&HWT
LY HSV dikodfzfimili+sR ad
LETHBEEZOND. ¥, RATESSEHBIC
Nerue—<=v4 1z (HPV) 168, 18%» DNA
DEAEchRbEATHS (4, fb. 1985). B
R FEEEABIC SO T A LR PREYE LT
Eah, R FEEEORECEEESLTHDD
B, REBELRBSRRY, HPV Bic kv 758
Gz BHEE AR I IERMOhTRY, %
o BEESTEER N0 XEBHIC X BT 5
ERAPLE LTS (zur Hauzen, 1982).
HSV—2 W% X & FRtic cofactor &0, E
HEROBHLEZF SR T E L bR 5.
HSV iz X 2RO %z 581k, HSV &
RN TAR SN2 EEE S DNA <
RNA AR L TRIETHE, V112 DNA
23fiMe DNA ICHEBERIETHE RUOZOfOV
ANZEDOHEERR Y, 4 RRTEEETIE
BUELEZLNRD.

& E ]

E# ELISA B#&MwvwT, HSV-1,HSV—-2%)
PPUFIC o5 1gG Rt IgM Hikffi2REL,
FTHEERES, BEARCEOMOBEERICED
HB0nEMERE Lz, HSV— 2 IR IC 54
% IgM bithfficit, FEEEEELREA TE

5

WEERE Lz OMOBEE L OBICERE2% TH
BEAADRL. BEAO gM HkMERTH 513
Ll EDEZR L RIS TFEERESE TI124 (6 %)
HELID, ZOMOBEBCIFELRNL>T2
—77, HSV—1 iR s+2% IgM Bk,
Ry HSV—1, HSV-2 @R+ 2% 1gG
Pikflic i3 EEZRIR DB/ BL, BEA
o HSV—1 #ifEic+ 5 [gM Fikfii R <
HBILEERLEANTFEERBESE TL24 (6
%), FOMOBEETLH (1.9%) FELE.
E# ELISA @klfd# ELISA #cir
HSV—2 #WitiRicxt+4 % IgM KU IgG HUik(f
DR ZHF L. IgM, IgG Hk(li & bicEE
B R ORI o S h DO MBI FEERESE,
mEA, FOMOBEENThIZLRD bk -
. FESEmEED, gM PiklicRCEEE.
MR TR TREAD LR &R L
F2329%; (14.8%) frEL7. i ERU E &R
OS5 ATFELZD 44T 0 osEEE T, —F
DI LR 2R E U L, Hkos
WEIHZ BT b B X B PR & RS X %
HAMOMIZHERRD bhah-Tc. ThbnH
& E#E L MEE TR E R HRICHT S5k %
BELTWEEZ HR D, M bomkil, &
EREETOBMRHEEE, RUOFFERROAS
DETEZ D EERMICATHEE ELISA E1E
hTn3B Lz 5,
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Babdichizy, RRTBYLZHEL CEMEB Y £ LS ATR =HRC
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