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Enzymeimmunoassay (EIA) % H\ 7z human chorionic
‘gonadotropin (hCG) HIFEEDHEFE &
| B PRI A 12 B8 3 2 B

FHERFEFBERANERE
MR B BR B BRRRWE

Studies on Enzymeimmunoassay for Human Chorionic
Gonadotropin and its Clinical Application
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B|E hCG i+ % Enzymeimmunoassay (EIA) B L, MEMEBEOEECLHLE,

1. #LhCGg, HRP-#1 hCG Fifkic X 5% v ¥4 v F & (method DT, FEHH0.5~ 100ng/ml, hCG
RIA (CIS hCG PR Kit) & o#HBIE, MHEHREK r=0.99, E/RER y=1.02X+2.3TH D7,

LE R intraassay 1.8%, interassay 5.8%, EINEIIRI5.6%, IMiE85.5% THD7 2, 0.5%
X5 FVERTMEY 2BeFRTH L0l hUR LA L,

9. ¥ hCGg, Biotin-#i hCG #iff, Avidin-HRP X 5% v F4 »v ¥ (methodID T3, JR 7 i R
0.1~20ng/ml, hCG-RIA L o AEEA R, MBIEE r=0.98, E/RERR y=0.96X—0.38, EEhREUT intraas-
say 5.2%, interassay 9.5% CT®HD7c.,

3. B4, LH surge, FEHIRADMIE, R309%:ifA% method I % M\ CTRIE, E#{EZ 2ng/ml
LIFtchot.

4, HAR BT LH VA %R L0, MEEEBIEK follow-up BEIME 3208k, Riet;-ga o) e i
B9 A % method I CTHIZE L7z,

follow-up BEIME XL 2ng/ml U TFOETH okr, HEPEFMEILRETH, 514 {K56% 3
ong/ml LIFDMETH D, 4084644% T hCG 2 S h, H&E15.8ng/ml THOT,

5. method 112X 514+ hCGRIETHARE X V¥ 2 2 RS HEOLWNTRETDH DIERINH
D, KX HMERRBOEEI, BROBE, EMOYE, (LARETHE DOFFEIO ¥ HAR
Bl ovERTHONR,

Synopsis Two enzyme immunoassays for hCG were developed and compared with HAR and RIA by using
many urine and serum samples. The EIA was characterized by management of trophoblastic disease.

1. An EIA by hCG-g antibody immobilized on a microplate and hCG antibody conjugated with HRP
enzyme quantified hCG from 0.5 to 100ng/ml, while the other by biotinyl hCG antibody and avidine-HRP
conjugate quentified hCG from 0.1 to 20ng/ml. Both of them had a good correlation with RIA ; y=1.02x+
2.3, r=0.99 and Y=0.96x—0.38. The C.V.S. were 1.8 and 5.2% (intraassay), or 5.8 and 9.5% (interassay),
respectively.

9. The EIA was carried out to test hCG patients whose urinary hCG by HAR was under the LH level.
The values in 371 samples were under 2ng/ml, but those in 40 samples were higher than 2ng/ml (Max 15.8
ng/ml). Diagnosis by EIA distinguished recurrence from remission 2 month earlier than by HAR. The
EIA was useful in the management of the disease.

Key words: Enzymeimmunoassay * Sandwich method - hCG - Trophoblastic disease

b munoassay (RIA) &-cllE S h 5%, HARK
Human chorionic gonadotropin (hCG) D EIE AEMA L <~ T LH &R S, RIAIXER

3, EROZW, MERREOEEFICERLR 6, BEVRALER, WSHMERNITTSR OB T
FETHh, HOBEERE (HAR), Radioim- b, £OEHHENENFEORELD B,
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T I THAERC TR ERE T, SficREo

IINFRAL

MEEDVIg\~ Enzymeimmunoassay (EIA) ©BI% -

DRE ST 5919 EIA i385 88, JEEE ot
BBHY, 0 LHEAETCISFEIOFLUT O
BOREIRETH D029, MEOCTHIER
B S5 X b, hCGEIA D&t §i4
SNHL 5 H®, ¥ F 1y 5, Biotin,
Avidin U7 {E¥ A hCG BIE B bt S h
TWw5?, FIZ EIA DB EBEROBIEA SRS
TeDIEIL, BIEOBBLAEED 1 >ThHABY,

% ZT4E, F#EX Immunoplate, microplate
photometer % FIfH L, BIEO® H L x 2, hCG
EIA D% v VA » FEBZBS, BRIGELZT R0
UTF OB R B0 cHisd s,

MRAFRE & U HE

L IR 7 ~41B O IEHIER MiE 4084k, %3k
IR P D MIE6LHAE, JR5044E, LH surge © Mg
1Bk, R 74k, FEELHBAOMmE, K, %20
B, EEDHMLEIORE, R5084RX 0, R
F hCG 2 HAR ¥ C LH v N~ v %R i 4
B O B MIE 1861, I1BE, 413k follow up
B MIES208 D 20 B R 5 & Lk,

2. EIA oWt HE

(1) Pifk® microplate ~D K

33%, S0%BRESHE X b HilED ¢4 % T
L, 0.1IM KRBT bV v &~ RBEW CHERE0ug/
ml AR L, Nunc Immunoplate (96well) @ %
well 12150l T 25 L, 40°C 3 BefiiEiR & E 1K,
ACR—BBEL, ks TE Ik,

(i) Horse Raddish Peroxidase (HRP) #&3%
PiiE, Avidin OfESL ,

B = —FBMERBEIC L DD, HRP 0tk s
Avidin ~D A T Is o7,

(iii) Biotin N-hydroxysuccinimide ester
(BNHS) t#Hifkofss

BNHS % dimethyl formamide 122, = hic
0.01M & v BRIEE IR THMT L i Hifh & o 2 8
®, UV vBBEHKR CENY L,

(iv) hCG plE

H— LI hCGB Hilk, %= H ki #t hCG
PEEERA LYV F A » BTk,

765

method 1

microplate D HE % T’5], 0.05% Tween 20 %
INAEEE R IK TBE¥ 4, standard ik sample %
& well 1I2100x] fnz, 40°C—C 2 BRIRIG (B—FK
JEER, WE¥EE L, HRP-# hCG HikB¥% % 100
ulinz, 40CT IBFMIRIG €5 (BRIG). &
5186 ¥ £, Mc-llvein % ¥%100ml iz O-phenylene
diamine 100mg, 30%BERAL K $£100.1 I0 2 7 2
BHBEW2100p] Iiz, SR 1BBEGE, 1M
FEBEHRBRF L Vv & 50ul I RISHELR &%
450nm I ¥ 1 5 B J E % corona #t ® micro-
plate photometer "CHIE L 7=,

method II

BE—RIGH T, W51%E%, 10ug/ml ik L
7251 hCG-BNHS %100kl S0 %, 40CT 1 )
B, W’gf‘yﬁi’%, Avidin-HRP 10041 /1 2 518 <10
TRIGE, BHIE L, FERK 125l Nz, =
R T200 56, BRRIEEZELE, 450nm @il
LRHEZREL %,

3. EIA © hCG RIA & o#EBIM:, BIEHF, [
R, EBRE, TXE, EFEECOWCOBRE

(i) IE %4 & Il % % RIA A Diluent ©
100~1,000fF A L, hCG RIA (CIS PR Kit)
& DBIME & R @ 7%, standard hCG 1% Img
7520IU D b 0% FH L.

(i) EURERL hCG free o M1, R i- standard
hCG % 1, 10ng/ml DRI/ B X 5 1ohn 2 7ot
R CTRGET L i, ZERET intraassay, interassay
DWW TRD T,

(ili) ZZX =i, LH, FSH, hCGe, hCGg iz>
T 1~100ng/ml D& method I ico\sTh
L7,

(iv) EFIFEL M, LH surge, FESIBA,
WHEOME, R309%4% method I CHlI%E L+
DIEFWERRE Lz, ¥7, LH surge, FELE
AD#tk% LH RIA CHIE, LH RIA & hCG
EIA DfEA LB L 7e.

(v) HBHEBIEET, S5 follow up BE D
F—HODR, Mo hCG %, #h#h HAR, EIA
THIEEE L, MEMRBEEIC KT 5 EIA 0F
i A A D
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766 : EIA%: % H\~7chCGRIGE#: O BRF: & BRIKIG B HERESE 65
& £ ® 3 Standard curve and cross reactions
1. hCG RIA & DFEBEHE 2t450nm

method I ® hCG RIA (CIS PRKit) & D#HEH 0Ir
PEUT, FEIBEEE r=0.99, EURER y=1.02x+2.3 08}

oo hcG

f‘%“)‘ff_ (lz] 1 ). 0.7} o——o hcG # }meaniSD
method IT T AHBAMES r=0.98, EREMR y= » .»-—.st:aa
0.96X—0.38Thot (K2). ' orerne ESH
2, MIEHHE, ZEHRE, BURER 051
method I @ HIE&FL0.5~100ng/ml (K 3), 0.4}
B A BT intraassay 1.8%, interassay 5.8% T, osb
EIRCRITIR95.6%, M{E85.5% ThHotch, IiiF 02
0.1}
~LH
X1 Correlation between RIA and EIA : e '—",‘éﬁ.‘:
RIA ' . 0.z 05 1 2 5 10 20 50 100 ng/mt
ng/ml
sor . X 4 Standard curve
’ 20D
at450nm
11
so- .
y=102%+2.3 1.0F
r=099 0.9}
sof
0.8}
o7t
201
0.6}
e ) 0.5}
20 40 60 g0 EIA
ng/ml 0.4k
2 Correlation between RIA and EIA 0.3r
R 0.}
20.
0.1}

0.05 0.1 0.2 0.5 1§ 2 5 10 20 ng/ml

H05%ETFVBRT2HEART HZ LITL

D 94% I EH L,
0} -0s6x-038 method IT D BIEEIFE30.1~20ng/ml (K 4),
r=098 TERENT intraassay 5.2%, interassay 9.5%,

EINERITIR94%, IMiE83.2% TH o7,

3. method I » LH, FSH, hCGa, hCGB & D
%%, LH, FSH, hCGa 100ng/ml LAF Tk
. _ hCG 1z ¥ & L 2ng/ml Ll F, hCGg % 100ng A
5 0 ® BEA KOG 20ng IcHEY L, ARIERE hCG & hOGE %
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B 5 Application of EIA to the hCG free specimens
specimens in urine ‘specimens in serum
% %
100 M M 100}
501 50}
[l m
o] 1 3 0 2 3
ng/mé ng/mé
* normal men C———— (Yrne »=30
normal fertile women (39 ol nf90)
(non LH-surge ) ATy (e 1=50)
(in LH-surge ) [ (grine  n=7)
Post menopausal 2 (Urina n=20)
women = Serum n=20

FEBEBETARTHD (X3).

4, EEHAR, mED EIAE (K5)

(i) E®SH, ik, LH surge, FERES
ADRIL2THBARDER, FEBBADOR 1 ik

2.1ng/ml, b D12684K13 2ng/ml LI FTh >

7z, :
(i) ME1824K AT, 26 2ng/ml LI Fch
D7z,
5. LH RIA, hCH EIA {Eo HB;

B 6 Comparison between LH-RIA and EIA (Spec-
imens in LH surge)

gk

v
.
°
x x
LN 3
°

o Serum in LH-surge
2r x Urine in LH-surge

100 200 500 ElA
miu/ml

2 5 10 2 %

LH surge (K 6), FEHRBA (R7) OF,
Mm% LH RIA, hCG EIA R RIE L, €D
iE% B U7e 2%, LH 23180mIU/ml DEERAIE A
2 EIA ¢2.1ng/ml Tho%n, LH 240mIU/
ml DR D EIA ©2ng/ml L FTh Y, - KED
EHfE% 2ng/ml LIF & L1,

6. MEMEBIZ RIS R

(1) RFhCGHLH v il ofeiEo
H EIAfH (K 8)

B 7 Comparison between LH-RIA and EIA

LH-RIA
miU/mi
500t

oof W ix‘x
X Xx

50 x x

X X

X
2 ,
¢ Serum from postmenopausal women
10r x Urine from postmenopausal women
5

5 90 20 55 100 200 500 EIA

miU/mt
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8 Serum hCG value by EIA after U-hCG by HAR dropped to the LH level

EIA % Fi\ 7o hCGHISE B 0 BASE & ERIRIE A

@ follow up

x under
treatment

A ERE3SE 6 5

m|
16

#3E follow up B#E T HAR kic X 5K+ hCG
23 5~801U/ I D {E % 7~ L 732084k © EIA &© X
% Mk hCG %, &4 2ng/ml LN TFOEZR LT,

Rt B 1840, Ik o 5 b, HAR % T
51U/ % =168 4K T3, 2ng/ml LLF ik 1184k
68.8%, 2ng/ml Ll i3 5 Bifk31.1%, &%15.8
ng/ml THo7z,

HAR 5T 101U/ % 7R3 23 E T, 2ng/ml
LLF 13148 £k, 60.9%, 2ng/ml Bl B 9 Bk
39.1%, % 56.1ng/ml T » > %, HARE T
201U/ 1 &R 314k ¢, 2ng/ml BUFR17HE
54.8%, 2ng/ml J}J\,[:0i147[fﬁ1'2‘§45.2%3%%7.8ng/
ml THoT.

HAR 84010/ % 77316444 T 2ng/ml L
T, 8#{k50%, 2ng/ml Ll Ei%8 g, 50%,
B5&15.6ng/ml THoic, HAR BT 801U/ &7~
4 5 BT, 2ng/ml DA 1 ¥ £20%, 2ng/ml
LL i3 4 #04k809%, fXiE15.7ng/ml THOT,

IRtk et Tl, 2ng/mlATOEREEZ LS
3 DTS5k, 56%, 2~4ng/ml, 1884K19.8%,
A~6ng/ml, 7 #{k7.7%, 6~8ng/ml, 7 LN
7.7%, 8~10ng/ml, 1#441.1%, 10~12ng/ml,
1 #4k1.19%, 14~16ng/ml, 6 #4k6.6%TH >
7z,

WRICEFIH BT %

fEFIL (9)

ATE, WEEBRER. R hCG 2 HARIRT
SOIU/I M TFTHOLH Vv _A%RLTWAHHED
EIA = X %I hCG i EH/ % #1F, 15mIU (2
ng)/ml Ll EDfER & D THTH 2 H» AR
HARCLH v A%z 7z,

KEICE, HARBEX 92 » AR, EIATH
FKOLWNBTIRETH DT,

fEFI 2 (10D

0%, WMERE. FE-mAMEREEL, LR
iz X b, HAR iz X R hCG 13§ LI
FRE, ZhichEieus EIA X 5 hCG IEH
TR L7, AFITik HAR &, EIA Offlx, &
5 L ATHOT.

FEFI 3 (K1D

ATE:, BHESH. FE+EAMGBEREE,
s X 0, R hCG 133 2o hic 201U/ 1 BT
W TFREL7e, EIA X 5 hCGixf2 » A
BEBNTEFEY &7,

FEF4 (K12

335%, MESBERES. TFE +mAMEHREL,
fezsEEEic X v, R hCG X80IU/I AF o LH
UR_AREREL T2, EIAK X A M4 hCG
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K9 HEBI1
HAR ElA
o miU/mi
500 |
: - 4500
= follow S. T. tary)
up (recurrent choriocarcinoma)
100} hoo
i 4 50
Q) FjAR
o——@F | A
104 "
5p .
82 4 5 6 7
K10 fEB 2
800 chemotherapy
HAR S~ o7 —— — o
unm ~. 200 \zza clA
(mIU/mi)
er 4 160
S.Y. (39y)
3 (choriocarcinoma)
JTH
8S0
or a0
“r %0
r 20
10} i
81.12 82. 1 2 3

ALFEREIC X 5B LR, b s ElasE
ERLTW5S,

zZ =
1A hCG D RIE X E 1 RIA, {EBEA7 R hCG
DREZFIC HAR KB TIT e h T34, RIA
BBAH B OBERME, FRMomE-c &, X

HARZBWZLH & DT\ BER LRI E 7o b, %
LWCHIREEEOBRMNE £ T\ 5, 34 RIA Ok
REW S0, MR TRES Y BRES©
BH]LTETH S EIA 03BERS T & 72919,
hCG DRI, IR D LW 1z 0B 7e Holsshy
BEA VL, BEMEBO SR N RS
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770 EIA%: % F\ 7 hCGHIE R DB & BRKIGH HEREE 65
X1l fEHIS
HAR chemotherapy Ela
wn N - miU/mi
7/ % ), 7,
160} 4160
& .
TH K. N. (a7y)
BSO {Invasive mole) 4140
o—o HAR 4120
o—oe EIA
100
80} 4 80
4 60
40} 4 40
20} -~ 20
10 <4 10
5k 4 5
1 1 /] 1
82.3 4 6 7
X12 fEH 4
4?800 chemotherapy
HAR QZZZa EiA
aum) (mIU/mi)
160}~ ‘\ 4160
\ 0. T. (33y)
\\ (recurrent choriocarcinoma }
3
T:l \\\ o—o HAR
BSO \\ o—ao EIA
1

L RADRIEENS B, BIHER LT, KE
500mIU/ml @ R hCG HIE B EIA 3 fF S
€ 3 0, (K ¥ A7 hCG Al & 1 130.4mIU/ml*Y,
0.5mIU/mlI®DKE » EIA 285 I h, T
IEAEDEEA hCG DRI IIGH ST 5,

Mo hCG #RET 554, I OBERIEEY

Bt DEBNEREEDOE T RIS w77 —
X DI DEREIWELRIET HEBRMELD B2, K
YRy FETE, B—R0E TEEETS
ek, miEhOBREENE, TrTT -
CENBRETESID, PEIBDTHIREE
z2bihb,
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KL hCG RIA & DEBI RS r=0.99, BE
0.5ng/ml, ZB)fRE L intraassay 1.8%,  interas-
say 5.8%, [BUREILIRI5.6%, [MiE85.5% Tl
DEN R RIZHEAENDY, 0.5% € 5 F VBT
BR%E 2 5/ RT B Lk oT, MmEh Y £
7w 4 VEQEENRIARY, 4% LR L, B
RGBT v 24 % e LT ONELLEL
foL T3,

mA%Eﬁuﬁk?%t&umEEmﬂ%ﬁ
D1OTHBY, &, 96K microplate % F\»,
HEZ, v~V FF ¥ VEAE Ry bT12 well B
WHEAL, BEEEES 8 well AT o, &
H Iz microplate A photometer Z X b6 well ©
WOCENE Y 2 AR & 5 @R cfT e s, ¥8
BT 5 ENTELDT, Wﬁhﬁk?% &

D5 REE & Teofe,

¥ 7z Biotin, Avidin % & vy, 0. lng/ml F TR
Endhry, BEHREY intraassay 5.29% inter-
assay 9.5% & BE, BEMEOSBh T3,
HAMFIZS0. Ing/mlBE F D LH &3 Rk
5 hCG RYWEDOHFENFEINTE DY, AED
hCGRHEE V57 v 1 R Ti¥, 0.1ng/ml
BEDOHED, MEMERBOEEIS\ T, Mk
trophoblast H3E ® hCG B ETE T 2 55 2 ¥
DINEETH B -, BE0.5ng/ml &4 528,
hCGB, hRP-#LhCG I X B4 v K 1 v 5 % f
W7z,

IEr%/\%iT LH surge, BFHMA DR, Mmig
o EIA OEIEE L b, 2ng/ml % cut off point &
L7z,

MEMEEBEETEE D EIA i & % ifid hCG
& HARBRIC X 2 RFhCG D EL % s+ 5 &
HAR ¥ CIVBBSEEL B B EE 401U/ BUF, 7ous
BE 8IU/I U TFOVh® 5 LH L~ A9 T
'f%ﬂ%Eﬁ &, EIA OIEE{E 2ng(15mIU)/ml L F
RS DR, —BICRTE AR ok, &%
IES 3 T, FE WGBSR, (iR
&Y, HARFE®Z X % KA hCG 133 L i
LH v_ARFREEL 74, EIA 12 X %Il hCG 1%
2 » ABhCIEEE ok, KEMIL, HAR
ECTHIB LIS, 3 2 — 2 0B IMLEEEE %57

INFA

771

8ol Z L B3, EIA OfEH» b &5 LBk
FERERT R o>Twhvwo g s, Lz LAEG
12, EBFERCEERETH B C LRI T
WHZ L, BBRENEDORIC &, bR
BOBIERE-Z &, BEOBFRIEM DS
RIRERBIC\H, B R T bk
Tfollow up LC\w5%2, HAEE CRP, M+
hCG & b EHMEREH LT 5,

REG A IMREBERESTH 55, HARET
3P AULELH v RARES HARBEIZX %
BREELIEC L T 5099, M hCG LA
L5l ERALYRL, B EITHETE I,
CDX5KE, BEFOMEMEBRBEZOEEICE
Wi, EIA I X %110 hCG o flRE s, By
TE, WEROITHY)H OREI¥EIR o\ T HAR &
IO TS hTnwBrEELLNS, ,

MEEEBEERFEPBRED HARKETLH v <
NETRTRII O, 91ttko EIA 1%, 51k
56% M IEEE A 7R3 4%, 4044544% 13 hCG 238 H
i, HAR ¥%C 51U/ 7o hCG B
5515.8ng/ml THot,

HAR ¥ TLH v = % 7R3 8o I+ EIA &
(% follow up BE CILBRAXEKL L EEELT
Lichy, FEB 1 OMEBBERES <1, HAR BT
80IU/I AT oK< 4, EIA X 5119 hCG ik
EHREHT, ¥25 AERTHAR KR X % R
hCGWXLH vz EH Ui,

DX 5 TR BEE SR UK follow
up B OEH A EIA 1 X % i+ hCG o Hl
BRERARFETHD LERINS,

X &

AixAE, A8 B, =24

EHER, 3, 1978,

IEEET, THWE SRRHE . m%%ﬁ%u

X7 % R AR B B BT AE, HEREE, 31

1921, 1979,

MEEEF, EEEX, WAL, BARE T#

ME, BRRAE MENEREEREEOKRE

—RFICHREARRLE LT—, HERSE 31

1204, 1979,

. InEEETF, BEEX, BRRWME  MEMEAC
Fi+% HCG, HCG g Iz X 5 & #5281 BY
T AW, HEERRE, 34511, 1982,

. BRIRBE, & i, InEEE ¥, HWRA—,

L R ERAEAEE,

2.

&
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10,

EIA#: % 3\ 7= hCGRITE: D BAF & HRIRIL A

BEEk, BEEP  MERKEFRBET .
HEREE, 3463, 1982,

REB=, EEME, AN E SEW— R
g (EIA) i X % hCG RIE DERRIGH~
D — By —117 hCG DRIE, BFED HYP &, 110

357, 1979, . ‘

4 Bz, BSKE—, SEEM, FWE=S, BS
m= ¥ r—VvEHRKWGCHE L A F v
— 7PV RERAWAEBRERREN G EEE
D%, HEREE, 34809, 1982,
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