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RADIOIMMUNODETECTION OF CHORIOCARCINOMA
IN NUDE MOUSE BY RADIOLABELED ANTIBODY
TO HUMAN CHORIONIC GONADOTROPIN g-SUBUNIT

Nozomu YAMANAKA
From the Department of Urology, School of Medicine, Kobe University
(Director: Prof. J. Ishigami)

Photoscans and organ radioactivity were assessed with radiolabeled antibodies to hCG
or hCG-$ subunit in nude mice bearing hCG-producing tumers.

25-anti hCG or !25I-anti-hCG-$ subunit was administered to nude mice bearing an
hCG-producing tumor, GCH-Inu. Measurement of radioactivity revealed specific accumula-
tion of both antibodies into the tumor. Especially the accumulation of #I-anti hCG-§
subunit on the 3rd day of administration was high, being about 4 times higher than the
nonspecific accumulation in the liver.

The localization of hCG in the tumor was examined by the indirect peroxidase-antiperox-
idase method using anti-hCG. and anti hCG-a subunit, and hCG-3 subunit. The immuno-
peroxidase reaction was positive, and the accumulation of these radiolabeled antibodies
in the tumor is suggested to be an immunologically specific phenomenon.

The tumor in the tumor-bearing nude mouse injected with B!I-anti hCG or '*I-anti
hCG-£, subunit could be visualized as a hot area by external scintigraphy. Especially, the
tumor image produced by the accumulation of anti hCG-§ subunit was very clear against

the background radiation.
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I, Biln & OBSE~OEBRIIROCTRER XY
WEHR G 2liah s, BEERE RERs I
D Y v RHi ENOEBROFHRER D 5 WITER
BEY v EEREREROMRCEL UL, ChHHAD
WEEVEII CHBBERD I, CDX 3R
FTiL, BRERORELEM» ORRCHBL > 57
ALOF L\ BRI ORRNEEhS.

L & AC, carcinoenbryonic antigen (LAF, CEA)
EEALE SRR 1) 5 EBERE 00 EoT, LY
BEBOMEEE~ - — & LTHABRIR T 2.
Goldenberg 51Xz CEA iwxiT58EIHos
SATAV b =TGR CEA EABERCHER
CEET S EEEERLYY, BEHo#EA»LORE
P ERTHD C EEHEL RO, ZhHOHE
BERBELTC, ATV b — TEBERNSEH
Wi 3 Radioimmunodetection $572% 75
HTHRIND X5t BABBT BT,
AFP % hCG xi§aidx HuTHREZIGALS
B EEL LRBA, 0 AFP Bk o\ TS
DD BT H 1, BRI A~ ORI RT S
b, kTl hCG FEZ AL Radio-
immunodetection OWEIFRIBPINE A, W
#h hCG (whole) HifAZRHWLDOTH Y, HE
SRS RS DWW TR ORIA B S L EL DR D,
FoTEHT hCG SFes ToHmE & & b,
hCG Dkl e VERE WFEAET S F @ S-subunit
(LATF, hCG-8) & ¥+ % JufiFx B L, Radio-
immunodetection kF % Zh biitkoEHMELZHK
HLf. ZoER <k BlantihCG-§ X b
XD CHBCEEA 2 — oY RT3 LR L,
REBEDERIEH O R R S hi.

£ B FH &k

DHmEOEE s X ONEE

B o Eslly Vaitukaitis B 0BT T
B -7. New Zealand white rabbit (3 month
old) . hCG (fEsiEp: 4400 TU/mg, #5 [ fi3K)
200 pg, complete Freund’s adjuvant 1.2 ml, %
EEBEK25mg HABAEK2ml LEALTAL
EL7Dh, W, RECH0MFIC T SRNE
HL, XL 0.5ml DFRE Y 75 v ER
HEHLE. XbI2EEZ Lk hCG 100 ¢g, incom-
plete Freund’s adjuvant 1.2ml % AE&¥EK 1.0
ml LEALC Fh4~5EREL. FEAEHT
~10H & X1z EM L, Roche assay method® iz J »
T AR L. PR 5 X 1058 ¥ T LR

65 19834

LR R CODRESC X b &L, e E.
hCG-8 FifiEds L O hCGG-a subunit (T, hCG-
a) PMEXREOFIRC X » TR SRz 0T,
FEEMAPIEE, ENR—REL X pREELF0
o DRFEHL .

I OEEFIEY Table 1 it HmE
D38Y L% 001 M PBS = THH4s, DEAE
wrr—-2H5 A Bemx2em) BEML, IgG 4
B & L7 D%, immunoadsorbent affinity chroma-
tography?® i X D ReSATREEY S ino7e. Tinb
%, CNBr-actibated Sepharose4B (Pharmacia)
3gr L¥EHL hOG (4aysiEE, 10000 IU/mg) 20 mg
% 0.5M NaCl %47y NaHCQO; &&% (pH 8.3)
Ay TV VIR, 7= LT4C, DBEHA V&
aX—t, “hx08cmxlbcm OFFACFKEL,
0OIM ®/=x/—2A73v (pH8S) L TGER
EEEAE T e, kv LoD, 0.01M PBS (pH
7.4) TASEEY B 2 oot OFR, BEO
IgG 4H 15mg %A» 5 ariml, 0.01M PBS
CTHRBES OB YR OD280nm ©TE
HE% €= — LODOGEFERL, BHEBE T
BIlbhlol EEHER L. »ER017TM 7)) v
VIREEEER (pH 2.3) wIiSHEEE®E L, hGG
FE LA hCG k% a1, it bic 05
MKHPO, mTHEMERC ko, ZDX51LT
B LT I1gG HEE KK CHIER S, B
BUCEASEBRCERA L. ok, o affinity chro-
matography & X 2PifkDOEINEEL DEAE wi =
—2Hh T ATELNE 1gG SEOI0% TH T

D PR D

R oiESEi Y XU normal rabbit IgG (Miles
Laboratorie’s I.LN.C) # 7 v 5 3 VTR LT
125 5 B UNE 1T A FGCTEER L, Sephadex G-200
CEBFEADTACTIEEETAY 7008y s

Table 1. Antibody preparations

Antiserum
,l, fractionation by (NH4),504
at 38% saturation
Precipitate
l DEAE cellulose column chromatography
1gG fraction
affinity chromatography using hCG
l linked to CNBr-activated Sepharose4B
specific antibody to hCG or hCG-§
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Fig. 1.

Both hCG and hCG-$ antibody were radiolabeled with %1 or

131] by chloramine T method. The radiolabeled antibody pre-
parations were separated from unbound radionuclide by filtra-

tion over Sephadex G-200

= le -7z (Fig. 1). specific activity 3 10~15 pCi/
ng TH o7l

VMBI —2 — N v 2 F L OfEH

BHEHA % — F=v 22 BALB/cA-nu/JCL %3&EZ

GIEE LT 4 ~ 6 BEOHER — F v v AT, 7T

S.P.F (specific pathogen free) T T E L7
hCG ks LcBhrshi BERHERo GCH-
Inu $2% 1x108 = /0.1 ml OMfaFERE LT,
TR P~ T AOEHE BB BRI R
BERK 7o - RS TR L, Mi¥IL7cob, 19 Gage
OB T TR L 7.

4R OREMBF IR R LU ER M B
7% hCG OMBERRFERICOWT

HE O FE CRAE R L% — F =¥ 22\,
BB RIBEH K & e - TR CTHE, BHEE R L0
W, B, ffife S oFEREERBEB L. ChoE2RR
MBI L, ToRI0%REE L~ ) v TEE, <7
7 4 v AR EYEAY ESL L, hematoxylin-eosin
Yoo & Fo S I REE L.

>z, Sternberger 5290 Peroxydase-anti-
peroxydase ¥ (LUF, PAP k) kv, EEBARK
10 hCC DRTEE R L A= —KkIUME & LTt
@ rabbit anti hCG, anti hCG-a (&1, 000£ZFHEH)
B X0 anti hCGG-§ (2, 0005 HH) & i, ki
By ¥ IgG v FmiE (Dakopatts, Denmark )

0EHHIR, =ik MiFCiz Peroxidase-antiperoxi-
dase complex (Dakopatts, Denmark) 50 f&HifR¥E
.

SEEDT AT 1Y b — FEHTUAOR D ARIC
DT

125.anti hCG 5L ®I-anti hCG-8 ZRE D
= — P72 20x 104 epm $OJEREARS L,
FOH1, 2, 3BIV4HERCHEFELL IEPORE
BL, BER IO, & Ml oSO K
Br r-hy vx— THEE L fz. tissue (cpm/g)/
blood (cpm/g) ratio Fick>b, HREEEO BUES
Blch OMEHEEXY MEEMER DD OMEHETRL
FlBE R, LT ORBERN BT ER % B L
oo E, R — F=v ARG 5 RADERTH
5 &L IFRRA IgG KERD ATy T Enb,
tumor {(cpm/g)/liver {cpm/g) ratio % K & T
125].anti hCG, ®I-anti hCG-§, '*¥I-normal rabbit
1sG DZEHO LK B2 it - 7.

DEWL, YVFAF Vv I LBEEL A~
DR Z AL, B-anti hCG BB\ T Bil-anti
hCG-8 @R — F < 2 (anti hCG #£ 3T, anti
hCG-8 BE3TL) OEEMIC 40~50 pCi #E51, v
vik— A3l x— g —% T 24 ks X 048R
Bl 4 —vofiE ks oy, BEREBEFL
i (TOSHIBA, Nuclear Medicine Data-
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Fig. 2. Appearance of GCH-Inu
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Photomicrograph of GCH-Inu tumor transplanted to nude mouse. (H.E stain
% 200)



b - hCG pEAREE A 4 — 3 605

Fig. 4-a

Fig. 4-b Fig. 4-c
Fig. 4. Positive immunoperoxidase reaction for hCG-f subunit in syncytiotrophoblastic cells
(Fig. 4-a), both hCG (Fig. 4-b) and hCG-a subunit (Fig. 4-c) showed positive
reaction. (x200)
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Fig. 5. Tissue/blood ratios obtained after injection of 1%I-anti hCG
into nude mice bearing GCH-lnu tomors
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Fig. 6. Tissue/blood ratios obtained after injection of !%5I-anti hCG-3
into nude mice bearing GCH-Inu tumors
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processor DAP-8000) = L D BB L7z, 7ok, BB
B L T WER X — F= 222 ¥l-antihCG
%&’E:Lfii)@éﬂ‘/bn——/b#& L7z (n=3).

£ B B R

DHE R — ¥~ 7 A OREABRFAE R B L U8
PAP i 1 5 hCG OMfRERIC OWT
GCH-lnu o % — F<w A~D4FERS Table 2
Cad. MRTAC LR ELEERELDS
~9fH T2 90.8% (59/65) LB TH-1-. (It
B, FERTMREEEORBE CHERFERABHZE X
DIREERZT LD TH B A, EHE MEETRY
R — V= ACgEE Licboedits L)

Table 2. No. of successful transplation
of GCH-1nu
No. of succes.sful %
transplantation
1st Generation 2/5 40.0
2nd Generation 4/5 80.0
3rd Generation 7/10 70.0
4th Generation 9/10 90.0
5th-gth Generation 59/65 90.8
Total 81/95 85.3

AELUCESIAENEENCREE TS0, M
HONBRELZITE LEBROBFLRTLOND D,
FOREREZ—EL QI (Fig. 2). 7,
— R B R T NIRRTk ) EE~DFEHE
RS L h o oy, —EHBENRET 5 b 023
BHhante. [EEDO hematoxylin-eosin ¥ AT
13, K&l B A REk%F -7 cytotrophoblast
TiE & A LD L b MBI R O ELS R D
n (Fig. 3), HHOWED LiigRABEOM A, EE
JIhie.

iz PAP ZECIi—®¥iMEE LT antihCG,
anti hCG-a B X anti hGG-f D=F% L,
Thd syncytiotrophoblast BRI GRS 2
» it (Fig. 4a~c).

D)5 OFTA Y k- FERGAREE SO BAHER A
owT. 125-anti hCG #5FRC BT % tissue/
blood ratio & Fig. § iwird. EELIHFOELH

Bo tissue/blood ratio @ FHffit [EE-C 0. 48,
HFC0. 499 L 1T RIBEE TH » 1o, Tz ot
BRI IR 2R LA 4 HE T0. 285 7 o7
DXL, [EECIIE 4 H B T0. 76 & B0 HEHNE
mRREsLR. B, B B IOOTREE L4
AR & 3iz, tissue/blood ratio O L 0. 13~
0.30C, BBk LIEHETH - 7o

Fig. 6 1% LantihCG-§ B 5 BEOMMIES A%
RLILDTHAD. Bl-antihCG FH-FELFRE £
1 RER BIT5 BEE L o tissue/blood ratio D
SEIGEVIIEE T0. 63, JC0. 56 X 2 RBE O A
BTH 1D, TOBH T ERS RS, £4
HEKRO0.35& I ~>7coixt L, [EE ClsginEm s &
b, 4 HEICII2 238 B RETEER R
Hic, ZofioEfR T, BEIh-4HEE D
tissue/blood ratio @ E¥{EIL 0. 10~0. 45 & [EEIT
HUEER /R L. X, ®l-anti hCG 58
& 125[.anti hCG-f HEFH DO L3 HA © tissue/
blood ratio % L8 +5% & (Fig. 7), EEIC K1+ 5
125.anti hCG-f #EFEOFHEIT 1.83 & 125]-anti
hCG #5FED0. 601 KT 3 % & X b iy Hhiae
E0RD bivien’y, Mol TlLmBHO BREEES
WERTERIFD Dhinh -7k

Fig. 8 1% tumor/liver ratio R L7223 O Th
%. 125[-normal rabbit IgG % /2K tumor/
liver ratio (14 HRE X 0.9~ 1. 250 & <, [EE
i RERBRER AT R TR D, BENLHED
e FRIT R SR oo 2lantihCG CIIEE 3
HEOBE~OERIIF~0HEED 2.04%, $F4HE
TIL 2.7 Ch-T. Planti hCG-f TIXHE 3 HE
4. 35, B4 RIS E D TEMELR D,
hCG- PiEDEBE~DREMNERD 5 haibhi.
NV VFAF VAR VI LDLDEEA A — ORI
Fig. 9 B=2v e —nUHO1lH%ERLIZLDT,
EERER — F = v AR ¥l-anti hCG 5524050 B

‘DYvFsSIT 4 —ThAH B M OEH, B B

RO SRS bk, i, BEHILERO
Iosgave,s—2—-RI-oTAEIREEDOTHE
Pl & hot sk iRL, 7 H, & BOIEC
TSHEBILEL 7o > T B,

Fig. 10 b ~ d X B ® — F< v 2 (Fig. 10-ayc
HLTC R lo vy v+ 2757 4 —O 1 flE RLE
Lo ThH%S. PU-antihCG EHTIE, =—F=v
RADEEEE T BEL BB —3 L T 2B E %0
LIEE 1 » — oAl S heao o2y, 1 M B O
7o ¥ ofEh LN By BETEEEEN B b hic
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Tissue/Blood Ratio

3days after injection

(- '?®I anti hCG
'2°] anti ShCG

Tumor Liver Kidney Spleen Lung Heart

Fig. 7. Comparison of body distribution of
radioactivity between !?I-anti hCG
and !%I-anti hCG-§, three days after
injection

Fig. 9. Photoscan of normal nude mouse
receiving “!I-anti hCG revealed
an increased uptake in the liver,
the lung, the stomach, the spleen
and the bladder

Tumor/Liver Ratio

'2%] anti ShCG
5.0
4.0
3.04
'2%] anti hCG
2.0
L '25] normal rabbit IgG

T T T T

1 2 3 4
Time in days after injection
Fig. 8. Tumor/liver ratios of !'?*I-normal rabbit IgG, 1%1-

anti hCG and '*»I-anti hCG-$ subunit in nude mice
bearing GCH-Inu tumors
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Fig. 10-a. The mouse bearing hCG
producing tumor (GCH-lnu) was
injected radiolabeled antibodies

Fig. 10-b. Photoscan of the nude
mouse 24 hours after injection of
1].anti hCG. The tumor was not
clearly visualized against back-
ground radiation

Fig. 10-c. Photoscan of the nude
mouse 48 hours after injection of
1B1l.anti hCG. The tumor was visu-
alized, but the radioactivity in
the tumor was as much as in
the other organs

Fig. 10-d. Photoscan of the nude
mouse 48 hours after injection of
B1T.anti hCG-B. The tumor was
visualized well

609
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(Fig. 10-b). 48tz , 7 75 v v FORD
CEBWEES 2 — oL B0, WEAEL
T, M OMG M Lis KoL SR B L AR
EORSEEESED LN, MRETNEBE 2~
BB - 7o (Fig. 10-c). Fig. 10-d i3 1¥1-
anti hCG-8 BEHBBEHEIAD Y v =275 7 4 —Th
%75, Pl-anti hQG # 54 {Fig. 10-¢) w1l &4
BHTREREE S £ — B bR,

- 3

BrEE Y B EE B CRBEG E U TR X
EDLHERELOLEREZH ARSI EE T —~
DO EDOTH B, I, Gallium citrate (97Ga),
Selenomethionine (7Se), Indiumchloride {!1In)
e EOEREHMEEEOMAEIDIELL, &K,
Ga (3£ 0T S hi BB H—RIERC b 1A
SIBHEN TGS, & 2AD, ZhbIRERRERR
LWORAEND &R, BE~OREHEBE AL
RS TWIgWZ &b, BEOALHHT 2452
BT SR E 2R,

b DIEERFME R L, RO Y G
AL, BEETHHIHEVHD. 19666, McCa-
ardle 52235 , + 7 4 7Y 7 — ¥ Vi T AREI
MEEEE L, Koo SI-{haWd A EiE
BAMHIEA - LI Lz, Fiz, 19674, Spar
BT Bz o 7Y s — 5 PR episilon amino
capronic acid ¢ DHAICL - T 3 F % OFEC
WMORENRDBZEEREL D, chbDBHKITY
4 TV =T TY s = kOB oPE—
PRI E S b0 Th o0, BEERECETS 7
4 7V = ORI R b o Tl 2 &, ¥
fo, BBLUND 7 4+ 70 7 = ORI S &5 Teis
BAFETAZ Line X h, ol LofFEkx
WETESD SO TIXIR .

ZOLSIRERERRT S0, EEEEORR
PR R 2 PUEx FIHT 5 R0 S UGS .
19734, Primus 571 CEA 3ifd» CEA EAEE
R RN ERT 5 & LR AR REEOBIET X b
FEE L, %72, Goldenberg 58119744, “'I-anti
GM&&%&VV%X%+V:VﬁK;ofE%%%
Pt LCHiIHT 5o LIt LAz, & B2 19784
Belitsky 52X BMilafE ol 45 filko s
SHAT AV b= FRHC L - CERREOERED
RIfER IS5 100 % (6 FiFR 6 FD i LIS L3
BLTHD, BRI LR
DWHE RN S LT L5 L LT 5.

6% 19834

2T, BHFEOMBE~—»—~&LThCG LW
AFP DEEBHTHS - LITEHE L2, BEo#s
DEED L it hCG (I seminoma FTiT
28.6%, non-seminoma FETIL50% DOBMERARL
MmE AFP 31 T2+ X UEThH B2, BE TR
0% DR TH ~»7z. 7 hCG, AFP DFiiEH 5
WL E B LG & I D5 513180% L EERTH
st ZOREEIL Javadpor D& L Li3iT—%
LCwh. Zhbomi~—»—i%, —ie, BEEHS
RIRRC R S MR LIEtE & e 5 725, [EB O
R X VBT 5. BEBRCRGT, fif<— 7
—DOHRBETCT, v v AEEED B L YGa-v v
Fin EOBROBINRC X » CEERELY MR X
WIBERHDHD, oL — b —-DREHT
BEOBRED D CIIBROSLI AL, M~
— =X 5 PifsE fAvs7c Radioimmunodetec-
tion ZFNTHAH 5 LELZ LR TS, T TIL AFP
PR DWW UIEE I E 2 i R 1o, THER S
fE&F o Radioimmunodetection KISH I T 5
DEHL, ThbieB+% hCG 0B A% #H Ui
Fixd i,

hCG 2 a, B 57200 subunit 22BHER X R,
FoanE VRS B-subunit HD T LITFHR
Lz, 54, hCG EE~—» — &L LToFHYE
BRI L5t >72DiE, Zo f-subunit B
BHEALICTOHA AT M ERELIN, BE
® hCG JENTREL 7o - TLBETH 5. biaiiz,
hCG REFEFBFMFEDCIT ng/ml BTEREDS
NECIDBEDT AL &7 7 » 21T hCG B
Pl T _TRE LIRS, CoET, EEe b
THIF X5 CEA ®° AFP LHEL, ==—7
e~ —H —ThbH L2 5.
ZHEOHECILBABEBROZEE L OCRBRESHo®
T BT, hCG-8 HlE L Ao PAP Ric
L% hCG ofBENREZD YT Tier -5 kL
TH D, FOEBECOLTIRER Y BNHE L T
%. LaL, hCG EAEED itz hCG-a P
%L, immunoperoxidase reaction 2FRDd LN 5
PDb BB E, F72, Boime H3XIEHEMEMRL
BT a bt B-subunit ThFho m-RNA 5]
EFETH XA L TR Y, BELAHO S bic
BT hCG L irHilic free subunit NEET 5 3
DEEEIND. AFRCHALL GCH-Inu #ic
DWW, FOBEEHSTD hCG 2t 2 RETH
FETHEHES b T e s, hCG, a HIV §-
subunit HMF %¥ 5 immunoperoxidase reac-



i - hCG pEERA A — 611

tion MBEDOLRIZ b, Dol L LERERRC
BT GCH-lnu HFEHWS Z Lciiffj@lcn s B
i,

BEEREDCEETS hCG MBI DT,
Z DR EREBHE I THE, 73 /B
R EEERERED hCG & oicEn R, +0
RIBEMICOWTIHRIER— T35 5%% L E 2 5
nTWb. Lich - T, RERRICE\WTCEEERH
Ko hCG T HFETHERTS & Ll ZS4iEn
HBHEEZ BRI,

IO REYER LS 2C, BERERER
H3¥D hGG % XU bCG-§ T 2 Hifke iR L,
hCG EEFEBOEIN» L ORFESECIGHE TR
Wt B ootz F0 &R, ¥l-anti hCG, 1¥1-
anti hCG-8 & JTEE~NDOBRENEB DL
7oy, BERZACIEAT L DARREES £ -k
HHXEs5 s LRI Lz Tisbb, ¥l-anti AFP
EWIEFEY, MR SW BRI 3 H LR
CEEA £ - ODBHEATRTH-EBEL TS
2%, SEZEEH ORI L7 hCG-8 Filkd A5 L2485
BRI LRI EE A £ — S ORHMETRECH - 7o

B, SEOEMERT 1T 5 IEREN IR >
WTRR .

Goldenberg 53 X857 & LT ~AAX —
BB AR, B, BIRBBOILZ, B
BWIER— F=v 2% AT W5, EBEIRCHTS
FEr kot~ F=vRA2HERALL. OFEOL &
OEERR bR h S L. QEBEEBREHD
TR THBID, Y VvF75 7 4 O Hizy,
T4V~ DOEBEAOEBEEELITIWE
L. OB BRNPBETHHERETHS. —fE
R — Yy ALBHEIWBEEOEBIIE LA LR
WwEEh AW, SEFEHR L GCH-lnu fixmS
D& L IE10~20%Chil, UV v EiNOER R
HHTD. Lol, RERCELI2 - V<oA%
B LIck 25, Pie &b ARMCIZEBELED
e 1cD T, BBEADT7 1V b~ FTERIEEL
TV, WoalE S, R — F= 7 ARRWTILEE &
BEOWNE b XDIEAENPERENIENRD, LT
K135 hCG JWRB LI VEN DD EELDR
5. Ef, HIRBLW L x—F=v A Tt Y¥l-anti
AFP ZAWTIEEA 2 — > OMHATEETH b A
5, FEIRGICIIEITe A A — OB bR o 7c b
BELTWB L END, SEOBMHERDATE FITE
FHEREERIET S LR TERL.

DER, MBLRIOETA Y -7 OBRE LY

TA Y —FEEETHE. SE, FREBOBRSES
MERBFT 5 BRTE 1851 WD, RS £ —
SORBRIT ML 2EWe. i, B o=Fn
F—2% 38MeV T, vVvFU— 4 VA TOREEAE
BLTChDEDEEK L 5. Inds, BT RN

SHEE WD, BRIEACHETSEEL LIRS,

EEFER WA WAREIRTWEY, Sk -
LR EAESLThD 7 v T I Y TIERHAWV
7z. Marchalonis JJ 5% 3 IgG ¢ Lactoperox-
idase BIC X AEBELTREL TW5D, REITLEH
Chz sBENDRGCEWSFEEFLTED, 5%
WMHNEETLEELDND.

M, ZEoESIL hCG ik, #Hic hCG-8
Pt hCG pEAfEE O Radioimmunodetection
CHBTHA D L OFERLB. 4%, BIRKIGHYT
FLTWH, APBTEBEESTHD Z L bEIE
HOFECOWTHRERF = v 7BBETHS. FT,
hCG Hifkk e rBEEHE LSS, LHEOXXIRIG
L5 TERENOEELZERERITIR bR, ZOR
ZBA L, hCG PR L BRI I L 7z Goldenberg'®,
Begent BIIRIC BE R ML T in\ 23, LHERZH
Riod 7w hCGG-8 P ERN X h e L HEX
o, wThice X, REORKEHECEL R, ©
NOHORBEAY @R L kT, EER EkeE
Tabion&EZL TS,
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