(R =)
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Y e b afetoprotein A W BEL A4 A —Y v 7D

RO 5 1

BRI iEE* R OEES
I} e e — R

B T

e BRR
HH OB

2 — FEGERIC X APt o &AL

KH {Z*
FFH FHRAR*

EE t | afetoprotein (AFP) 23+ %8 Y 7 m —F A4k E Fv T 3 — Fiffic X 25i4iEE © &1L
HHBLLLICHEHEBX— Py 2z81F 5 BU-ESHED AFP EAEE~OERc >V TR L. fiflk
Tt b AFP T =245 L TES h-fii#F% affinity chromatography THERIL 724D T, 7w TV
TEIZE D a— NEMRL-. EHPiEo AFP ~OESEFEYK HEtEPT{tx RIA # v /- Scatchard
plot TRMrL7-LZ 3, KEED I/ eZ I T 2R, Hikl HFCEETZI— FEFER 08 £ TD
R TIPAEE 2 EERIRIN TV S 2 LasE S hie. BU-EMET AFP $ifk% AFP AL M 21
EEEZBHE LI — F=y 2B L TEALRZY v F 77 ACRESBIBEHE S L, EftEssT
H B O Ao S B Mtk 0.82 LML UTHW 2 AFP JEEA b MEBES @ 042 XV F B IZH
{ (p<0.01), FILAED AFP FEAER~ 0% RAY 2 EH 2 BT 2.

L xFC®IC

BERERY v F 757 4 =KL UTIE S ERR
RS TW3 Ga-citrate (3RS O A 73
SFRIESAMICOI YA TN, FWiCo KRS
DTV, Zhickt LIEBEEFIRICH T+ 5
W2 REHMERI o TS L, FURPERED
LbOBWRRMEZFIH L TEBICORRYIAEY,
O R/TERZE & 4T 5 radioimmunodetection 5
CORERAOBEREA A -V v IR ELRZ DT
Bhawhr#fEhTwnal™d, &5 IR ERE
BEHIcEsE ) re—FARERERSH, B
BERWAESEY v F 57 —3—BERBsHh
TW359),
O REKHEEE SR

+ S
AL EREE A
ZH 5942 23 H
EHEZ4 5944 5 6 H
BIRIEERSG © RERH AR X BRI FRET 54 (8B506)

IR FEEREESER
R R i

Uik 2 HURPERIAL T3 TR T 5 L TR
Hbhsz L2910, EHROBEICLYEFE~D
£V R BB EEATHEY, LArLA
W3 EHEBEERSER S b oTRAENWT &
NE L, B X 3TEREEOE(L, Fichiko
MR~ DOREEHER, EEEICRETEROEK
BzoWTRZIHETHEVRITESh TRV,
FERTEERAVIER A A — Y v 7 R RS
ZIEAT3diciie hOEEEETLE LI
WA VETHB. FZ TESEE b afeto-
protein (AFP) it + 23KV 7 v —F A& Z2 H
WT 3 — FEBOTGEER IR IETREL RIS
%L L bic BI-EREOERE~D £+ AFP
EAE NEMLEFEIBHELEZX - KUy 2 2Hn
TR LD T, 2oBREE®RET 5.

II. #HEEIUVEE

) ¥R FERCAWEEREML 2 OBAKL
BLLTO®Y Th 5. BEESRA Naldil: New
England Nuclear (Boston, Mass., USA), & H1Z#%
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Fi Nal2?]: Amersham International (Buckingham-
shire, England), ¥ Tc v FFE7 V7 I v %
v b : Commissariat a I’Energie Atomique (Gif-
sur-Yvette, France), 7 v 5 I T, 3 v{k+ h Y

L, IVEHYV UV LBIUORYZFL LY o

— )b % 6000: 2HAb K 5 (Gi#EB), Sephadex G-
50 (medium): Pharmacia Fine Chemicals (Uppsala,
Sweden), AFP (98 (LA EXERY): I F Y+ (KIR),
vV MiE 7 A7 I v (Cohn fraction V) 8X Utk

hLiE -~ =w 7'V (Cohn fraction II): Sigma
Chemical Company (St. Louis, Missouri, USA),

RISV EZ—=LF P Y TA(RUTH—10)
K HARIE (KIR).

R LR EIREI 03M Y VS R Y
LRRMER PH 7.5, 0.05M U R ) + U ¥ L 4R1E
AFfriEsK (0.05M PBS) pH 7.5 3 X 10 0.25% v
vIE7T VT I 25T 0.05M PBS (PBS/BSA)
pH7.S5 T&h 5.

2) 1 AFP fifE : T AFP Hifki3dbms K=

SR ETHEIR L 0 RS M b 0 T2,

t N AFP Ty R BELTEL W chiliiEx &

5 iz affinity chromatography iz THE#, L8
L72b DT 5. Scatchard plot!3:19 |z k 7 fZf
TRz ofifkofEEHfEk: 1.62x10° M1 ©
BV, FEAHEX 105 pg AFP/mg Hifk, Fhbb
itk 1 mg 729 ok 105 ug » AFP LA L D

250 Thotz. HiEKIZOIMYLEEF F Y

LFRMER pPH 7.5 T 1mg/ml L 725 & 5T L,
I — FEBIZH W=,

3) #EBX—FIIHR ! X—F~< ¥ 2 (BALB/
c-nu/nu) IR S TwWa AFP EEA L + &2
FUIES (B RPER)S L AFP JEREA v b BEES
(BAT LE® o =il v MES 2 ERICHEL
. EHEX — K~ U 2OEEE T Ic/k B HE <
NP EIC bV SR TS LD TH B,
ENEREBHEINTX— F~ Y 2 CRIEBORK
Reibizf AFP E EH L, & 3,500
ng/m!/ ¥ TIZET 32, BHEEBHEX — K~
Z Tixiid AFP #EE1X 50ng/ml PLF T - 7-.

21 & 7% (1984)

WER LB AER I~3em ic Rk Lk, £
BRizfit L 7=,

4) I— FiEMIC &5 AFP A FEHE DZEIL
(Fig. 1): 7 v 5 I v THEY 2 RnTHiffko 3 —
FE#EIT-o7. 7n 5 I THHOBLERC
X 2 HEIEEOEES 03 — FAFURICERY A
¥Nh3Z LicX2hiAEEOELE T ORI
X OB L.

1) r7es3I0 Tk sHED 3 — FE#R
DFHE . FFF 2— 7 1 HEHTERICTUTOF
JETa— FiE#E{T 7.

i) = vfk+ by 7 4 0~20pg/10 pl (0.1 N /K
BR(b5 b Y U AR I b L — % — & (9 3,000
cpm) ¢ Na 1311 10 p/ (0.1 N /kfEgfbF+ bV 7 L%
) 2R+ 5.

ii) 0.3M vy UEe+ bV v LRREHR pH 7.5 60
wlEMx 5.

iii) # AFP #i{k 100 g/100 2/ (0.3 M VY > &
F N Y v ARRfERE pH 7.5) 20 5.

iv) RN 0.3M U UEF b Y v AREER pH
1.5 CHM LI w53 TO, 3.3 %721 20018/
20p] Mz WEE200p] 2L X <BFfALKHE, S

Anti-AFP IgG 100 pg/ 100 pl
0.3 M Phosphate Buffer 60 ul
131y Tracer/ 10
Nal Various amounts/10pl
Chloramine-T 3.3 or 200 ug/ 20 pl

incubated for 5 min and applied to the
Sephadex G-50 Column (0.7x20cm) equilibrated
with 0.05M PBS/0.25% BSA buffer, pH7.5.

lodinated anti-AFP 1gG 0.1 pg/100 pi
AFP 100 !
125|-jabeled AFP 100 pl

incubated for 3 hrs, at room temperature.
B/F was separated by the PEG method.

Fig. 1 Procedures of iodination of anti-AFP anti-
bodies and RIA of AFP using iodinated anti-
bodies.
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SHA v FEaR— T B,

V) RS E H 5 L PBS/BSA 2 L7
Sephadex G-50 # 5 4 (0.7x20cm) iZA>iF, PBS/
BSA THEHIT 2.

vi) FFIORGHEEE — 7 2480, RiZk~<3
FETHEEEOEL 2 RET L.

(2) Scatchard plot iz X % 3 — FE#HfEDnH
ERIEE DR 3 — FEBHAEEZ AW T AFP 0
RIA #4TVv, Scatchard ploti3:14 |z k ) 3 — K&
MR OTREE 2 MET L, PUREMEICRET =
— FE#oEEr it L. RoFETELAL
3 — REEzkH{AR13 PBS/BSA GHUAEEE 2 1pg/ml
L5 X AR Lz, AFP X 300 pg # 3Bk
600 pl TYEMEL, —HSE S AFP L LT
HAuwa L idizfuze b r-2'v 7Y va&H (2
mg/m/) 0.05 M PBS T#&FEHLEE D ZYE AFP % {E
R L7-. AFP @ RIA 3+ TltijEshTnaFh
BT X VITo72. FTibbiE% AFP 100 pl, >
v 53y THTER LK BI-AFP 100 pl, 3 O
3 — PR 100 ¢, 3 300 ¢l 2BFaL, =iE
TIEMA v Xax—F. 214KV zF LU 7Y
=R I ml &0 %2 & < {EFa L7, 3,000
rpm 2043 [iliEvE L T B/F 2BE% 4T v = 0 ihiED
HBEHEMEZ 7 v v b Lie, KEOERE AFP(10 pg/
ml) T OREA D v v P2 IERRNREE L LT
W Fit%, Scatchard plot iz X b 3 — FE#HH 1k
O AFP ~OREHFERB L VA E Rk
I=.
5) HEX— FIYRIZHIT B BI-iEHi AFP
MAEDEE~DER | BU-EHST AFP Hifkix 4)
Tk L7 5 HEICHE U T L4k 100 #g/100 i, 0.3 M
VYT b U ARERK 60 pl, BAZEHANalN
2mCi/20 pl, BEV7 v 5 I » T2.0~3.3 2g/20
pl FR R 200 ] ZRFNUMERR L. BEIRSRIT 45~

70 % THEA D e ifstiE X 9~14 mCi/mg T¥ - 7=.

1 aFblc) AT 5FEa — FET
R B ofiES12% L35 20, 0.69~1.07
LIt s hie. Bbhic BU-EST AFP k%
PBS/BSA T#, 500uxCi/m/ &L, 0.22pm 3
YAR7 7 4 V& — (Millipore Corporationtion,

Bedford, Mass., USA) #3@ L TEBRICHW?. 8
X — F = v 2 ER k& Sanicith AFP 2
ExflEL, #53HA1L ) EBRETET 1 mg/
Hizzd L dicavibh Vv A&28KKICBALT
#5 L. E#bis 100 £Ci/0.2ml 2 B#HARE Y
BE%1L,2,4BLXU0THERE Y A—L 2] R
— 72— ¥EB LK = 2 F (Searle PHO/
GAMMA LFOV, Searle Radiographics Inc. Des
Plaines, Illinois, USA) % fi\Cife L7z, 1B
X — F= U RZAERIEK T Smg/ml iZFHRL
TR ANEZ—LF MY U LE 0.15~0.25ml
PERENIR S UBREE LTz, T— %13V 54 v Tl
fillzcav v a—4%— (DEC PDP 11/60, Digital
Equipment Corporation, Maynard, Mass,. USA)
ISR L, BEIZGL T ¥ Tkt M7 v
73 v (100 £Ci/0.1 ml) # 5 L, 18 L 99mTc
OBEY VF I T 74—k B, EEkEs%
THRHEX— K=y 22BR L, BRI
TR % BRER L 7ct%, B S & O EhRER 2
LEER X UHEHEEZRIE L.

0.67

Chloramine-T lodine
(pg) 1Ab

0 10 20
Bound AFP (ng/ml)

Fig. 2 Effect of iodination on the antigen binding
activity of anti-AFP antibodies shown by
Scatchard plot. Methods were descrited in
detail in “Materials and Methods”.
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III. = 3]

1) I— FEHIC L 5 AFP FEHEDOZEL:
FREEMHTICRWT 3 — FEBR s it AFP i
EORRE~DOHKABIMEY EAEEOELE
Scatchard plot % v THEHT L 7<% Fig. 2 1

. 7w 7 IV T RBCBRIEAITS 5 72010,

¥¥ru5I0THHOBLIERIC X 2 HAESE
DEEI VTRV T LEMET b L—F—D
B pxziz, 7rv7 Iy TREZE X TRE
L7 (Fig.2,Band C). 7 v 53T 3.3 #£g/200
pl LIEREORAIIIAEMEICIE L ACREL
A3, 200 pg/200 pul L EIBEED B EITIEES
FMERITIZ & A BB VDI L THE~
DEBENETTBC LMHLN LR o7z, £2
TLUHD 3 — FE#ix 7 = 7 I T 3.3 pg/200 pl
LIERBBEORMHT TIT- 2.

Wiz 3 — FERIC X 2 HifkEEOR L2 257
Hiza vbF MY U AREEREX THE L %5
D kST 53— FIRFORM)N 0.8, 2.6,62, 13
T 154 o3 — FEBBAEZIER L, RIA 25

21 % 75 (1984)

WTFDHIRE~DFEA DEA{L % Scatchard plot ¢
BafL7. Fig. 2, D,E, F, 83X G TRT L

, ikl HFicHEs+T5 3 — FEFHEX 08T
BRYAEEICREERICRZA, FET53—FK
JRFEBHE T/ > TREBFERL Y LSH
JR~ORERRENMET L, 154 03— RETFHH
&1 HFIThAT 5 LhifEETIE L A ETHEKL
2. FZ CHEEMAMRE N B RS TER
L7 BU-E#dT AFP fifkz v TES A 2 — ¥
VIS DEREIToTZ.

2) BILiE AFP HFIC L BB X — FT
Y ADEHEA A — D VT BRI AFP ik
G shic AFP EA L NEIEFEBEX—F
2T ZADYvF U5 Lk Fig. 3187, BB
TARAv 275 FOBRFHEWNET & & bIcER
~OEB TR ICEML, B5%7 B HICE
EBOEEGE LTHBICE b X bRk, avEa
— & — L CHES L B LR EREL TH LR
EE & Ny r U5 v KoL RERRE L L
LickRL, YoF ST LA0FREEMT DRE
H345 5 iz (Fig. 4). %72 BU-E#HA O A 2 —

Fig. 3 Scintigrams of nude mouse bearing AFP producing human testicular tumor in the
right middorsal region. Scintigrams were taken at 1, 2, 4 and 7 days after the in-
jection of 131I-labeled anti-AFP antibodies. Arrow indicates the position of the

tumor.
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U b I Te-BMRE MILET AT DA A=Y
2T B LA L ) — IR I HH & o

2.0

—
v
1

Tumor / Background Ratio
<

:
N
0.5
0 1 2 4 7

Days after Injection
Fig. 4 Time course of tumor/background ratio of 131]-
labeled anti-AFP antibodies in nude mice
bearing testicular tumor. Tumor/background
ratio was obtained from the data stored in
computer and shown as mean+SD (n=4).

131j-Anti-AFP. Ab

99mTc-HSA

(Fig. 5). —J5 AFP JEEEA b MEMIES B X —

F=7 2Ty BI-EHR T » 2 BEERICE
BT 25, BHEFCHERTZEZOREIZFII -2
(Fig. 6).

3) BU-ZE AFP fifFD T 7 A FALH .
BI-ESTAES5% 7T B B 0RIEFBHEX — F
<7 AR LOBEREREBEX — F~ U 2A0[ERR
TUENER 1 g e Ot EME LR 1 m/ &
720 OREEE O - % Table 1 (2R3, EE /M
I EAEE CBNT082 Th s Dicxt L,
SR L LTH W BEEER T 042 LKL (p<
0.01), 13-fE3%#H7 AFP $ifko AFP A LAE
B~ DR RN ERPRD bl

Iv. = =

smZ7IVvTHIZEVHIE NAFP KR Y 7 n—
FAGED B & 1TV, EHEA AV
OERBIBRF 2T o, ThxTa— FERCI
ru 353y TEDSNZ L lactoperoxidase % i v
BEERE, -V BEREELOFEPRES
DTV, ZodsbreiIvTHLLS3

Subtraction

Fig. 5 Subtraction scintigram of nude mouse bearing testicular tumor at 4 days after the
injection of 131]-labeled anti-AFP antibodies. ?™Tc-labeled human serum albu-
min (HSA) was administered intravenously 30 minutes prior to imaging. Arrows

indicate the position of the tumor.
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21 % 75 (1984)

Fig. 6 Scintigrams of nude mouse bearing AFP non-producing human bladder tumor in
the middorsal region. Scintigrams were taken at 1, 2, 4 and 7 days after the in-
jection of 131]-labeled anti-AFP antibodies. Arrow indicates the position of the

tumor.

Table 1 Distribution of 131I-labeled antibodies to
human AFP, 7 days after administration
(tissue/blood ratio®))

Tissue Testicular tumor®  Bladder tumor®
Tumor 0.82+40.149 0.42+0.07
Liver 0.2340.02 0.17+0.01
Kidney 0.31+0.09 0.3340.01
Intestine 0.084+0.01 0.10+0.01
Stomach 0.22+0.14 0.274+0.01
Spleen 1.27+1.40 0.1540.02
Lung 0.48+-0.09 0.444-0.02
Muscle 0.1140.09 0.13& 0
Bone 0.124-0.03 —

a) cpm per gram of tissue/cpm per m/ of blood,
mean+SD, b) n=5, ¢) n=2, d) Tumor to
blood ratio was significantly different from that of
bladder tumor (p<0.01)

— MR ZOFEAMETH Y, BV HLHKEEE
OEHBWEPEONS DR LELFHA ST,
3. LaLI— FEHRICBWTRERME DA%
EE, EYEEORBEVEETHY, eIy
TEOEHEE7v I THHO L >BLERIC X
DERYEOTENME L 72 52D, KIS ©

7w I THRRKECHAVWSLATWS S, RIA
%> radioreceptor assay |2 i\ % B & 7ERk+
bz, YEOI/nFIVTERAWSZ LITX

D EMMEOEEE CE BT R TEIIRS
&2, —%, EREEAVERA
A= v 7 TRRIGT % ERBETLR 25k R
ERTWAWLORKEBYTH Y, T — FE#RR
EEE TR ETRE, i~ oaBE
¥, HEAREOTILOEITIZ OWTIIE L A PIREt
TR TV,

AFP [ 3FEERAIIC b b X S BFFE & A @~
—H —O—> TR, SBAEF OB
ELFHEhTWS., SEIFEBRICH W AFP 13
BYULL M s h b0 Th Y, Eikic X 3Hik
EM OB 0 fiF#r A3 RIA % v 7z Scatchard plot
X YV AIRETH o k.

7w 5 THEHEOBIUERC X 3 HAELED
EFicsWTh, I—FBRHICHEET LI
XAHBERDETIZBWTY, WFholfad
PMER B D L, HR~ORFBAREIE
TT5Z LALLM LR o7, 200 1g/200 pl O >
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vy I TOREIBREREC—HETZILOTE
DEBETTa— FEZ LT AVSEE A £
— U SOBELALNRS. ZhE THEOER
BTz eI I THEIMbOGEICHEL TR
EEEPET T30, 25 0WIRKETZH Lo
BELDHIN, ZOBEI/rn I IVTRBRET
Ao TWa2aHEk 1 SFiciEa L3 — KE
TFHEHBEZWHEBE V. BEFRE, 3 — K7 Ui
X3a— FE#HLoEBRLTWIWS, 4ED
Bitick->Trrs I Tikick 33— FEE#RT
LR EMGT cRFEE T REERCRih
3z Ldsr& iz, Scatchard plot 2 & 3 HL{&iE
HEDFRITEZIIEOHLIR~DFERTED 278 b T8
MERDPELABZ LBNTE, KYrr—FN
P& 3T T 7 v —FAHEOE#HORE,
& B2 9mTc, °Ga, Wn 75 ¥ Okt BEL
Bk 3k E#HoORMCLICHATYTsZ LD TE
ZENTFEEVEX LS.

ERE AV EREA A —Y v S ORE, &
QBB O ERNICR T 3 £ OB~ 04
FicoWToRMIZIZE FOEEOBIESTRER
X—=F=u2MB8FHEHL TV BB, SEHFNW
7z AFP EEA E FNEIEFBHE X — K~ 20DE
BRETNVILUTORADOFEEZFLTNS. a)k
FORERTH D Z L. b) BEERAIC, EEHEE %R
BEETOBRFITR W Tl AFP ED LR 7%
LhER, BEBBAELIZCL2rbLT, 20
RELH PRERGE» DY, ERAEZHAWS
BFA A=V v SORBPfEhBsZ L. ¥
ZDEEIE AFP LEIICE MEEMT F F
v’y (hCG) LEEAET B DT, ¢ i AFP HifkD
7n & 3RE#PT hCH fifk s V3@ A 2 — Y
FOEREFNMCLISHATE, HEr iRt
&5z k. d) T AFP hifkik 5ic & 3 B EE
WO DY; &1 b 1 *f hCG EEE D RIA JHIE
CEYVEBORIGOFMENAIREThH B L, 1Y
Th5.

AR DERIC X Y BB AFP itk AFP
EAERCHRRNCERT I Z LBErD b,
L LZ0ERE N boTiri BiFnEE

ARA—C BB HTiZaryta—2—2HNn3
BHY VF V774 —PRLETH-72. ThET
DH AFP filkz V3B v F /5 74—
SEERE L7cb o L AERICEREY 7 v —F A5
& Fl v CHFHIBERE & 5 WIS ILEE ~ O D A
BEHRTZLDNBEZENL, RY 7 e—F LR
AWwaie, iz AFP 0 - L L 3 ITRAE
MEh7cboeHRe LTAVWTHMER S35
HREEELDPTHS. LrbHEs ady vy
B 3 RR GO TZRIEER L.
L 4> L Kohler, Milstein ik b AR EIZE
7 v —FAHEROFEDE v, BRI
100 —h B REOR LY K 25E S a 7Y
VHEREONRD DI T, Bl E 5 EE
PUFTT T4 —bELLKESHE L0 LR
&hs. BEbhbhIEEX— K~y 22 Hn
TE#HE ) 7 v —F Az & % radioimmuno-
detection D FFEERETTH 5.

V. ¥& 8

1) #it FAFPRY 7 v —F A HifkE AW TE
A A= v S OREBIRE 21T o 2.

2) 7r3I THIX 33— FEHTIRIETRM
BEMT THfE 1 2 FIckET 2 3 — FETFERS
0.8 ¥ CTRIAFEERBERRICRI N,

3) BI-E#H AFP HifkiZ X — F~ v 2
Fi&hic AFP BEA b b S2IUERIC K RAVICER
L7z,

4) RIA % fw 7z Scatchard plot iz X 2 Hifki%
HEDEINER L OB X — K= 20T FNVIE
WK L BEEA 2 — Vv S OEBRICE
HAtharrExbhIZ.

AWE 3 EA B EF D ERIAR R 0E % %
Iz,
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Summary

Basic Studies on the Tumor Imaging Using Antibodies
to Human «-Fetoprotein

Harumi SAKAHARA*, Keigo ENDO*, Tetsuo NAKASHIMA*, Hitoya OHTA*,
Kanji TorizukA*, Kenichiro OKADA**, Osamu YOsHIDA** and Hidematsu HIRAI***

* Department of Nuclear Medicine, ** Department of Urology, Kyoto University School of Medicine, Kyoto
*** Department of Biochemistry, Hokkaido University School of Medicine, Sapporo

Using polyclonal antibodies to human ea-feto-
protein (AFP), the effect of iodination on the
antibody activity and tumor accumulation of
radioiodinated antibodies in tumor bearing nude
mice were examined.

Antibodies, obtained from horse antiserum and
purified by affinity chromatography, were io-
dinated by the chloramine-T method and their
antibody activity was evaluated using RIA and
Scatchard plot analysis. When high concentrations
of chloramine-T were used or more than 2.6 iodine
atoms were incorporated per antibody molecule,
the antigen binding capacity rather than the af-
finity constant was affected by the iodination. The
antibody activity was completely destroyed at an
iodine to antibody molar ratio of 15.4. Antibodies,
however, which were iodinated under low con-
centrations of chloramine-T and contained less
than 0.8 iodines per antibody molecule, showed

almost full retention of their antibody activity.

Nude mice transplanted with AFP producing
human testicular tumor or AFP non-producing
human urinary bladder tumor were administered
intravenously with 131I-labeled antibodies to hu-
man AFP. Scintigrams were taken at 1, 2, 4 and 7
days after the injection of labeled antibodies. At
day 7, nude mice were sacrificed and organs and
tumor were removed, weighed and counted. In
nude mice bearing testicular tumor, tumor image
became gradually clear with decreasing back-
ground activity and tumor to blood ratio, ob-
tained, was 0.82 for testicular tumor compared to
0.42 for bladder tumor. These results indicated a
specific in vivo localization of 131I-labeled anti-
human AFP antibodies in AFP producing tumor.

Key words: a-fetoprotein, 13!]-labeled anti-
bodies, antibody activity, nude mouse, tumor
imaging.
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