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EE v b afetoprotein (AFP) (2343453 F / 7 v —FHifkxE v, IgG & F(ab): 4E» radioim-
munoimaging (237 2 EHAHGE L L ToRRA%EZEBERM L. E# <Y 2Tk F@b): ot I1sG
IZHANTELSRL, 186G o EEInR 5.5 B ThoznicxtL, F(ab): 0 xhiz 6.3 T o7,
IgG B XU F(ab)e & 131 CHEHEL, AFP 4t 'SAUEEBHX— K=y 25 LTEhYy v F
77 5Tk Fab)z i35y 7 75 v FORFEOHEENEND, BEfcESESBEGk L L TR bH,
BEE#®R2ABETIZG X0 bHRAEEA A - VB ohik. B/ kb 2 AR T IsG @ 0.55 23 L,
F(ab’)z Tix 1.04 & 2 50 DERE SNz, Lizdi- THEE D radioimmunoimaging 1 f W\ % & 3 FAHT
R LTix IgG X v b B0 B Fab): SEOFREF L E 2 bhi-.

L EC®Ic
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RS BB HO I ot 3 2 U & Jik 5 1k R AL 5T %
RD TEHLT, L >F7 54 EBG L
L T & 5 x % radioimmunoimaging? DRFSE 25 €
27— APEOREY X ) —E#ED LT
W3, LLZoFHEORMBEEAD—oIcHifkE L
T IgG 2oL o2 fAvief4, RIESFAOMm
FRoDr Y750 2ANEL, YUFISTATHE
EVBHGE LA DRTOEEE | Ay s S5
YRR ER > ) REfoZIC LB R
WZERbFohB., 22 TIeG 2EEHE O
L T 67z F(ab’): % Fab 3HE % FH 4 5 kA

* KSR E R
** Al WA
KR LR
Z£F 594108 15H
BMRmRAT 1 60421 A14R
RIRIERSE | R 22X BB | RETS4 (2 606)

TR FEFIE SR
R RO W

BREATWBESD, Zh b oI FLEE S
FEFEL, »oREVBEVWOTHRER, BHICEE
A x— »NE 6 h, radioimmunoimaging 21
IesG znb oAV s L VAFITEEVALER
bhTW3. 4[Et b afetoprotein (AFP) {2}
T5F /7 v —FA5iED IgG B X U Fab)z 43>
EHE*HWT, EF~vY 2283 zhzhofs
TN EBE TS L L LI B CEHBLLE
J 7 ua—F LHK IgG & F(ab’): 43HE[D AFP B
e PEIEBHEBHEX — KU 2283 3EE Y
VFI T AR LK.

. #EE&LUHE

1. ik FAFPE/ Y 0—F/LHifk: & + AFP
X% €/ 7 m—F ik (1gGl) i3 = 7 2
A7) F—=&icX VS iz b o (AFY1®) ©
»3.

2. F(ab"): 4@ : F(ab’): (% Nisonoff &5 o F
HES 2 BEICL, 18G 27 UHELTHEE.
+7bb IgG # 0.05 M EEfeiEfik pH 4.5 5%
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iz, IgGlmgizxtlL, 00lmg » <7y
v (Sigma Chemical Company, St Louis, Missouri,
USA) #inx, 37°C TITSEMRGES®k. 1M
; U = (Sigma Chemical Company) © pH # 8 &
L, Rt #& T &%, Sephadex G-150 (Pharmacia
Fine Chemicals, Uppsala, Sweden) # 54 7 v =
M7 74 RV, KiH IsG 2 &t Fab) 4
E#4 8L, & 5 iz Protein A-Sepharose CL-4B
(Pharmacia Fine Chemicals) 7 7 4 =4 27 v = b
777412k VRHEL IgG WY Br&, F(ab):
BRERLE.

3. 3— FiE# : 1eG B XV F@ab)z 2 i fA7E
HORRTCEIEMBEFHETTCOIsrFIVT
EOICE Y 1Bl i BT cEH LA 3—F
BERGTEESECRETHELEROLBDD

-
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RIA % fiv 7z Scatchard plot ic X W f@#F L7z & =
5, RY 7 v —FAHEOEE LR vy
145FY Y a— FREFHRIEUTO/ETIEE
7 7 v —F Lk 1gG, F@ab')z & 4 iZiE52L It
BEEEZREEL TV, SEOERICH UIER
IgG, F(ab’)z i3 FefiftstsE #5 4~10 mCi/mg T4 ~
A7 153 FE ) 02~0.7 0 3 — FIRFA1FHE

LTW5 LEES .

4. EEIVRIZHEIT24ASHE, KB EF
<z ddY RMfEx v, 181-48# 1gG L 18-
E# Fab): #RIRFICEE L7z, By o s %
1pCi 2 B#IRE V5L, BN~y 22 E
£, EEBEIMHLL. SEBEREZAELR
%, TOMREEvIABY L FL—YavhY
v % — (Aloka ARC-300, 7 = #, BRIk Y Jl
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Fig. 1 Time course of biodistribution of 125I-labeled whole IgG (left) and 13!I-labeled
F(ab’)2 fragments (right) in normal mice. Percent injected dose per gram of
tissue was plotted against time after the injection and was shown as mean value
of 5 animals for each point. F(ab’): fragments were cleared more rapidly from
the circulation than whole IgG and radioactivity of F(ab’)z in various organs also
decreased much faster than that of IgG.
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Fig. 2 Scintigrams of nude mice transplanted with AFP producing human testicular
tumor, taken at 2 days after the injection of 131-labeled monoclonal antibodies
against AFP. F(ab’): fragments (right) were considered to be superior to whole
IgG (left) for tumor imaging. Arrows indicate the position of the transplanted

tumor.

Table 1 Tissue distribution of 131]-labeled mono-
clonal antibodies to AFP (%dose/gram of

tissue)®

Tissue IgGP» F(ab’)2®
Blood 11.224-2.51 2.66+0.93
Tumor 6.07+1.30 2.67+0.69
Liver 2.614+1.16 0.58+0.22
Kidney 3.034£0.97 1.1640.35
Intestine 0.8240.22 0.3140.18
Stomach 1.234-0.66 1.954+0.82
Spleen 242+1.16 0.564+-0.34
Lung 3.8441.13 1.1540.48
Muscle 0.96+0.34 0.25+0.19
Bone 1.25+0.53 0.43+0.20

8) 2 days after injection, mean-+SD

b) N=6 9 N=5

E Lz, 131 ol e RIERFIZI1X 1251 o energy
window ~» 18] % HIE L7-.

5 EERX—FIYRIZBHFBZVVFHIIA
WX — F~=v 213 AFP lEA L VN EHEHEY Y
HETCBHEIAEZLO? CEEREN I~3cm D
L OEFERRICE Lz, 100 pCi o 1B 1gG
HBWiZ F@ab) 2RB#IRL V 5L, v 577

LR E L LITERY v OERASE R
Wiz, BREFE<U R, AEX—F<7 2L biC
EBRPizavikr ) v r0BEE2TY, B —
K O BRI~ OB D A A ZFLIE LD,

. # 2

EH <Y 2iCE T 5 1251488 IgG, PU-EH
F(ab))z nf&kpysrAhi ofERsZE L% Fig. 1 125R7.
M OFFHEED WD & 2 > DI O AR LK
ET 5 LB 1eG 0% 1 FHOEANT 0.14 A,
FE2MONEMES S4B LEE S, —F, &
% Fab’): o355 1 482° 0.58 B5fd, #5248
633 B L 7Y, Fab): HEOH A 1gG X b
M hsoWEENBENZ LISRER. FlHEED
HegthEix 1gG, F(ab)e & $12iF Mg D = h & P47
LTEKTL, F(ab) oA, Mk Fkicfho
BRIz B W TS I8G ITHAT, % 0B ENK
FTHRTHLNTH B LBBOH Bz, 2
F(ab”)z 51E T B~ DH Y A A 23 ih ik 85 12 H~
o TWw3 2, BLRFHEh 7 F@b): kb
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Fig. 3 Time course of the tumor to blood ratio of 1311

labeled monoclonal antibodies against AFP in
tumor bearing nude mice. Tumor to blood
ratio of F(ab’): fragments (@ —@) was sig-
nificantly higher than that of whole IgG
(O—0). Mean+SD for 3-5 animals.

18] MNifEdEL, HIZEF L b0 LERENS.

IgG, F(ab’): & 1, 1311 & L, AFP fEAL
FEAEEBHEX — K~y 2125 Loy v
F 75 5% Fig. 2107 Y. WFh L EHx o8
7 100 pCi 2 E%, 2HBDY v F 7546 Th
%. 12 18G THEH~ OBHED EE 2B
bR, Ry s S50 FoMBEIEL, B
FEOAL A=Y R EIVRSAVWDIIL, Eik
F@b): Tiz v 75 FOMEEIZIEL, B
FRIEEA A —UEohik.

AR DR & 153#% 18G, 1Rk F(ab): %
5% 2HECHETZ L, EX~Y205ALH
¥, F(ab): Tix IgG X v L Mk X O EKsso
BURRER K o7, 72721, EE~DEHEL IgG
HEBELTERT L2, 2oBREIMERELT
iAo (Table ). L7za3- T EE/ Mk &
Bk F@ab): o & icid 2 HET1.04 TH o2
ZxtL, $E#IeG Tix 2 H B T 0.55 L F(ab'):

22 % 3 5 (1985)

SEOBEVPFEICHE (p<0.001),4 HE TIgG
DNEE/iEZ X 5 < 0.92 T - i (Fig. 3).

Iv. = =

ThE CRHkEEORRE S ko — F
BRI OHEX — R~y 22 W3 EEY v
FI57 4 DERREMLLED 0T, ST
kN AFP i+ 5%/, 7 v —F A fifkE T
— FiE#% IgG & F(ab'): SE AR & BEFE~ D%
FHIZOoOWTHERM L. ER~<Y20ERTZ
NETOREYEY, Fab)z 48 o i 238
IeG T L TE b TRV LAFELD bhi.
HEX— F~y22BWTbLREIEOHEMERL,
ZOFER, #51%2 B HOEH/ MK i3 Fab)e
nFERIEG LY 2HFEL b FRICEHLS LT
fe. voF 77 uE, BUER 1gG TIIHEER 2
AEDEFEPA A —CIRARTD o 7. JEE
R Bt e LTRB S h 5012 1gG 2 AW
BB 4~T B2 EL-oicx L, F(ab)z 4
AWz &tk &5%2 HE ©lIeG TF
bhic 4~T BEDA 2 —2 L BER% O Btk
BELNTE. 2ok Y iz F@ab): 20m ik £ 255
W I ERERITY v F S A B8 BN
ZEBRHL»ICK 2. 1gG DA E LTI
F(ab’)z: LISz & B iz FE /& v Fab’ % Fab
DELHEDZENTESN, EFHALLTY
DHRERFT ATV ENICONTIRE S ITHRE
BE+sLBbhb.

t BT ofifEoRFER~ Ty 2 LEL e
RES % & B 18G 1 mCi 5 0 2 B
BRI MIRD #:0-1D ok b S.1rad & 348 &
n5 s, PI-EH Fab): 2 vz &, M
S5D7YT T RABEREWED 1mCi 4=y 0.75
rad ICHIRMREZ ELCBRT 52 L3 TE 3.

Y LSRR FEMGR I Fe receptor 23 fEfET 5
TENBESATWAY, 4 LIEELS o/
Fc receptor RNEETHIT B E S - 5 1eG i1
= o Fcreceptor rIEBRMICES L, Ny v )
SUyFDORFEREEED® B Z LItk B, Ll
IgG Tiz72 <, Fc4HE#% K< Fab % F(ab’): %
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HAuwiz#4, Fcreceptor L DRESREZ b T,
REREDEE/ Ny 7 75 v R 18G it~ T
WMl n3bnLEZXLNSDY. Fi Fc b
WHICHREAMET L, b MciRELHAK
ELB37VAX—SOERT2 b0 LHfFSh
59,

anic, KREoRW Fab): 43| 2 vhid,
BEBERETY U F LN E LR B DT,
181] ¥ p )R H#  4 v 90T, 67Ga, 11n 75 ¥ 0
T &R RE TR L e BiR O FIF 23R RE L 72
BL0EEZLND. Zh b OMEEEBZER
YUFHATIRBELEZFIAF D rBEHHL
BEFsEGIEONS. £/ BU LREAY fiRE
RS, FREPENDIC, FRERTSL
KBRS 3. ZhbolFteBEETEx
—fi% iz deferoxamine  DTPA & ¥ D Wb b 3
“bifunctional chelating agent” % 4 L T HifkiciE
BEhs., LichoTHE - ¥ v— RIS EKE
ERR L TRITIE, HroiRttemxEs e s
DHTHEZERTHLMNTEEDOTxy Mb
DA ML AELTWS. 20X 5 Ik
HEBZEICEZ ORI MAR DY, bhbhd
9mTc, 67Ga, 111n 7z K OMHNMEE BIEFREIC L S
Pk oSG2 HAREPEY THH 2, Zhbic
AVvsEHAAE L LT 1eG X v bREoR
W F@b)e FHEOHBERTHZ LEL LS.
F@b)e sz flc« DRFTEHFE L TR Y, [EE
@ radioimmunoimaging {Z W 38 Abifk &L L
TIgG L b iFishabDLBbh5.
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Summary

Radioimmunoimaging Using F(ab’); Fragment of Monoclonal
Antibodies against Human q-Fetoprotein

Harumi SAKAHARA*, Keigo ENDO*, Tetsuo NAKASHIMA*, Mitsuru Koizumr*,
Hitoya OHTA*, Kanji TORIZUKA*, Ken-ichiro OKADA**,
Osamu YOosHIDA** and Shinzo NisHI***

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

Using monoclonal antibodies against human
a-fetoprotein (AFP), radioiodinated F(ab’): frag-
ments were compared with whole IgG as a radio-
tracer for radioimmunoimaging of cancer.

F(ab’)z fragments were obtained by pepsin diges-
tion of whole IgG (IgGl). IgG and F(ab’)z were
labeled with 1251 or 131 by the chloramine-T
method with almost full retention of antibody
activity. F(ab’)z fragments were cleared more
rapidly from the circulation in normal mice with
a half life of 6.3 hours than whole IgG with a half
life of 5.5 days. Radioactivity of F(ab’)z in various
organs also decreased faster than IgG. In nude
mice transplanted with AFP-producing human
testicular tumor, F(ab’): fragments demonstrated
superior scintigrams to whole IgG at 2 days after

the injection, because of the fast disappearance of
background radioactivity. Although absolute ac-
cumulation of 131] labeled F(ab’)z in the tumor
was less than that of 131I labeled IgG, tumor to
other organ ratios were much higher with F(ab’):
than those of IgG. The tumor to blood ratio of
131] ]abeled F(ab’): was 1.04 at day 2, whereas
tumor to blood ratio of 1311 labeled IgG was 0.55
at day 2 and 0.92 at day 4, respectively.

These results indicated that for the radiolabeling
of monoclonal antibodies, F(ab’)2 fragments would
be superior to whole IgG in the radioimmunoimag-
ing of cancer.

Key words: Monoclonal antibodies, F(ab’)2
fragments, a-fetoprotein, Radioimmunoimaging.
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