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131]-labelled Tumor-Specific Antibodies:

A Trials to Concentrate Radioisotopes Specifically in the Tumor:
I. Biding of Anti-Mouse Hepatoma Antibody to the Turnor

by

Reiko Makidono*, Kikuo Nomoto**, Hirori Terashima*, Akira Kono**#*,
Katsuzi Watanabe* and Keiichi Matsuura*
*Department of Radiology, Faculty of Medicine, Kyushu University
*#*Department of Bacteriology, Faculty of Medicine, Kyushu University.

##**Department of Radiopharmacology, Faculty of Pharmaceutical Science, Kyushu University

Research Code No. :
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"This series of studies has been undertaken to establish the method of labelling the antibodies against
tumor-specific antigens with radioisopopes and to confirm the possibility of application of the labelled
antibodies to diagnosis and thrapy of tumors.

I) In vitro assay of binding of !*I-antibody to tumor cells: Tumor cells were incubated in the
presence of ¥ I-antibody for 1, 6, 12, 24, or 48 hours. After each time of incubation, microradioauto-
graphs were prepared according to the standard technique. The remarkable binding of *3I-antibody
to the tumor cells was demonstrated throughout the first 24 hours (Fig. 7a, b, ¢). Microradioautographic
findings of retention of the labelled antibody on tumor cells became less prominent after 48 hours in-

cubation.
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IT) 1In vivo assay of binding of !*'I.antibody to tumor tissue: Scintiphotographs were obtained
by the aid of scintillation camera (Pho/Gamma III, Nuclear Chicago Co.) 24 hours and 48 hours after
intravenous administration of '#1I-antibody to the tumor—bearing mice. In the photographs obtained
at 24 hours, the tumor was clearly demonstrated with prominent activity of the radioisotope. (Fig.
5by.y, 5by.p). The photographs obtained at 48 hours after the administration failed to show the tumor
localization (Fig. 5b,, by). Macroradioautographic study was performed immediately after scinti-
photography on the animals which had been subjected to scintiphotographic study. Macroradioauto-
graphs obtained 24 hours after administration of #I-antibody showed an excellent activity of the radio-
isotope in tumor (Fig. 6b;). High radioactivities were also seen in the thyroid glands, gastrointestinal
tract and urinary bladder. The high activity of the radioisotope in tumor was maintained during another
24 hours. However, increased back ground in the blood was demonstrated macroradioautographically
48 hours after the administration.

The present study showed that the radioactive isotope was carried by the antibody against tumor-

specific antigen and concentrated efficiently in tumor tissue.
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Whole Rabbit Serum

(NH4)2504
33% Saturation

AAREFEHERESMERE $32% B55

sup.

' (NH4)2 504
50% Saturation
-
sup. ppt.
(IgG)

dialyze against

0.0TM Tris-Phosphate
Buffer (pH 8.55)

|
ppt.
(NH4)2 504
33% Saturation

ppt.
(Ig&)

!
dial?/ze against
0.01M Tris-Phosphate
Buffer (pH8.55)

Fig. 1. Salting out of IgG from whole rabbit serum by (NH,),SO,
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0D 280 mu Lt IgC rhoSUBBHMN 13 2Rkt
o RGP X ot
6) PUES GO LEHED® ;. (Fig.3).

ar ¥ 1gG /Bl (Fraction %5300 ¥HK) % 7

v Z 3 vTRES>TEM L. OFE IgC Bk
3r 1ml (FEEEE 7.5mg/ml), 0.05M V) v FREHE
oL - (a)
] [

AT : e
T20 25 30 35 40 45 B0 B5

Fraction No. 131 p
10;
Fig. 2. DEAE Cellulose chromatography of
rabbit IgG. (Whatman DE 23) x
Column: 3.5 x 65 cm e .
Sample: Rabbit 1gG Fraction
Buffer: 0.01 M Tris—Phosphate Buffer (pH BI-AL
8.55) . (b)

Fraction: 5 ml

131]-Aq. solution——Paper Chromatography (No. 1)

0.5N Phosphate Buffer(pH 7.4) 0.5ml
311-Aq. solution 0.2ml
IgG(Fraction No. 30, 7.5mg/ml) 1.0ml
Chrolamin-T(3.5mg/m1¥) 0.2ml S
JpH 7.0 adjust I
stirring 15min. in ice water
Na,8,0; sol. (3.5mg/ml¥) 0.5ml A / -
stirring 5 min. in ice water BlT-Ab
Na 1(50mg/ml®) 0.2ml (©)

stirring 5 min, in ice water
——Paper Chromatography(No. 2)
Anion Ton Exchanger(Dowex 2-x8)

Elution(**'I-Antibody) —»Paper Chromatography
(No. 3)

* Buffer: 0.05M Phosphate Buffer(pH 7.4)

Fig. 3 Labelling the Antibody against MH134 :
Tumor Antigen with radioactive iodine
(**I) by Chrolamin-T. /

Fig. 4. Paper Radiochromatography.

bhs (Fig.2). ) a: No. 1, original Agq. solution of I—
5) fEFH 1gG iHEOMERE (Carrier free).
5 1gG ROHUHERR TS (M) %, I Nho. 2 c“’;I—AItltibc;d3:'1 before Ion ex-
) _ ~ change Chromatography,
Ig6 E LT oiftk% +771r =— ERK c: No. 3, ¥ I—Antibody purified by Ion

B X b v FH Y ¥ IgG migEd HAvCRER exchange Chromatography.
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a2 i
as

Fig, G0, Photogrophs of tumar-hearing mice,
J't Mouse Noo 1, scintiphotographed and killed for macroradioautography at 24 lhowrs after
=l-antibody administration,
Saand Ja,: Mowse No. 2 and No, 3,
at H hoars.

seintiphotographed and killed for macronadinautography

Fig. b, Seintiphotographs of tumior-hearing mice,
b Mouse No, |, dorsal view. by Mowse No. 2, domal view,

b=t Mouse Nao |, lateral view. byt Wlouse No, 3, darsal view
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TN
a b

Fig. ba. Frozen section of mice at median sagittal planc,

Fig. Gb. Macroradioautographs of the frozen sections shown in Fig. fia
ay, bz Mouse No. |
By by: Mouse Mo, 2
g by Mowe No, 3
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Fig. 7. Microradioautographs.

MH134 cells incubated with "-Ab for 1 hour (200 = ).

MHI134 cells incubated with '"1-Ab for 24 hours (200 X).

MHI34 cells incubated with 2= Ab for 48 hours {200 = ).

MHI134 cells in cubated without '1-Ab for 48 hours (200 = ).

MHI134 cells incubated with "'1-Ab for 1 hour (400 x ).

MHI34 cells and C57BL lymph node eells incubated with *1-Ab for | hour (400 x ).

MHI34 cells incubated with - Al for 48 hours (400 = ).

MHIH# cells incu bated with "™1-Ab for | hour (400 <),
Fuji ET-2F emulsion was used for microradicautographs, a—g.  Sakura NR-H2 emulsion was
used for micromadicautegraph, h. 'l-Ab means "'-labelled ant MHEI34 wmor antibody.

=l

i Bl B o
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* 77 r = —3ERNET 1gG /il HFEME
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D ;
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TIRARMCH FEENRD biview (Fig. 7a,b).
ABFIEIREFE T % & 24RF [T < DTHAE DRRE
&\ (Fig. 7c,g). ET—2F k53 m35 254
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Zbn g (Fig 7g) . Sakura NR—H2 o 1 »
BT UhA— 2T A, ek IR o B
MATES T otz tedh, WAGTAES 7 v 4 VT
WA BT B Akl 2 fepote (Fig. 7
hy, Wl bz 2 & ET—2F L[ UM
RLt. fekiifalLizi2vs5 44—+ 2735
ATIHBEOE LD ENKENDICOT, Hdizd
NTHY Lo d oI ko,

(3) In vive Jiific 1 24 B'U-Ab D i~

AR S Mo e s MeRE 5328 o5 5 4%

L TE

D vvshirsg

WI-Ab EEF24RE B 0B (No. 1) T3,
I T e SR A by v h 2 SR
Thot spot (B fiEif%) & L ik btz (Fig.
5bibyg) . JEE LA OIGEED E I, TR
B (G > CIEdgHEa v K TT Ry 2 L
Tudel, ) MLER B THh . 4885 H
Dl (No.2, No.3) Tk, v ¥Fh 2 3{ET
[FgF D e E> & b Liedyotz (Fig. Shy, by).
A8INE[H) H DFFEEF LA E D IGHE D I, 2405
& IR, LB R Tch 2.

@ =2wsCFAA—-FT 4 —

WLAb fHES D~ 7 » 5 UFF — F 25 A,
24 ] F ol T 4 4815 A D4y T & #1-Ab
DR TN kA LB Th B o SR IEM L
= (Fig. 6by, by, by) 248 o 4 (No. 1)
DIFIELAS O FFME D i IR, TR AL 5%
BMGiR Bh, o DA ORI Th A K iE:
i bivisv (Fig. 6by) . 48 H ooy (No,
2, No.3) TikEhoaic b oAb i if
YEDSER < Ted T D (Fig. 6 by,by),

v Z #

i B U P USSP 1) i T 3R 7 B L
T, MU & Ptk & o BAEUR BUA G2
JAU CHEE BRI e R A HEa L 5 vt
ik, =Y AOMH 134 AR A {fiof 2 092
BRCLEBTRETH A Z LaURE . —o—il
OEFAERRCIS TESERE TN L3,
A3 BB HRE O b DA #S v 5 =
ETH D, i« OO FFo P RS~ T
B Y, PUREHED ST b SR IEE & R U o
Dk o BREF I s i E KBRS hC
Wi, Lo THINE S T b M oo il Ty
PETNTTIT 2 ENRETHhE., F2TC 3
H =9 A Dk OB AE#k S M 13402,
PUEPED Bl S T H B o & Mo —ilio
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W HTER E FATIROF & LTHA .

PSS AL A & Xk B = B de < 3k
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BT R O B BRI R (E D R R RS
el uEis bisw. bbbl e v
EP® % 4 LI THER AT, — B EE
DE L le h OWEEL H D, 18 EE L Hibh
i BA K (Fig. 3).1gG BhigfcBIL
T, X b EAHERR 21T WER 2 iz
ol
BRI RS A T A 1 E 5 B
i, I2vSCFA -V ITI4—, RIRSY
dF— T T 4 RO VFH A TRET LD
THl~fe. Shisic x b ¥1-Ab ofEf~0OfEE
DR v o, SERIEE v, ik VST
S, Hifko NfidMEVWBE TS, Bk
& BLAb o i R TUR BUE RIG R,
MDD 3 RS UAF— 574 —TED
EAVIEHEhB EE L DR,

17w A— 257 4 -1, BHAKRY
e X 5% o & EEH e BREA L LT
# 5 Hik L p 5™, HEOHETE, EEHOK
JEE R 0% ORTERIL 5 Bicw, BU-Ab
D v <L TORFEOEREYHERT 2 LI
BE LTS, SENEEME S I-Ab i1,
6, 12, 24, 48W§MH] LHEEL fo. 'M1-Ab DOLREE
X—Ew LT (3pCi/ml) 37°C T JEEHIHa &5
BTHE, | 24t B AR E TORIRRY
37RFUFF—F I T4 —BEENFED DR
fow, 1 x10° fEo [ESF MR L T & BRI
FETPRBREE L BRA. LLLHBELT
MMZ7zC57B L @Y v fifificizg { |iE L T
WigWwo T (Fig. 71), ¥LAb W& X ES I
AR LAY T b0 THUOIRTIE T b IR RIS 1
HoT ik wz b, In vitre ¢ ¥1-Ab HifE
B OBERE O PR P ERE A fIf 35 O T B
T HEENE, —RE O PRSI O E A HHEE
LT4°CTHI5—2047&F 2 BNBDOT, O
R X AR IB SER E T WD b D L FE
zbhb.

BB DL EE 2337°CCIIAE A & R — 0 gt
b b, FABERHESLTWE BI-Ab ofaffi
132 4 CTOMTIREOR X b § 7 EE 2 Bh
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DIREL BB, o v MIAb ESHIIRETE
DYRPEIL SR ZIFRTL 788, Poic b BUR

(24F5RILIPY) A Lo Fhifn 5 2 L
MEINE. A0 BI-Ab o HBEHEETI0H M
BHOLEETIE, 1 —24FREEE ¥ T131%1-(Ab)
OWATEL LTE b bhigiotel, 48RH
BT A EA—4pETh BI-Ab O Th b ElIA
AR EoOTHBPHCLRDH IS & & Tn 2T
Bhic LRI L T\5%. Sakura NR—H2 F3#]
(5 1) Z{ERT? LEHMRF[ES 7 v 1 v
NE2EHLT, Fva vREHETACERX
D I SR DN E R A U AR B o Tlilis\ b &
WLz, SEREECH 2 3METRE I 2
wI UGt — by AnBEbLRhiEoN TOX
B iswsvdd— b5 74— Vg
VTR BH, Well o vsv—v g vdh
vy ER-—TEHHI LAY v TR A i
L b, FEEMnEZEE o Rk ERL 8T 5 D
DEfr BIAb O, BI-Ab o PS5 T
R, WeaSHRGER, fREEORA F AN, WAE &R
Mt BUEHREE O 8 KRl L HR5IHE
NhBb.

In vivo FE-CiE In vitro @4 & bz
OMERT IS, Blb I v~ T-Ab
OEGHIIE~OEENFEB ST, HMERE
v TR AR S E 5 0
X, Bk OYUATERE, LigiEoms, -
Ab OB T O, (R b O EhEEE,
JEE O R &l Y EA SRS, 4
DEBRTIE, ~/rSUFF— 75374 —TO
I~ ORI YT 1¥11-Ab OfF O E > v
H AT L {—FL, X Invitro O EEKIR
I RMLic. =ZnrFLAF—-bIF48C
13, HGH4ARRHEE T BI-Ab pEBC TSI
ALTVBopEHERN, v vFh 25T
24151 H OBy T 0 LG HERE A RTRE T H DT,
A8 H 0B Tz o E D Lin {fgofe. D
HeolgEL LT, In vitre EBRTLIEH SR
T3 X3, REHBRMHT LB
fo L-Ab e DT h kbt L bh
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5.
JEB3E5 D FFAERDL D R T R Gt X o C Bl
WHAORD I EF BRI AR LEPA
5. fOMAL & DR I\ TG & D
DTV Y v 2 SHETREMERE TR TS
L%, BU-Ab 5% DR e/ % Tumor/
Blood ratio, Tumor/Tissue ratio fg X CHH L,
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