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In-111 %€ 0 2 v —F VHIAROFHER
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WE ORME* Rk ReA* Al Kk—*

s In-111 %< / 7 v —F HE (In-111 MoAD) iz X % radioimmunoscintigraphy DORES TH 5

R Rt OB P AR & BAYIC, In-111 MoAb 0 fFIRANBS BN I o W TR & A& 7. In-111
MoADb (372 7 7 — < Hiffk 225.288, 1gG2a) 40uCi /10 ug % T v MCHEEGHEFRAICIFHEREZ FE VX — b
L 3 BRBEOELBRERIT o 7o, FAMIBENEEIL, BHicixEic EEAEICHFEELR (61%, 3hn), Zo
ANEOREFEE TR L 2Q1%, 72hr), fKoTY VYV —2 %8I b2V FY 7THE~OKIHEDHE
Mp3EED Sz (11% —> 44%). —F, BEHE, 70y —LrL5EHZ LMW TLIRIE—ETH 7.
I-125 MoAb T, A0 RN EITo 7245 DX 5 REMRED bATEIC—EDOAMER L.

PLEX D, In-111 MoAb AfFHIRICER S hiz0big, In-111 33) Y S —AicfF8+5 2 & 25, Bk

RO ER = Z A bhi.

I &

BRI L TREMOEWE ) F e —F BT
{& (MoADb) 7 F 7= D 22 (radioimmunoscinti-
graphy, RIS) <>, &% (radioimmunotherapy, RIT)
PREAOND IO TR, TOFRAERERSH
TV, FERGEPHLShTWEZ L, RIS®
ZEOFRITZLEALY D ZE 2 b, 1ERE
D 131 2 VbR TERRLY, RFLELT
364keV DR LVX =P H I A T2 EBA
A=y SitEz L znI L, KNTORI —
FEBAREH S v T & 7239, 22 TS,
bifunctional chelate %l % F v~ 7z RUZEEE 0 F5ED
2k v, -l S0 BEEE FATEASH
225559, 1 — AL LT DTPA (diethylene-
triaminepentaacetic acid) % fiv % LS EH

il

* ERRNFEEZETEEER

= 634108 18 1

ExkfEft 6341258 H

RIREERS | £RMERT 13-1 (8 920)
ERREEERHEEZER

WA |

<& Y, DTPA #54 MoAb # fEfl L T 3 7 1
In-111 chloride #{BA+ 2 DA TEMMET T2
7o, fHET IO EERIENRAS S DIPA &
MoAb O % v MUEMBF[EETH . S big, In-111
DFFELLTH Y AT REDBHICEZ LY
T3 ¥ — (171keV, 245keV) TH 5 E, BH#Ric
LABENENWI LR ETON B39, 23 —
FESRTA <, In-111 LHEOHEZEAT
LbEVEETH B, LaL, In-111 MoAb i3,
EMEROKER D b TRIShic & 5 ICFEBRZE
Wicw, FFRURES X O A O EIFEE O RH
PEREETHDZ LAMERL LTHEBsh2 L)
T ->T&ERSY, 2ZCHEELIX, T o Inlll
MoAb o fF NEEE#E FF O fFEA 25 AU R D 72
HOREITE D DTV, E#E %, In-111 MoAb
D FFHIBENBURRES TR, & bICHIfENTO In-111
DHFEHRIZ O W TR 2 RA .

. #HEELVHE

1) ks L UHRSHERTEIC & D1EH
w7z MoAb 1%, < =z IgGea TH Y, HF
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Homogenization

26 % 2 5 (1989)

0.25M Sucrose - 0.01M Tris HCl, pH 7.6

2000rpm 15min

ppt | sup
| A
Nucleus 5000g 15min
sup ppt
105,000g9 60min Mitochondria
sup ppt (with Lysosome)
Supernatant Microsome

Fig. 1 Preparation of subcellular fractions.

2477 O EM: B AAEREEEE AR (gp240) %58
W BHE b AT — < Hifk 225.288 TH 510,
DTPA #£4 225.28S i¥, mixed anhydride DTPA
BCEVIERE N7 L DTH B (ZME-018®, ¥
Era 7Y 5y 28, MR, ks oo
7 ua (In-111) (AARZAY 74Py 7 2#8) LR
BLznb, BRTIONEA vFa— T5Z
LCHRT T 5. In-1113884%, V) A AR
vw b5 74 (10 ¥BT7vE=U L. 2 X
)= 105M 7 = VEp=2:2:1, pH22) CiI,
8479, DIEMRZR L, WHED In-111 1338 72 5>
o, Fle, X=R—ru<rr574 (0.15M
WALF R Y U L) CRRE UCRER, AKEEbA vV
A (ZrAR) OFRTERD bhins o7k,

2) EhipskER

In-111 225.28S 40 xCi/10 ug % 200-250 g DK
SD 7 v NERARE VEHEL, 3,8, 17,24,48,72
FREIRICERR Uiz, IR, FFoOBERS X O
EBEHEL, 2B5GRICHT 2 £t 1g U2y
DIRHREDEIE (%]ID/g) Z3Rw <.

IR IO —icZ D EED 10 fZ8 D 0.25 M
v aFEM 0.0l M + Y 2 IEERIRMEE (PH 7.4) Z /N
2T, Rz xEVFx—rLEDb, 3BE
(2,000 rpm X 15 min, 5,000 gx 15 min, 105,000 g x
60 min) O ELRIEL 1To72. BOBREICL VIE
CESE, VY2 kELI bar R 74HE,
7wy —L5E, EEAEICHBELTEOBO
DLYEDHREGHHE Z WE L7z (Fig. 1)1,

%ID/g

5x107 1

T

4 48 72
time(hr)
Fig. 2 Clearance of blood (@) and liver (M) with
In-111 labeled monoclonal antibody 225.28S.
The data in this figure were expressed as the
mean values of 4-7 rats at each time point.

& 5 ICHIBEN T DORERRE D TFERK 2 it 2
rewic EENEE F NVIBEEERE S e v ST
7 4+ — (GF-HPLC) 2 X Y p#r L7z, ki 100 !
% TSKgel G3000SWXL ( + — v #-il) 33 HPLC
(BEdi) iy, 0.1 M vV v Eeis ik (pH
7.4) # AIVWEIRT 1 m/min OFHE THEH L.
BHEhHREEZAEL, 22~ 77025
7z.

3) 3I— FiElnik L& DL

In-111 MoAb & = — FiZEi; MoAb o fFiEial
BERER B X CHSHEFEROEE © kT
B7wic, FAIL MoAbx 7 w5 3w THETI-125
E#L, 1),2) L 3FRAgEOBRH 2T
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10 v I T T T
90 20,85
o4 47
80 39011 | 2252
o 70- | <991 $10,73
o 9. 0T
60 ; ) : \
< o Jgiz.o1y
g i 41.21 44.15
o 40 37,42
5 a0 28.33
O oo IS S M/
10 6 o0 1@75 1956 20.99 24.41 24.277
@ i 1 T 1 1 Ll
3 8 17 21 48 72
Time(hr)

el N Mito B Mier Sup
Fig. 3 Subcellular distribution of In-111 labeled monoclonal antibody 225.28S. Mean
values of 4-7 rats.

3hr 24hr 72hr

Radioactlivity of In-111

6 10 14 6 10 14 6 10 14
Retention time (min)
Fig. 4 High performance liquid chromatography for the supernatants with In-111 labeled
monoclonal antibody 225.28S.

RSP X Y sReb 7 AR PR R RE O AR R

m & =% Wi syfiz, Fig.3 (O Lie, 54 3-8 M0

Figure 2 {2, In-111 MoAb 5.4 0 Mk X O B iUt i EESCED bhie., 8
T O RERFHIIUH REHERS 2 7R L7z, In-111 MoADb RERILIRE T, 2 O ORI BRI IZ R
%2450 = CHBURRRIZ BRI ER L, 248% L, RoTY YV —b2ELIba v Y 7THE
M#&IcK 1%ID/g IKELD L, BIE—EDPK OIRFHREDSRERFICEEIM L2, —F, B4OE, 2
fEZ R L7z, —F, MO R D 7wy — LA EOBSREICERHESXIEL AL
L. Abh, BE—EONMER L. ZOHEAI,
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Fig. 5 Subcellular distribution of I-125 labeled monoclonal antibody 225.28S. Mean

values of 3-4 rats.

17hr

Radioactivity of I-125

6 10 14

48hr

6 10 14

Retention time (min)

Fig. 6 High performance liquid chromatography for the supernatants with 1-125 mono-

clonal antibody 225.28S.

TBER AT T 2 IR TIE—IE I 78 - 2 241
% bRFRE L 7.

EiER OB % GF-HPLC IC X D 407 L7
K% Fig. 4 [ZipLie, #5 3RH% T, ks
DRIG5> 25 RFEERH] 9 430 1eG I YT 5 HF
ENEIEHS . & ONEOREEEIL R
TR L, BhH% 24, 72 K 0 BOREH T,
IgG L W /MR TFROZE~OBITHED bhi,

I-125 MoAb DA Tix, FFFRET R
#]121Z In-111 MoAb } [FIFREE (6.40 x 10-1%ID/g,
17hr) ©& %23, In-111 MoAb & B/r b iRisfIC
BT BMEMA %R L7 (3.86x10-1%ID/g, 48 hr).

FFHIAEPN IR SRR & ORI B W T L R ICEHES
228 5, In-111 MoAb 04 L B v fitkd
REAMA ORRBEILIZZRD b hin A - 72 (Fig. 5).
&5z ko GF-HPLC (2 & 3 faETix, £o
BT b i 1gG AYEIC RRES TREL, /Y
FERSBE~OBREO BITIR Do otz
(Fig. 6),

Iv.

T
RIS ik, BMEE*RHT 2 HFESHETH
E2 0 T, EREBRICEREE DO FH Y MoAb %
Avaiewic, WEMOMWRITMAIE 2 ER2Y

E 2
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ETLHYVIDLWVWHFEERF> TS, Larl,
RIS T/REN D EHIILT U EEBERS 5
WEHUEODZEMEL TV B D TIEAL, H<
ZCHRHBEED AR E KB L2 b D TH B Z & %[
FRICEEET A HLEND B,

RIS BB L LT, In-111 23V 5
nN5IZLENEELL o TE2A, In-111 MoAb
DL, FF~OEWEHO 2D IR FEE O
JRHEORHICREETH 5 Z L SRR L LTIEH
ENRTW5SY), In-111 MoAb 23, oAk b¥
B, BRHE~LLLNHT 57, Kupffer g%
DHENFHOBEERERE X b TV, B
FETRFCHEEBHEOBECLD LD THD &
FEz bR TW3%2, HSEORFTH, In-111
MoAb HHETIC2 v A FIERIEED AT, &
51z, FFHEEA = v A FOREPSTOMIRICH¥R
TBLDTHB L ThE, MoAb 5%k HEE
FEONICE— 7 CETHRTTHEH, EREIC
TG 24  THHE T A EASED DAl
ZLb, HBNRIC X BN ER B FEROB
Fred#Easizwv., Larl, In-111 MoAb DfF
FRAEICHFEEMRICHERET 2 boTHDZ L
PIRERTVWS LO0, FFEEMRO LA
Y0 Xo AT Inlll BNEET S 2RI LE
AT H S TV, In-111 chloride % FvwT
LElbb T - 7z & FERICHUREE D RPN 5>
RS LzBa i1, bhabh 0dz In-111
MoAb TO#ER L 4 < [[AlEkIC, FHARANEUHEER
EESENS Y YV — AREA~BITT B L OHE
233% 313, In-111 chloride % ¥ARPNIEE- L7z
&, In-111 13PN THEL M IC transferrin & FEA L
In-111 transferrin & 725 Z L 36 TV B,
In-111 transferrin % transferrin receptor # 4 L
THICEBRE A0S, In-111 OFEENAT 5.
FEEEL7- In-11143%, VY Yy — A IcWY RAsh*
DEEOREZIELRT BFER, BITHSHER
BREYRTZ LIRS DD LBDbA B,
L% In-111 MoAb 234{AANT In-111 DTPA 0jF
CMRETBOND, ELMICELr SR, M
HLasERIL-LES B THS D, BT,

AEbLA b ® Lz In-111 MoAb To#ERIE,
In-111 DTPA 234 U7 AlEEMT & b TIEL, i
HED In-111 L7 Z L 2FRMT 25D TH 5.
bbb, In-111 MoAb I\ -7z A fFHIAEIZER
VAEND & In-111 23 DTPA 7 i R Uik o
In-111 L 2 Y VY V—aNICFEEh, In-111
chloride DG L R ICTF RS EERGEO—H L &
STWBLDEEZBND., ZDZ LiX, RISD
Be, RS VWEHGREEEZEL X TWEDT
XL, RPERREESA 2 b IR CHUR & 5 W
BHEONHE L 525 RISORFEZFL TY
5L0LrE%2XH. In-111 DTPA MoAb DO FEW
FHER O, In-111 © DTPA 7 b D fFHE,
+72b% In-111 DTPA MoAb o in vivo TOR
REMICERT % L #Ex2bh 5. in vitro T
In-111 » DTPA ~OiWEAMEREREELS b
DO, 76 DJRRET in vivo TIXZORE
rEETERAVbOLELLND.

—J5 3 — Ntk o4, FcflichTh
FEleAIEE -0 2 IS RE AT R 5 i, THAEIC
EREShTOBI— FMuick o TlElfL72a—F
BB ERTLEI ZLICE D EEXD
n3®, I-125 MoAb <& & h iz AR HHE
DR RTZB D bh o7z Z i, I
BEL72 3 — o o8 I ERANICTEE L 20
72w, EepicHEficEEhTLEI bR
FELTWD LEbhs,

%@ GF-HPLC iz Xk 3437 ¢, In-111 MoAb
5. 24 R OB VRIS 1gG 3 2 & /N T
BEOE~DOHEOBITLRD b2y, Thid,
Yifkki4 DTPA * v — N2 & b/ T8
VB ~DHEEE D AT (transcomplexation), &
Wit AEt S iz In-111 MoAb D 4MEED I sk
FTH5LDOTHH I LHRENE., ZoRIEALT
X, SHROBIEREL LTHEAXLETHSD.

I-125 MoAb T IgG 43 & /INFES T~
DHHEOBITHEN AL WD, Bl —F
fbic X » TAEU M =2 — PSS ~Rit s h
B7onb L, In-111 MoAb & I-125
MoAb TR TR D ER DO H 72 b
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¥, RN TOFERELRLZ 2 L 3BEEL
TWaizot bBbhs,

H#%\Z In-111 MoAb # 5§ IC[RE & 75 5 FFE
WREZERESEBHEE LTI, SEIOKBIRKEEIC
bEol L, UToRFEREZY 5. 1) DTPA &
VRO EL— Al & v 31, 2) DTPA
& MoAb D cofgl% {2 L, In-111 DTPA &
LT b oPEit 2R+ 519, 3) mA 203
RepiboTHETaz Licxy, In-111 OfH
B2, EIXAFICERY A hic In-111 Ofk
HERT. 4 BRSO — F b 5T 519,
Ihbondb, 1),2),4) T TN 20 DfER
TRALELNTWS A, FBEHEL 2B+ 51
Wi oTWhEWX S Th b, FFEREEFOMRH
IZRE, B s FEREBRE RS 6N D & L3
HEhs.

V. ¥¢& &

In-111 MoAb D FFERUCEI LT, FFH AN 4>
BENZR1F % In-111 FbaE D TFETALO A & 1T
27z, In-111 MoADb XfFfIjICEERE AizD D,
DTPA 7 LB L 72 In-111 289 ¥ V' — AICERD
RENTEZEDEEDREE RE BT 2 Z & 23,
In-111 MoAb iz X % A * — ¥ L@ EHY FFithE
FeRBICHR<BE L TWa Lo L Bbhr.

AWFFE D —HI%, WEF 63 4REE A 75 A BFEBhk &
(KNREE 62-17) ORIBNIZ X 72, F7z, £/ 7 m—F)
PEZRE L T R E o HFABRE S X O v
CULEFRBLTLES-BEA VT 4 v 7 2t
WEZRLET.
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Summary

Subcellular Kinetics of In-111 Monoclonal Antibody in Liver

Seigo KiNuyA, Kunihiko YokoyaMmA, Naoto WATANABE, Takako URESHINO,
Tamio ABURANO, Norihisa ToNaMI and Kinichi HISADA

Department of Nuclear Medicine, Kanazawa University, School of Medicine

To evaluate the mechanism for prolonged reten-
tion of In-111 monoclonal antibody (MoAb) by
the liver, we investigated the subcellular kinetics
of the In-111 225.28S, an antimelanoma IgGe-a.
Forty pCi/10 ug of the In-111 MoAb was injected
1V into groups of SD rats. The liver was excised at
3, 8, 17, 24, 48 and 72 hr and homogenized with
0.25 M sucrose containing 0.01 M Tris-HCI buffer
(pH 7.6). Subcellular fractionation was carried out
by 3-step (ultra-)centrifugation. The radioactivity
of each fraction including nuclear, mitochondrial
(lysosomal), microsomal and supernatant fraction
was measured and expressed as a percentage of the
total radioactivity of all the fractions. Moreover,
the supernatant fraction was assessed by size ex-
clusion HPLC.

The supernatant was a predominant fraction of
the In-111 radioactivity, 619% at 3 hr, and was
decreased with time, 219 at 72 hr (p<<0.01), while
the activity in the mitochondrial fraction con-
tinued to increase from 11 % to 44 %. As compared
to these two fractions, the nuclear and microsomal
radioactivities were relatively constant, 10-259%,

throughout the study. The HPLC analysis revealed
that the supernatant In-111 activity at early time
points was mainly eluted with an intact IgG and
thereafter this major peak activity was reduced
with associated activity peaks found in smaller
moiety fractions.

To compare the In-111 MoAb with the iodine
labeled MoAb, we also investigated the subcellular
kinetics of the I-125 MoAb in the same manner.
We found that I-125 MoAb did not show the
sequential distribution changes found with the
In-111 MoAb.

Our results demonstrated that the mitochondrial
fraction which contained lysosome played an im-
portant role in hepatic retention for the In-111
MoAb; once taken up by the liver, the MoAb was
metabolized in the supernatant and the In-111 ion
was transchelated from DTPA onto the lysosomal
substances resulting in prolonged retention by the
liver.

Key words: In-111 monoclonal antibody, Hepa-
tic uptake, Subcellular distribution.
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