Studies on the Hepatic Uptake of In-111 Labeled
Monoclonal Antibodies and the Method to
Reduce the Hepatic Uptake
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In-111 R € / 7 0 —F LV HAE O FEBE B X
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HoBs ¥ W
(PR 24 2 A 6 BZM)

Indium (In)-111 #F5E / 7 v —F L Hifk (monoclonal antibody, MoAb) K &k By v+ 5
7 4 (radioimmunoscintigraphy, RIS) OFRIBE&S T H 2 FF st AL B SE O MR % B 91, In-111
MoAb O HHIRRAMEAESF 2R T 2 L AL, FREEERORN 2T 7. TE5 v b o
In-111 225.288 (#i# Z / —~ MoAb), 1.48MBq/10u g 85 L7 £ 2 5, FFRETEEI: MoAb 15
24RFMHITICKI 1 %6ID/g WWEL L BRITIZ—EDOEERL 2. FAREE0.25M s a $EHN0.01M b ) R 45
RBEH (PH7.6) THREY 2 — P L%, SBEORLBERZTY, BOE, VY V—Akdfr: oy
FUTSE, 370 -L4H, LEIEO 4 HEEE THFABSESHERE L. KRR
RER EERIFEEL 722 (61%, 3hr), FEFIIZIRA L (21%, 72hr), Rb->TY YV —2%&0 3 b 2
YRV 7 SEOBREAEMSEML 72 11%-44%). EESE 5 VEBEERE s o~ 757 4 —ic &
DAHLIzE 22, MoAb 55 BHIIZ I ATEEIX 312 1gG ICil 4 ¥ 2 AT RAECBH s Wizt &
ORI R EETEEIR 1gG X D NS T ROSEABIT U, 1125 225.28 S 13 ATMNT PIESHEE A6 10 8
HRELRED SRS, VYV —L2%2&08 ba > MY 7HEOREHER MAOREICE T b &Iz {E
fE2RLI. KIB@BAERX — K <7 21z In-111 ZCE025 (#; CEA MoAb), 0.37MBq/5 v g %45
U, 0.25M3 a¥fic & 2 4 B OELIRMEERTY, IDBERY Y Y — ASE %58 8RS
FEMET LIz 25, MoAb 5B FHMI I LER T 2 ST BBG R L (652%,
3hr—20%, 144hr), V V' — L SYE O BETEEL R > THINL 72 (169~29%) . ME B4R I PI BB RE 545 12
RREFNELERD 60T, VY V- ASEOREEEAL OB TLEESTR LY. o7, BEIC
BUIHEEITFE B L 3RS 2BFCETLDTH B £ L5 N1, In1ll ZCE025 54885/ 51
i Fe™ dmg 2% 5L B4, FFHETE R ERE24BMBZIZB T, Fe JEE580 13%ID/g » &
Fe &t 58D 8 %ID/g £I60% T Lz, —F, EE~ORSEEERIIEMRED s hih ot &
54z, Fe ERTI, FFHIIRAY ¥ V' — ASE O HETEES Fe I SBCHARMA L, Br—E0E %
wUT (13— 15%). FFdTEElE, Fe % 2mg #50BATH, 0.5mg % MoAb #5/H £ T 4 HE
FRELLBETHLRBECHA L. Fe 5 MoAb #E50MBESKM L DG LzBaTY,
FFRstRE I FRRE A L 7o dt, RS OB ORE My 2 R 2R L. DEDRERE LY,
In-111 MoAb #R5MZRIRE & 72 2 e, &V IFHETEEEMIE , FFMaA T diethylenetriaminep-
entaacetic acid (DTPA) 2> S f#BEL 72 In-111 230 VYV — A5 ERIFET 2 2 L0 ER L E 2 sn e,
In-111 MoAb #5 DO H480EIATIZ Fe #4572 itk D, BE~OHNEEREETI 22 L 12
<, RO OBSREZ NS ¥, TREEEOAEERL 55 2 LARENT. - T, Fe ol
B3Rz L NS & UHFARREOBRHED A EAA D CHIE LSS .

Key words In-111 labeled monoclonal antibody, hepatic uptake, subcell-
ular distribution, lysosome, Fe pre-load

Abbreviations: DTPA, diethylenetriaminepentaacetic acid; GF-HPLC, gel filtration high
performance liquid chromatography ; In, indium ; In-Tf, indium-transferrin complex ;
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BHEBSR L TEBREEOE VT /7 a— T
(monoclonal antibody, MoAb) % Hbt tEEHE THRRR L
ERIEBRET 2D, BOREZWE (radioi-
mmunoscintigraphy, RIS) #8S8 & &5 T 5. fERD
X@EH, CT, BEK, o RBEERIED
MRI 25, HL ETCHBOBRBIZEILBHTH S0
L, RIS WBOBHZH £ L TOBEUELHLE
BoTwd. £, ZOHFER, BOWKKE (radioi-
mmunotherapy, RIT) i2 b [G AR R FEE L > T
iz, —BEOBMESEFEIATHS.

RIS AV 2 AR e LT, ERAEsE 2
SRETENTWEIE, yROAZLT AR BT
27 RIT WbIGEHL>ZZms, fERED
Todine (I)-131 B& <AL TERT™ L, )
364 KeV DZANF—BH Y2 H AT L DA A~
vyregzlinnit, QENTORI — PR
HiIcks br——DTEEME, @RIS & LTRWw%

E/BI L D EBHREVEDORANVEHINTE
Jo o,

BECIREEESE S L — M EE BV RERRE
OFE™ )z X 0, Indium (In)-111 O B IELEH
FHERLIENESL>TE - S EMBE
i3, 3—F &L H MoAb KEEREESES I N
TEEWVEHIZ, MoAb r ORIcF v — MEIEFEAL
TBLDENDHS, ¥FLr— bAH & LT DTPA
(diethylenetriaminepentaacetic acid) % Fiv> 2 #H#
ENEFRTHD, DTPA & MoAb PEBILTBY
A vy A (Inlll) 2 BET 272 W THEEBY5E
T3, ftoT, HETHOEHEMI, PIFRETRE
ZFy MEEEETH S . In1ll OFEL LT, ¥
A AT ARBICEE LWL R LF — (171KeV,
245KeV) CH B = LiziNz, BRRIC L BB TN
rRBHIFe M. i, 33— FEER MoAb ItHhx,
In-111 & MoAb OESRBENITBVTLIVRETD
294 o8, 3 — FHEE MoAb Tid A A=Y v/ TE&
EWEBCWHLTH BIFREREGL I ENTES.
xoiz, RIT B, ALEBMEEETH 3
Yitrium (Y)-90 % O E CHEBAIRETH 2.
o, M3l kb2 ENLERAZE L LT
In-111 MoAb iz & 2 RIS OERICENED SN TE
7.

L L, In11l MoAb i, FFEIRASE VDI, lixs
PR B & U R B 0 IR BRI AL 0 fi I BT DR S D d

N

BEEETH D 2 LOERICHCE L TRERMER
LTEHENZ IR TERLYY. Zhiz, B8
EEREDEBIRE» S D ABEFREINLERT
B0, THEE LTHEERX OFETHANOEREE
TR¥LHFENERY CCEKRHCEASL T
3. L L, In-111 MoAb O FF~D IR 2 R
T TORRCET 3 BESAEH S MITENTY
v, b THIZEVFERE, X 2 e
WMOAARHETZIENRENTVLIBRETSH
p o~ In111 MoAb 58O FFBUTEERSE O RE %
ML~V CEEIICRE LRSI, REZTRS
nz.

%z, In-111 MoAb DT RIBEIUEFF D B9 2 % v
BT HEt RSB OO EER I s fREUE D IRET TH B LE X,
In-111 MoAb o FFHERIPYRETEEST A, & & il T
o In-111 OEEER DLW THRN2EA:. £, K
WA R EE SR B & Y, FFAIB B RES3 AR & B
WP RETRES A OEES B W HIRKED &,
In-111 MoAb #5112 5e37% Fe 28535 2T, I
HETEE 2 BR L G2 »ErEHES T

HEE & UHE

I. EES v ok siRE

1. EEEY

FEBFY2v Iy b, 200—250g 2RV,

9. /7 u—FVHEE XU In-111 Bk

MoAb i, £ FE247F DENE GEBHEEE QR
(gp240) #WF;T 2L+ AT/ —F MoAb 225.28
S (=7 A IgGa) (Hybritech, XE) TH3%. &
MoAb ix, DTPA #& MoAb O T* v MMeftf s
NizbOTHY, METEEEERL, Bl YA

(In-111, 74AMBg/ml) (BAAY 74 S v 7 A, EHK)
1ml % ERFAEEE (0.26M 27 = VEEE®R, pH
1.5) Iml &L, Zhic DTPA ##& MoAb HH#
(Img/2ml) 2ml 212 BRT3053 4 ¥ F aX— ML
%, hAEEN (DTPA MM0.26M 7 = v BREHHE,
pH 8.5) dml 2MzRIGEEET A I LICEDETT
5.
3. EBFEOBE

In-111 483, UV AF VBB s o< ST 74
(thin layer chromatography, TLC) (DC-Plastikfoli-
en Kieselgel 60 Fu) (Merch, #EF A V) B& U=
S—ru= b 77 4 @2x40cm, HEEEE, KA T

MoAb, monoclonal antibody ; RIS, radioimmunoscintigraphy ; RIT, radioimmunotherapy ;
Tf, transferrin ; TLC, thin layer chromatography
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#0.1pg ® MoAb 2 ARy Lzt ¥, K
47 n (3a4F) DBEAOEEERE L.
TLC i, W%BFMT v E= A, A5 /=1L, 0.5M
s7rvBE2 12 1 TEALLEBK H2.2) TR
BL7Y. N—sf—2u< bS5 7 40%, 0.15MEL
FLUDABBTCRALL. Wihd, BREHRS
272, TLCA F v+ —=]TC-501 (7 o, ER) THK
e REE L 2.

4. BB

1) £HNSH

In-111 225.28S 1.48MBq/10x g # 7 v b B#IR &
DEEL, 3, 8, 17, 24, 48, T2REHBICEBRL
(n=4-7). ¥, FOBREES L VHEELZAEL,
SRERIINT 25 1g U720 OBETEED S E
& (%ID/g) ¥kwiz. 2L EHEEEOREEDITISD
%13, BHEEROY ) Y POEEEC L > THIEL
To. HRERER, A—bt v IANBEF AT S —
ARC301 (7 u k) CTHIEL:.

2) FFBEA BT RE 4 O HIE

Fo—8e2tTML Z0EZ010EED0.25M = 5
mo.01IM b ) AIBREEW (pH 7.6) 2MA T, Ry
I—HREYFAF— FHFHERE, RR) THEY
A—bULA—ETHRMBL I, BELE LS KR-20000
(ARE, ER) B & 8% 05 L5-50B (Beckman, %
E) 2V 3EEOE LRI 2,000rpm X 15min—
5,000g X 15min—105, 000g X 60min) 21T>7- (K 1).
FoEo B L2 ELEH Y, —BORER 4

Homogenization

CORBRCITo7. ZhoDEMREIZE D IECH
SE, VYV —LEEOI NI RYTHE, 270
V—L5E, LESECAHHLTERXOSEIZEEN
DIGTRERRIE L (™ 1)™.

3) MRS REE RN OB
HEATORKEDFERNERETT 2 DI LE
SEESVRBEEBEE O NS T 7 4 (gel
filtration high performance liquid chromatograph-
y, GF-HPLC) W2 & D & 4FL 7z, £ 100kl %
TSKgel G3000SWXL (+—V, EX) %% HPLC &
B LC6A (B, HER) IKHEML, 0. 1MV »BEFK
(pH7.4) #AWT, BT lml/min OFETHEEL
o, BHEIWLBEREEREL, 7= b7 058
7z

5. 3— FERIE L O

In-111 MoAb & 2 — Nz MoAb OFFHBRE P st
RS L URS S EERAOHER LB T 210
2, B%2L MoAb 22 w5 3 TE?T 1125 E%
L, 4 EEBROBRE 2T o7, lmg D 225.285i, 2
7{tF + VU 7 4 (1-125) (Amersham, #[E) 37MBq %
BHIL, 20ug D27 us 3T (FH, HE) 2EM
%, 2HMERTCRIGES . FALE@EY T4 PD-10
(Pharmacia, A7 x—7) v, KRGO 1125 %
BFreERBCBAVL. EBER2%THho . 1125
225.28 S 517, 48, T2REHIBICEIE LT (n=3—4).
II. R~ 29 Rt 2R

1. EMNAT /) —=BHEX—-FN7 LK

0.25M Sucrose - 0.01M Tris HCI, pH 7.6

2,000rpm 15min

ppt | sup

| 1

Nucleus 5,000g 15min
sup i ppt
I ) 1
) 105,000g 60min Mitochondria
sup 1 ppt (with Lysosome)
|
Supernatant Microsome

Fig.1. Three steps subcellular fractionation. Fractionation was carried out at 4°C. Fractions were
assessed for radioactivity in a well-type scintillation counter. The lysosome was co-fractionated

with the mitochondrial fraction in this method.
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1) BieT L W, EE, A, B %, B, 2B, SERok

SKl4 bbAT/ —<%BELI 4~ 6 BFDH BES R %ID/g £ LTKRDI (n=4-7).
BALB/c X—F=wRA&EH . &t A5/ — < i . fF &k CEEMENBREEES O HE
SRR SK-14 1k, @IRKZEEFEEEMBHLRES EE T v MBI 2T & HEIC 3 BB O R LR
g, FNBEEOHFRC L VEEEZ . 2TV, 6 L CESEBICBT 2 &2 0MEsEh

2) ®/ 7 a—F Lk DRETRE R R D 7z

1. 2. EEBIC/ERL 72 In-111 225.28S, 0.37 2. £ PRIBEBHEX —F <7 A2 L3R5
MBq/5 g #BEEIRE DEREL 72. 1) ®/ 70—+ LHE

3) EBA®% #i CEA MoAb, ZCE025 (= A IgG)) (Hybritec.

i EERSEONE h) 2729 & MoAb $225.28S X A&z

PiEses 6, 17, 24, 48, 120 CTRE&Z L, M@ DTPA & MoAb O T+ v MbEh T,

b i E

Fig.2. Posterior scintigrams of tumor-bearing mice obtained 3 days after administrat-
ion of In-111 labeled ZCE025 (3.7 MBq/50 ng). Arrows show the radioactivity in the
tumors. A, OSS colon cancer ; B, SSS colon cancer ; C, SCC colon cancer; D, YSC
colon cancer ; E, YSC (LN) colon cancer. High hepatic activities are noted in all the
mice.
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In-111 42 & 2 B MEARRE AT AR I, 225.28S & Atk D
fETITo 72,

2) BET L FDRINE

M BALB/c X —F—~<2 R, 4 — 6 FESEHW.
DT OMFHCEILS, B EBEREOBRIFEEE
7L & EIRT 3 BT 0SS, SCC, SSS, YSC, YSC
(LN) D520t F KIFEHE X — F— <7 X KFRER
EFwBMEL, In-111 ZCE025 3.7MBq/5 0 u g %%
BEURBHRLA A=Y 72y v FL—varvh R
Sigmadl4 (Aloka, HE) #BWTITo7. 4 A=Y
YLk BEBERHIEORKRE, 0SS A0 M ERH
BYRIFTHoM0, O UT oK H
wiz ({2). EE5 BOMBEEE, SIRKEEZRLEH
AFRFT BRI AR R EE, KM 4 o T
B DREEZIT 2.

3) In-1l4m & O "R S & 2 HET
In-111 MoAb D{ENZEE) & MoAb & 1EEEL 72 4
YV ALAF Y OERNEFHOLE DS, In111
ZCE025 (0.37MBq/ 5 ug) L iEfbA v 2w A
(In-114m) (0.37MBq) (Du Pout, X E) »FERLS5 L

Homogenization

7. ZOFAEIRICIEAR O DTPA »MESORENL
DEHEEEFNLTVS. 22 TInlldm BEOEEIC
%375, DTPA & In-lldm DS EB S0, B
TRYER % .08 (Centricon 30, 2,000g X% 20min)
(Amicon, X&) L, DTPA %2KkE7 2 L REEIZ,
In-1ldm O a0 1 FEEREH 2910, BE*0.15M
7 U BEME (pH D) WEHRL L.

4) BEBEOWE

¥BE5W T D In-114m DTPA 8 X OKE{EA > P
L In (OH);0E#%, 1. 3. LAUAETTLC B
LU= —ya~w 7574 TEmL:.

5) EBRHFE

i. In11l B &£ In-11dm ORESEED S BEHAIE 15

In-111 3 & U In-114m OSEE IR, &2 OFHEOY
FHREREOZ (In-111, Ti2 =2.83H ; In-114m,
Ti2 =4951B) WA D HBERAIE L. BBEZOK
SHEE (A) B XU In-111 »3H3E L # OIRETRE2 1T I
RLUDBH—r BROBUSEE B) ., #RLAEE4D
YTV DWTHEL . BIER, 150KeV —250K-
eV Iy BIANLF-—FHEHEZELL. KADITE L,

0.25M Sucrose

|
1,000g 10min
ppt | sup
!
600g 10min
ppt |
§
600g 10min
ppt I
{
Nucleus 3,300g 10min
sup i ppt
L
3,300g,10min
-
- I -
10,000g 25min Mitochondria
sup | ppt
j R
105,000g 60min Lysosome
sup 1 ppt
| !
Supernatant Microsome

Fig.3. Four steps subcellular fractionation.

from the mitochondrial fraction in this method,

Fractionation was carried out at 4°C. Fractions were
assessed for radioactivity in a well-type scintillation counter.

The lysosomal fraction was isolated



In-111 B X In-1l4m OHUREESEH Lz,

In-111 OREHRE=(A)—(B)x 2t !,

ti3, (A) HIE®»S B) HIEE TOHE

In-114m DfxEEE=(B)
¥, TOFET In-lll b Inlldm ORETEED 7B
BHATETH S 2 &%, In-111 & In-114m ORI
WE L CESHROBEEERIIET 22 kb, F
BHEETEL .

i . EEASRORE

In-111 ZCE025 & In-1l4m DEAEWEHEE 3, 2
4, 48, 120BsFRE TR L, m¥K, EE, T, B,
®, &, 5, BErERL, Inlll ZCE02S B8 &V
Inlldm OAEERN S %2 %ID/g & L TR L
(n=6—10).

il BB & CESHAA RO HIE

BEOERER S SC—BREMTZ LT, Y
VY —AREEIVBERS SBT A AEEAVE.
FFs & CEEEE 2720 3 EED0 0.25M ¥ a SR
THREY R — b LK, 4BREORLEE 600gX
10min—3, 300g X 10min—~10, 000g X 25min—105,000
gx 60min) TV, BECHAE, L ha¥FUT
SE, VYV —AAE, 70V —L08E, EEDS
AEXEBTERZOSEFO Inl1ll 8LV In-1ldm O
HERE R R D (M 3)¥.

. Fe 35 (2 & 5 In-111 MoAb O#FABHE &

UHRARH O X LDRE
1. EhRT/—<BIERX— <7 AL DHE

%ID/g

\d v v

24 48 72
Time(hr)

Fig. 4. Time course of radioactivities of the
blood (@) and liver (M) in normal rats injec-
ted IV with In-111 labeled monoclonal antibody
225.28S. The data in this figure were expre-
ssed as the mean values for 4-7 rats at each
time point.

Fe* dmg (7 = ¥V >) (BB, KR BE24Rmg
iz In-111 225.288 %35 L7z, MoAb #5.24k5R%
B, B0 EERSH, i & CERMaN
WEEESHE 1. 4. OFETTEEL, FeRiR50%
LERE L.

2. b NRBEBER - N7 R LB

1) Fe B#E5#H BT 2 HAEOEEAIRB LU
SR P 5345 D R ML OMRES

In-111 ZCE025 # X O In-114m OBEEHE R 5488
RAETIC, Fe dmg 89k L7z, AR5 3, 24, 48,
120Bsf2 I B L, In-111 B8 LU In-114m OAGER
o, BB & CEBERAREEEMmEL. 2. 5)
DOFETHRE L (0=7-10).

2) Fe 5 BB 5HEORE

EFABEEEX—Fv v A% Fe dmg R5H
(n=10), Fe 2mg ¥ 5% n=2), HERSOMBET
O 4 ARER Fe 0.5mg {58 n=2) O 3HFHH
17, Fe #5488f% 12 In-111 ZCE025 B2REL, &
5T 24N IS L, £EASH, FHiERS LU
ISR ST EE 5 & Fe FEIRSRFL LB L.

3) Fe #5RROMEY

E#RX—FeyREEWT, dmg O Fe 2HifES
o 6 EERATD BV IX0FENCESE L, 48FSHIET I B E
U - SR EE & AR, FTAIAE PSR S & LU
L.

B 1

1. BTy Mok aiREd

1. HESPUEORE

EHw7 TLC &, MoAb #&® Inlll (Rf=0),
In-111-DTPA (Rf=0.5), iEHE In-111 (Rf=0.9) X5
BETRETH D, FiE225.28S A0 In-111 BHHEL
84.7%TH-71>. I3 MoAb f#& In-111 i3 Inlll-
DTPA ORETH D, EHEHO In-111 ZRH S1%
Mot Eir, =m0 RIS T 4 DFERLE
@@ﬁT,%ﬁ$mm@k47V¢A(:m4M®%
iz ehdrol.

2. HEENSA

In-111 225.28 S ¥ 5% 24F5R & CHFHETHE I3 RERFH)
o FEL, 24REERICH 1 %ID/g B L BRIEE
EOBERRL . —75, MO MRETEEREERICHE
Hri (M4).

3. FFmBENAETRES 1R

#5353 — sEEEBORICE, eI BB
@¢n%bént,8ﬁ%&u%Tﬁ:®mﬁ%uﬁ
EECES L, RboTY VY —sgaty vl
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) 7 AEOBNEELRERERICREM L. — 5, S gL REEL (5).

B, I20Y—A0EBORNEEICREBNEIZIE 4. AR RS e R O RE
AERDONTRE-EODMERLE. ZOMHEA LB OsAER GF-HPLC & ) 947 L -8,

i, EERSHICE T 3 FERMTIZ—ECH 2724 MoAb #:5 3 Btk Tld, HETAED AER A YR IS EERS

1@@_ ..........
98 -
80 f&
0 .
g’ 70 /
<89 AT
w60
e N
§ <o M)
E 40- 37.42
B 30 \\
L I NN N NN R S v
10 é@.gg/
: Z
24
Time(hr)

Fig.5. Subcellular distribution of In-111 225.28S in normal rat livers. Values were expressed as a
percentage of the total radioactivity for all the fractions. Mean values for 4-7 rats. Y, Nuclear
fraction ; §, Mitochondrial fraction; &, Microsomal fraction; @, Supernatant fraction.

Radioactivity of in-111

6 10 14 6 10 14 6 10 i4

Retention time (min)

Fig. 6. Gel filtration high performance liquid chromatography for the supernatants from the normal
rat liver injected with In-111 225.28S. A, 3 hr after MoAb injection; B, 24 hr after MoAb injection ;
C, 72 hr after MoAb injection.
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945m IgG (53F& 150KD) BN T 2 S FESEIC
BHANT:. ZOABEORETRERERROCEI L, B
Eo4h 612K T, 1gG X DINAFEDSBEAND
HEBEORITHED iz (H6).

5. 33— FERFE L OLE

1125 225.28S Cix, FFREREESRERATH
In-111 225.28S & I IZFRAE (6.40x107'%ID/¢g,

&

CEA T B Em 2R LT (3.86X107'%ID/g, 48hr).
%7, FRIEARETEED In-111 225.28S /S L R
7D RS EE DR R A HOELERED ST, o
EECBLT b LESFERCRD o (7).
%51z, kD GF-HPLC iz X 2B T3, 2R
BicbhizoTEWR IgG SEN R EESTEEL , MR
BAEADOBREORTERD s ol (H8).

17hr) TH -7, In-111 225.285 E Bz D R . #BEX— P2y 2B

1@@_ .............
90
% 8@—
T0
8 69.58 -
c
3 50 - /
| ™Y —
o A XK "o"/(/éi
8 30 Kl R0 S350
: 0. 200 NN 12, 90K
20 TN > N A\RTAN
t0- w5
2 /////'I// 7 ////}// / /1/%{%/4
17 48 T2
Time(hr)
Fig.7. Subcellular distribution of 1.125 225.28S in normal rat livers. Values were expressed as a

percentage of the total radioactivity for all the fractions. Mean values for 3-4 rats.
fraction ; N, Mitochondrial fraction; B, Microsomal fraction; 2, Supernatant fraction.

3, Nuclear

N A B

N
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6 10 14 6 10 14
Retention time (min)
Fig.8. Gel filtration high performance liquid chromatography for the supernatants from the normal

rat liver injected with 1-125 225.28S. A, 17 hr after MoAbD injection ; B, 48 hr after MoAb injection.
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100 -
90 ] //
| 34,0377
o ©°
g’ 0 F/58.88
€ 60- 15,14
0 5o <
0
o 497 \\24.39
e - Cc ) \ N
30 S .
oo NI, % /4
e 5 26,457
////'{/// ///i////

120
Time(hr)

Fig.9. Subcellular distribution of In-111 225.285 in the livers of melanoma-bearing mice. Values
were expressed as a percentage of the total radioactivity for all the fractions. Mean values for 4-7

mice. [, Nuclear fraction; N, Mitochondrial fraction ; B, Microsomal fraction ; %, Supernatant
fraction.

e 27777 7/ ..... 2 s
® 7@ RN 7 721 //%////’fé;
il . L, 5 ////‘///}6’ e
50 ZZz
g :
CH -
2 50 B
40 : .
[ R NN
& - NN
Ve RGN
o0 N e
10 17,62 218,247
glIIIIIe A
T T
17 24

Time(hr)

Fig. 10. Subcellular distribution of In-111 225.28S in the melanoma tumor. Values were expressed as
a percentage of the total radioactivity for all the fractions. Mean values for 4-5 mice. P2, Nuclear
fraction ; &, Mitochondrial fraction ; 81, Microsomal fraction ; B, Supernatant fraction.
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1. E AT/ —<BEX—RvY Ak 20
1) A BUEES TR
EES v FDBE AR, MoAb BEHEIICIX
ARSI E  LESERICEE L, JOREEER
REFICHD L (68.88%, 6hr—34.03%, 120hr), £
bhoTUYY—LA%ED I by Y 7HEICHREEE
HEATU I (11.93%—24.39%) (K 9).
2) BB RS AR
AR EE SRS, AR H e R
b, HEE6REICBT L OHDF & CEE LER
WZELERET, LikdtoTY VYV —ai&rs b
VEUTFAEAOBEEOCREZERD Sk r ok
(B410).
2. B MKBEBHER - F~YRICL BRET
1) #5mOBR
TLC B UR——2u<w 57 412 %D FE
Lzt 2%, #5840z In-114m DTPA BFALRD
ST, kB4 S AbTFELRZD o,
In111 ik, BEAYBHEEBEE L D TH .
Uetio T, EWOMRIE, TiABEED In-111 8 X
VA4 A YEO Inlldm OATHS I EBRENT.
2) In-111 ZCE025 DHUtEED 4
i. £ENSH
AFRETRE X, MoADb #2581 » & L& W E 2R
L (10.96%1D/g, 3hr), 24R¥MH#i21313.38%ID/g i<

30-

]

%ID/g
N
(=]
|
R T |

R e

NSO

X

10—

T TTrTrOrORSEy

R

s E L //]

-

IS LSS

TR

N
N
T

NN
8

/

N

B, BB~ ORSEEIERII 48R £ THE T 218
MERL, 488FRIH%I 30.06%1D/g OEERLE (®
11).

i . FFHAE A R RE -1

EES v BEIURAZ /—<BEX—FTT7ATO
R AT, MoAb 5B BIIc Fic LESEF
WEE L In11] MtaRi, BRI L
(52.16%, 3hr—19.63%, 144hr), U VY — LS ED
BETRE DRI BEN L 72 (15.55%, 3hr—29.44%,
144hr). $£7:, S baY RV 7HEROBRETELET
BNy a2 ERERLE. —F, B&SE, 270V -4
SEHOREEEERCZIR—EOEER LY (&
12).

il . SRR PR RE 53R

A5/ —<RBEX Ry ATO/BR AR,
In-111 FEteEid % L P IcfEfE L, AT rmatee
DI TERD 5 NIERNELIIR S 22 o7 (H13).

3) In-114m DOMEEESFR

i EERSHE

FFRETRELS , AR WS L S 48R RIR I BB
b, 10.77%ID/g DEEFR L. BEOBEED
WmDALIE, B3 —4%ID/g BETH - (K14).

i . APl PRt AE S AR

In-114m O METEEE, In-111 ZCE025 DB & Rk
W, BREgRHrRrEc EESERCED shid

Ve

. 4
AT N Ao

o T T
Blood Tumor Liver

- — T T
Spleen Kidney Bone Muscle Gl

Fig. 11. Biodistribution of In-111 ZCE025 in tumor-bearing mice. Mean values for 6-10 mice. V4, 3 hr
after MoAb injection ; &, 24 hr after MoAb injection ; &4, 48 hr after MoAD injection ; B4, 144 hr after

MoAb injection.
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Fig. 12. Subcellular distribution of In-111 ZCE025 in the livers of tumor-bearing mice. Values were
expressed as a percentage of the total radioactivity for all the fractions. Mean values for 4-10
mice., W, Nuclear fraction; &, Mitochondrial fraction; &, Lysosomal fraction; %, Microsomal
fraction ; N, Supernatant fraction.
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Fig. 13. Subcellular distribution of In-111 ZCE025 in the colon cancer tumor. Values were expressed
as a percentage of the total radioactivity for all the fractions. Mean values for 5-10 mice. £,

Nuclear fraction ; §, Mitochondrial fraction; B, Lysosomal fraction; @, Microsomal fraction ; §,
Supernatant fraction.
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Fig. 14. Biodistribution of In-114m in tumor -bearing mice. Mean values for 4-6 mice. Vi, 3 hr after
MoAb injection; &, 24 hr after MoAb injection; K34, 48 hr after MoAb injection; ¥, 144 hr after
MoAb injection.
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Fig. 15. Subcellular distribution of In-114m in the livers of tumor-bearing mice.
expressed as a percentage of the total radioactivity for all the fractions.
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Fig. 16. Subcellular distribution of In-114m in the colon cancer tumor.
percentage of the total radioactivity for all the fractions.

Values were expressed as a

Mean values for 4-5 mice. @3, Nuclear

fraction; ©, Mitochondrial fraction; B, Lysosomal fraction; B, Microsomal fraction; ¥,

Supernatant fraction.

Table1l. Biodistribution

of In-111 225.285 in

tumor-bearing mice. Comparison of the Fe-loaded
group to the control group.

Control group

Fe-loaded group

Blood 24.20+4.22
Liver 8.5311.46
Kidney 12.48+2.21
Tumor 13.16£2.67

22.33%£3.87

7.47£0.77
16.57+5.63
13.27+1.81

Values were expressed as percent injected dose per

gram wet tissue.

Mean * S.D.



ERE TS LERD S ot F, OO

BuReE I

bR EREELR

IWD s o (B18).

b. ARG ROEL
)Y — ABEHOMNEEL, Fe EREHTIIRE
HICBEIN L 7248, Fe dmg BEBIC B TR

Percentage

i@ s T, Bi2U YV — A5 EHOREEES
IF13-15% L FIE—EDERER L. T A YRy
TAEFORSEESL , Fe RS NEBERL
7z (B419).

. MEEMRAEPRETRE ST DE (L

108

90

7

807 44.24

70 - /

60 -

ol i2.51 B
nd \\\\\\\ """ NN
307 \\ AN 7 ///
20 - / /

25.20
10 /
2 7

Control group

Fe loaded group

Fig. 17. Comparison at 24 hr after MoAb injection between the control group and the Fe* (4mg)
pre-loaded group in subcellular distribution of In-111 225 28S in the livers of tumor-bearing mice.
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Fig. 18. Biodistribution of In-111 ZCE
prior to the MoAb injection.
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025 in tumor-bearing mice administered 4 mg of Fe* at 48hr
Mean values for 6-10 mlce 73, 3 hr after MoAb injection; B, 24 hr

after MoAb injection; 8,48 hr after MoAb injection ; ,144 hr after MoAb injection.
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Fig. 19. Subcellular distribution of In-111 ZCE025 in liver of tumor- bearing mice administered 4 mg of
Fe™ at 48 hr prior to the MoAb injection. Values were expressed as a percentage of the total
radioactivity for all the fractions. Mean values for 7-10 mice. &, Nuclear fraction ;
Mitochondrial fraction ; B, Lysosomal fraction; @, Microsomal fraction ; N, Supernatant fractlon
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Fig. 20. Subcellular distribution of In-111 ZCE025 in colon cencer tumor administered 4 mg of Fe*
48 hr prior to the MoAb injection. Values were expressed as a percentage of the total radioactiv 1ty
for all the fractions. Mean values for 7-10 mice. , Nuclear fraction; N, Mitochondrial fraction :
B, Lysosomal fraction ; @, Microsomal fraction ; §, Supernatant fraction.
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P23, 3 hr after MoAb injection; 5, 24 hr after MoAb

injection ; KB4, 48 hr after MoAb injection ; @, 144 hr after MoAb injection.
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Fig. 22. Subcellular distrib
Fe* at 48 hr prior to In-114m injection.
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ution of In-114m in the livers of tumor-bearing mice administered 4 mg of

radioactivity for all the fractions.

Mitochondrial fraction ; B8, Lysosomal fraction;

Values were expressed as a percentage of the total
Mean values for 4-7 mice. H, Nuclear fraction; S,
%, Microsomal fraction ; N, Supernatant fraction.
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Fig. 23. Subcellular distribution of In-114m in the colon cancer tumor of tumor-bearing mice
administered 4 mg of Fe* at 48hr prior to In-114m injection. Values were expressed as a
percentage of the total radioactivity for all the fractions. Mean values for 3-7 mice. ¥, Nuclear
fraction; §, Mitochondrial fraction; B3, Lysosomal fraction; #, Microsomal fraction; §,
Supernatant fraction.

20- 7N
’ :\f
15 %
g N
\O
® 101
5_

I o [ r
Blood Tumor Liver fe Gi

Fig. 24. Changes in biodistribution of In-111 ZCE025 at 24 hr after the MoAb injection with various
Fe*" predoses. Mean values for 2-10 mice. FJ, Control group; &, 4mg of Fe* loaded group; K,
2mg of Fe* loaded group; B, 0.5mgof Fe** for 4 days.
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Fig. 25. Subcellular distribution of In-111 ZCE025 in the livers from tumor-bearing mice receiving
various Fe* doses at 48 hr prior to the MoAb injection. Mean values for 2-10 mice. Fe(~), Control
group; 4mg, 4mg of Fe* loaded; 2mg, 2mg of Fe* loaded; 0.5mgXx4, 0.5mg of Fe* loaded for 4
days. W, Nuclear fraction; N, Mitochondrial fraction; B4, Lysosomal fraction; @, Microsomal
fraction; S, Supernatant fraction.
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Fig. 26. Effect of the various time intervals of Fe* preadministration and In-111 ZCE025 injection on
biodistribution assessed at 24 hr after MoAb injection. Each mouse received 4mg of Fe** . Mean
value for 4-10mice. 4, Control group ; &,Fe** was administrated 48 hr prior to MoAD injection; &,
6 hr prior to MoAb injection ; #, 30 min prior to MoAb injection.
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Fig. 27. Subcellular distribution of In-111 ZCE025 in the livers from the mice receiving 4 mg of Fe* at
48hr, 6 hr and 30 min prior to the MoAb injection. Mean values for 4-10mice. B, Nuclear fraction;
N, Mitochondrial fraction; &, Lysosomal fraction; #, Microsomal fraction; N, Supernatant

fraction.
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Abstract

To evaluate the mechanism for prolonged retention of In-111 labeled monoclonal
antibody ( In-111 MoAb) by the liver, the subcellular kinetics of In-111 MoAbs was
investigated. In-111 225.288 (anti-melanoma, 18G.a), 1.48 MBq/10. g, was injected into
groups of normal SD rats. The radioactivity of In-111 in the liver increased with time and
reached approximately 1% of the injected dose/g (%ID/g) 24 hr after MoAb injection.
The liver was homogenized with 0.25 M sucrose containing 0.01 M Tris-HCl buffer
(pH 7.6), and subcellular fractionation was carried out by 3-step (ultra-) centrifugation.
The radioactivity for each fraction including the nuclear, mitochondial (lysosomal),
microsomal and supernatant fractions was measured and expressed as a percentage of the
total activity from all the fractions. Initially the supernatant was a predominant fraction
of the In-111 radioactivity, 61% at 3 hr, but the value decreased with time to 21% at 72
hr, while the activity of the mitochondrial fraction continued to increase from 11% to
44%. The HPLC analysis for the supernatant revealed that In-111 activity at the earlier
time points was mainly eluted with the intact IgG peak, thereafter this major peak activity
was reduced with associated activity peaks found in smaller moiety fractions.  The
subcellular kinetics of I-125 225.28S was also investigated in the same manner. The I-125
225.288, however, did not show the sequential distribution changes found with In-111
225.28S. In-111 ZCE025(anti~-CEA MoAb), 0.37 MBq/5 ¢ g, was injected into groups of
mice bearing human colon cancer. The liver and tumor were homogenized with 0.25 M
sucrose and then subcellular fractionation was carried out by 4-step (ultra~) centrifugation.
This method isolated the lysosomal fraction from the mitochondrial fraction. The activity
for each fraction including the nuclear, mitochondrial, lysosomal, microsomal and
supernatant fractions was measured. In the liver, the radioactivity of the supernatant
fraction decreased with time (52%, 3 hr—20%, 144 hr), while the lysosomal activity
continued to increase from 14% to 29%, as found in the experiment using the normal rats.
In the tumors, the subcellular distribution of the In-111 radioactivity was relatively

subcellular
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unchanged throughout the study. The lysosomal fraction was not a predominant fraction
of In-111 radioactivity in the tumors. To investigate the effect of the ferric ion on the
In-111 MoAb uptake by the liver and tumor, 4 mg of ferric ion (Fe**) was administered 48
hr prior to the In-111 ZCEO025 injection. For the Fe pre-loaded group at 24 hr following
the MoAbD injection, hepatic uptake decreased as compared to the control group (13%ID/
g—8%ID/ g), while the tumor uptake did not decrease. The intrahepatic lysosomal
radioactivity was less for the Fe pre-loaded group than for the control group, but the
lysosomal radioactivity did not increase with time (13-17%). When 2 mg of Fe** was
administered at 48 hr prior to the MoAb injection or daily dose of 0.5 mg was
administered for 4 days until the day before the MoAb injection, the hepatic uptake also
decreased to the same value as found with dose of 4 mg. Although the hepatic uptake
was suppressed when 4 mg of Fe was loaded 6 hr or 30 min prior to the MoAb
injection, uptakes in other organs (spleen, kidney and bone) in these two groups increased
as compared to the control group or the group receiving the same amount of Fe at 48 hr
prior to the MoAb injection. These results demonstrated that the lysosome played an
important role in the hepatic retention of 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. The
lysosome, as an ionic pool, in the liver could be saturated by the preinjected Fe'™,
resulting in a decrease of hepatic uptake without sacrifying the tumor uptake or increasing
the radioactivity in any other organs; hence tumor targeting can be enhanced.



