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PWA~DOIEHE L LT, BOBKICEBWT—o20K
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ZOX ) BFHEIAEREO A5 6 o REKE,
B 2O B FE R AR SE 78 £ D BT~ D IS RIC %
TERLHOOH VY, —F, invitro D43 TY
(il > 3F BB R 2 o o B FEME ) E O JIE
CETELLISHEh S ICE - 2.

HERZHEIC B W T, RIE# MoAb # Akic
BETHLERH DD, T MoAb i Bk AT
REFH (= 2B3ER AL TUHESA TS

* EESKBIREE T A Y =75
»* ENEAE U F— R ER
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Zft LHE6H L H
BMMEZA  cEIA 1L A
SIRIEERS | HAHEEX EME 1-37-1 (8 170)
W TEEMBRBET A Y~ =78
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b, bHREICBWTIIEE2M L oBETENEIC
< BREFRBIEAEER D, ZoHicd - T
bhvbhi, HABK &% M L TkE Hybritech
HEIVAFELEH AT /) —< TR F/) /01
—Fafifk % In-111 TEEEL, ffEsk & iR
MEOHETHRREIT> T & . ZORRE, BY)
EEKE, REKY, BESNPAtr s —0 3 figk
MBAML T 96.5 £ v» 9 MoAb Iz > W THFbh
(RFHEEEA « BEHILRRAC R KRR g R 2
HiR), D\ T 6 MR (RRAKE - SIRKE - Hi
K - BEERY - THERY - BRI KE) 230
H->TZMEO018 L) MoAb icoWT{Fbh iz,
Z 6 MoADbs i1 & % i 1gGe, T & 3 (whole IgG).
ZDHL, BEMHAALEYE—IZBITS 96.5 DR
BICOWTR T TRERELTH DY 235, SEIT
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F L, 965>V THFh L BRI LEZD T,
FEOREE DOET I ZICBET 3.
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Zh b MoAbs (T M L LTk In-111
111 MBq (3 mCi) 7z v» L 185 MBq (5 mCi) 23 ff v
L, Bl X OREDFHZ 6.5 iI2onT
FTTRBEERELTHELD L L AKETHEY. %
7o, HEHEOHEREIEREBICEHELTED S
Rl zaricftotc. Thhbb, “—:RNvr )
57> FBG) Lrbb¥, +:BG XhEb%
v, + :BG X OVEHALMICEY, H o OEOBY
AA L FRREE, DB ) LERVERD AR &
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1. |l =

mHikic > W T o E# R % Table 1 (TR,
96.5 IZ > W TIZTRAIO 2 fil & Br\ T REF I fE A
bh (GE# 943+0.7%), ZMEOI8 iz > W\ T
96.5 L b FEMITEN LI VWE, —IERFAE
(F#5 92.040.6%) BE ATV 5.

2. RepHEittE

Beh5-1% 4 HIC b 72 5 HUFRER T & 72 JR P Pkt
VOB % Fig. 1 IKFET. 96.5 1co W\ T3 H3
BB LARED, ZREMWMPFRETDH > 72 7 Hlic>
TOEHTH Y, ZMEOI oW THRiT v 2

REBRAFRIETH > SFICOVWTOESTH 5.

B O24RERME I B 2 HAE O Z I EHER O
EFRBMLTWS X)L AR5, HitFMICIR

BEZEIR D o2 LEBERBICIEEEDY).

ZHLARRRHEHUE L b I o Bt R TH 5 23,
AZB-o THEOoFEHAERLTWS. 2L T, »
2 ZME 018 3 R BB LTIV 5 b D
D, HHFHZIRIVEEEIR» o1,

3. £5&HAE

BRI WT o, 2HFHRIC X 2 ERNEREK
HEEOHB # Fig. 2105k, 96.51c>nwTit, &
BERVEBIF iR 2 BE S NIES D 5 b T4

26 % 12 £ (1989)

Table 1 Labeling efficiency

96.5
Ist and 2nd cases 60-70%
3rd to 12th cases 94.340.7%
ZME 018
All cases (7 cases) 92.04+0.6%

%
10 1
.
1] .-111-ZME 018 (n = 5)
| Labeling Efficiency: 91.8 + 0.7%
In-111-96.5 (n = 7)
’V/Labelng Efficiency: 94.2 + 0.8%
5 -
T
o T T T T
0 1 2

4
days
Fig. 1 Urinary excretions of In-111-96.5 and In-111-
ZME 018.

IZOWTOHOEHETHY, ZMEOI8 iz >WnWTix 7
BlEFIC O WTOEYTH S, WiH L HICIERIC
Ul H =T ERLTVE R, BLHDO IS
ZME 018 0 5 RRREEEZ RL TR Y, 2%
96.5 LZZRX L TW3. birZiZ, slow component
IZoWwWT o T1/2 1% 96.5 T 0.693/0.285 = 2.432
days &7z v, ZME 018 < 0.693/0.266=2.605 days
Thol.

4. mHIVTF7IURIZDNT

B > W T oMb e HB % Fig. 3 i1
Y. 965 ICoWTIH RS REF ik 2 &G
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1.000+

0.500

Relative Count

0.100-

0.050+

In-111-ZME 018 (n = 7)
/" ¥ = 9.44exp(-2.303t) + 90.4exp(-0.2661)

n-111-965 (n = 7)
Y = 4.13exp(-1.8451) + 94.0exp(-0.285t)

Fig. 2 Whole body retention curves of In-111-96.5 and In-111-ZME 018.

In-111-96.5 (n = 5)

/

n-111-ZME 018 (n = 7)

Y = 55.98exp(-1.228t)
+ 45.23exp(-0.495t)

0.001

ENERD S O SHIICOVWTOEETH Y,
ZMEOI8 ic»> W Tix 7 FlBlo EHTH 5. W
LD LK PHEBETRLTVER, RiTHVE

/V = 22.46exp(-1.629t) + 76.63exp(-0.573t) -E'E’Hﬁl”ﬁ@#g L I-E-] L5k ﬁ}l 7)§ﬁEP THR LR

3. birHiz, slow component (Z>WTo T1/2
X 96.5 < 0.693/0.573 = 1.209 days, ZME 018 <
0.693/0.495=1.400 days T& - 7.

5. & ¥

A5 ) —<ERICEL TDI6.SIZ >\ T DRKE
¥ Ga-67-citrate I X % i & ¥ L T4 Tic#fiéy
LTd»BHM, 4MEiz ZME 018 iz> W T oK %
Fh & b+ T Table 2 i2;553. ZME 018 0 fE
Flhico>nWTd S HlicEs T Ga-67-citrate iZ & 5 &
VF ST AN Thhk.

ZME 018 » v V) — X Tix, *h THMICHib
X h b Ga-67-citrate THiH & iz Hr - 72 R
BHYViELibon, 2EIERNE» DL, B
R % Ga-67-citrate R 96.5 DL L Bifliic sk
FTHZERTERY. 2, BEEOLOERLLL

Fig. 3 Blood clearance curves of In-111-96.5 and In-
days 111-ZME 018.
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Table 2 Results

In-111-96.5
31 bmown. Jestons 16 Lt Vet Combined
9 4+
ﬁ 5 é&m ﬁ % }Uﬁw) }(é%m
+ 9 4
- & ‘5227276‘7) o ; }77(2540‘?) } (1651"/)
— 6% - 0% 1%
~ *including one lesion with a marked inflammation -
1-111-ZME 018
In-111-ZME 018 Ga-67-citrate
Combined

8 known lesions 2 occult lesions

6 known lesions

2 occult lesions

# o2 9 tH
#2 o H
3 ’ (90.0%) A

(75.0%) (90.0%)

4

Fig. 4 T.C, 47y, female, No. 271697.
Day by day distribution pattern of In-111-ZME 018 in a case with malignant
melanoma in the right inguinal region. The lesion was visualized as indicated by
arrows.

&z~ 3k61E, MHEIAS 7 —=<ICBEL
TP L ) kHiHEEZ b - TWwa X diIcBbh
5.
EEMBAE o WwWTRZEAZFR 1 FFSRAR S
NP, wFhdh TSRk,

6. KEEOEHIDONT

Figure 4 (= ZME 018 Z FHW7-EH D H 218 -

TOEEREZR L. TTIRBELTHS96.504
& LRERIC, O, KOLFERORMH P HE5 %I A M
Wbl TERDLNBIED, FF~DRVELD AH
REHOMM R ENEND. ThbLEFALERE
DHRFINRE — v BLUOEBROWHBIL6.5DEE L
KEBWE Y ICBDbI S, ZoFTRARERD
2x2em oY Y AEEBEMRIBHIA TV S,

Presented by Medical*Online



In-111 8 € /7 m—F AHifK 965 BXVZMEOIS 2 X AL kAT ) —=DA A =P v izHnT 1507

In-111-ZME 018

Fig. 5 K.Y., 72y, male, No. 313668.

Ga—-67—citrate

a A photograph of the left sole, showing a marked pigmentation. See text.

b Scintigrams taken with In-111-ZME 018 and Ga-67-citrate. Pathological diagnoses
were established after surgery as follows. A: malignant melanoma, B: malignant
melanoma in situ, C: intraepidermal growth of atypical melanocytes. See text.

Figure 5 (3 /2 RIEHICK & L BHEILHE O b 5 i
FHlTdHv, ZMEOI8 iz X 5HE# L Ga-67-citrate
X BEREHOETERRLE. HikoHEEEN
BT, KAIA TRINWEHIAT ) —~
(Level 3, Breslow 4 mm) T, 4F] B (% in situ &
DZLThHole. L TERHIC TRrEnzLD
F, BENICLELE->TWEREIMEZ o725
JH A POBFELHES I, Lizdi->T, ZME
018 iz>wW\W T, ££fEE A, B, C 3+ XTH true

positive X\ 9H Z izt v, Ga-67-citrate {Z-O v
TIT4EMHE B, C i3 & 4 i false negative &5 =
Lich s,

Figure 6 i3 EE 45D A5 ) —=DEFTH 3
2, KRERWERBED LN TS, ZOEFT
TR TRRE~D In-111-ZME 018 g%
BIEL THEA, ZhiCk 5 L 0.055%ID/g L
SEFICEWMENEH A, 22 TRIBRED
BHERATAHLOTRICZERICOWTRNS.

Presented by Medical*Online



1508 BE¥ 26 % 12 5 (1989)

Ga-67-cltrate

Fig. 6 E.N., 40y, female, No. 310167. Malignant melanoma.
In-111-ZME 018 was used. Body weight: 72 kg, Height: 155 cm

1 Whole Body Table 3 Estimation of absorbed dose in the case of
Y=95.3exp(—0.28t) Fig. 6 (See text)
T(1/2)=2.46 days
In-111-ZME 018 Y-90-ZME 018
cGy/37 MBq cGy/37 MBq
Liver Whole Body 0.58 2.60
- 0.1 Y=9.8exp(—0.20t) Liver 2.19 15.5
S T(1/2)=3.53 days Tumor* 2.83 108.9
8 Hiaszt *Uptake ratio (extrapolated to time zero):
S Y=11.7exp(—0.38t) 0:05571Dig
"5 T(1/2)=1.82 days
o)
14 0.01f Tumor 7
~Y=0455exp( —0.305t) —0.36exp(—1.10t), - BERORGEL ﬁ B EEER L
S~LJT(1/2)=2.27, 0,63 days 1B DRI RIZDONT
Figure 712, Fig. 6 iZ5R L 72 5EH 0 ZHik i
H’ 6E{i—tz” >} Eky) flé-ﬁ'y H:me 'l‘.&‘mv ?ﬁ% Iz
0.001 DWTORKNECHB L RT. WELII 3K
757 FICEHBRTHUL TH 2. B BHHERE L
Days LTix Y9 #EEL, Y-90-ZME 018 kN T
Fig. 7 Time-activity curves of the whole body, liver, DX In-111-ZME 018 Dt h L 2<FAL TH
heart, and tumor in the case shown in Fig. 6. 5% D L{HE L T Y-90-ZME 018 iz >\ T »IRIY
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2560

0
‘2160 \
s Wl
£ 40 \4
a
8
k10
0

T

— s In-lI-96.5

——— In-ll-ZME 018

0 10 20 30 40 50 60 70 80 90 100 110 120

Weeks

Fig. 8 Time-courses of HAMA titers in both 96.5 and ZME 018 groups after administra-

tion of these MoAbs.

BEOEHEIT-7-. ZOHMIC>WTIZEES
D—ANBESPNCHROTFETH 5.

RN ERE ORISR % Table 3 IZ/R¥. Z DJE
Blick s X 5ic, FRE~OEBEMNRIGT, Thi
Bo+z e F~DHRFFRHE/EL I LK
T&#sz LTI (URESEORIERE
LA L), Y-90-ZMEOI8 2k %25 ) —=0
BB ATREIC L > T2 & 9.

8. Human Anti-Mouse Antibody (HAMA) [ZD

(A% d

Fv 7z MoAbs it REEMME AL TOLOTH
D, B|EHICITENICHT 2HE (HAMA) 0%
ER+REZLRS. 22T, BREEHFAASA
FH AT 2F5ET bY) —XIHKE L T HAMA
FRAELTWZE WD T, 0k % Fig. 81
. mHE L L3 L A L DORERFIT HAMA titer
DERZRTVED, TOVRAEHMICHE->T
FNABER LT ETHEZ LIS, £,
ZMEO018 »52396.5 X v iz T HAMA
PHBET HEAICHD LI RZT 5N 55,
Z 0 AL TRERIB D Wi o lER Rz &
BEZRRWV.

9. EERGEMERIZDOWLT

LA L b icE G %ICiE, RdE, MR, O
B, KM, MEELRT, R ORI
Bl BE & Aol

Iv. £ %

RI 3 MOAb 2 W5 VA4 L/ A 2=
vk ABoBEREENT, BREKRE LBGED
> THRMARETHESI LT 5. 4@, bh
bh e & OB FRBBRHEOE TITbh ik 2
F)—==DA A=V IOoNT, BEMVALEY
Z—TRbhERADE LY £ T ZICHE
L7z, 965 KL TR TIRBELTHBY 2,
zZitREoSbLED, ZMEOI8 0F— 4 L%t
HUGRLE., EBRESLTERE2L L ZME
018 ic>WT O L S B RENRIEBREShT
W38, bhbhofiid, ZMEO0I8 # Hwic
AT ) — <R 6 FlicT EF, BERICHOWT
96.5 LHMIIC BRIt s L3 TER V. LA
L, SFCHbBRETEL, KNTOEE DM
iz KERL L, RO VW T L
YhboTHB LBbhs. i, In111-ZME
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018 iz > v~ T Taylor »® (3, ¥Win3+ % IEE#H
MoAb »E#% 2.5mg 75 40 mg OFHEH TV AW
HEEZTA A=Y U E2ITY, 2&TTT% ©
BtERE2HB TS, —F, Murray 59 § [RIEEIC,
ZME 018 &% 1 mg 75 20 mg OFHTHRE
L, 5 mg kil Tt 285848 rh 8 it (299 L gk
BariBonianofen, ZhllbETix 77 /g S5
REE (T19) DA R LI HEL T 5.

bhbh B W 28D MoAbs (X, Wi i
[H Hybritech #:7 5 AFE L 7z » T whole IgG
THH, EEEEL LT In-11l BAVL R
Zo X 5 whole IgG # In-111 THEH L2854
i, FF~OIERRAOEESKERNZ LARK
DRINTHY, EBM~OWMVALL, MHE
BEEMOEWZ L2 6 < 2 0KIE RO &
BBWIc L > T~ A+ 2ERTHS. 20k
BRRICKHLTEZ YT 720 Fw F@b):
Fab 7z £ o fragment # W3 Z L4, —o> D H ik
Tixdhs. L, 3 CEA Hifko F@ab)z L
CA 19-9 #i{k » F(ab)s % I-131 <@ L 7=
IMACIS-1 ik %4 2 =2 2 7T, EHORR
WCHET AR BEFREE ST vx ol Kk,
bhbhEERRA» S, BEERZBT TNV
Tc-9m (2 & 28O 2, Ny s STy FES
F 5 WA WA R A (bifunctional antibody!1:12),
avidin-biotin chelate system13.19 metabolizable
spacer® 7z ¥ o ¥R, immunoreactivity o
fraction OfFER® 72 &) ICHFLI-VWEZATH
617)-

—FH, TOFTHA LA A=V ST
HAMA o EiIc-o& T L v, SEI0bID
noEETYL, wholelgG #HVwWTwWa Z L b
>T, FEAEDERT HAMA OR4 2 H TN
5. LEdoT, ZoORICELTEX A 7HED
FAZEI® & A, SIEHNHE O ER IS W T ORF
I EICHFE L.

RI &3 MoAb ZAICHW-BE0HEICH
WTiZ, bAUbRIBZRE~DE Y IARDBESL - T
X 2oz (0.055%ID/g) 1 Flic>WTHIFTHE %
RBTHI. ZORFENLOEZDIC, ZORED

26 % 12 £ (1989)

REA~OEEEVRER SO, LELF~0IER
HILBEREM O rOF KL > TRPSES Z &
M T X i pure B emitter B % VM « emitter &
Bl L COWMORBLETIRL L LD LED
5. Lal, 257 —=<fEfliconwTobhb
NORBRTIH, Z0 k) ICRAFEEE R RER
I T v, i, radioimmunoimaging 35
& O radioimmunotherapy OyFsix, WhiZ Ay
7750 FERD LEBORE~ORY AR %
I TN TEBNEIIPoTVELEEZL
. ILBLIBELHFINIFUTDHS.

BEE O O— NNUEANEN A € V¥ —FERT,
ARTICERT 2 A= v 7T hE Wiz vwif
MioABSEICONGRF - LET.
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Summary

Radioimmunoimaging of Malignant Melanoma with In-111-Labeled
Monoclonal Antibodies 96.5 and ZME 018

Hiyoshimaru OyAMADA*, Kazuyuki ISHIHARA**, Hiroyoshi FUKUKITA***
and Kenichi HAYASAKA**

* Department of Nuclear Medicine, Cancer Institute Hospital
** Department of Dermatology, National Cancer Center Hospital
*** Department of Diagnostic Radiology, National Cancer Center Hospital

This paper includes the results of imaging and
kinetic studies on two kinds of In-111-labeled
monoclonal antibodies (MoAbs), 96.5 and ZME
018, which are known to have capability of
recognizing different surface antigens present in
malignant melanoma cells. These MoAbs were
supplied by Hybritech Inc. through Teijin Ltd.
The former MoAb (96.5) was used on 11 cases of
malignant melanoma and one case of basal cell
carcinoma, and the latter MoAb (ZME 018) was
used on 6 cases of malignant melanoma and one
case of basal cell carcinoma.

As for the malignant melanoma, the results ob-
tained from both patients groups were compared
to each other. Twenty-four out of 31 lesions in the
former group and 9 (including 2 occult lesions)
out of 10 lesions in the latter group were visualized.
However, these positive ratios can not be com-
pared to each other because of the very small
number of the lesions in the latter group. One
basal cell carcinoma each from both groups were
faintly visualized.

Distribution patterns of these In-111-labeled
MoAbs were similar to each other. Except for the
first two cases in the former group, labeling ef-

ficiencies were 94.3+0.7% with 96.5 and 92.0+
0.6% with ZME 018. Urinary excretions on the
Ist day were 8.34+0.9% with the former and
9.3+4+0.39; with the latter. However, there was no
statistical difference. Following the Ist day, these
values changed at the level of several per cent
from the 2nd to 4th day, showing a subtle and
gradual rise and slightly lower values for In-111-
ZME 018. But, again, there were no statistical
differences. Whole body retention curves in both
groups were similar to each other, and blood
clearance curves were also found similar in both
groups. HAMA titers were checked in all patients
and were found elevated after the administration
in most of the cases.

Although the number of patients tested in this
series is small, especially with In-111-ZME 018,
both MoAbs labeled with In-111 seem to be equally
capable of visualizing malignant melanoma. Pos-
sibility of the treatment of malignant melanoma
with this kind of technique was also discussed.

Key words: Monoclonal antibody, Radioim-
munoimaging, Radioimmunotherapy, Malignant
melanoma, Indium-111.
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