Experimental Investigation of the Potential
Usefulness of
N-Isopropyl-p-(I-123)-lodoamphetamine in the
Detection of Malignant Melanoma
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N-isopropyl-(I-123)-lodoamphetamine (I-123 IMP) 1%, B4mHlIEAF & U CHFE s W TRRMER
En OB OMEBICFEREIN TR 00, —AAFZVEELDA 7= Vilgic b BHlT 2 2 Lot
E5NTn3, 227, 11123 IMP #EMHEAEORBIICTAL S 20Tl k0 e 2, RRAKUVER
BRIz 1-123 IMP DEEBREEZHT~ D EEM % 5 N Ga-67 citrate, T1-201 chloride & ¥t L 2B
BHOKRMEFR -7, EERERNTIE, BB L LT B-16 B, Lewis &, T—1 Y v b iEKEE,
B AH109A, SHEEAE W, BEL LT, FLrEVYHRUT 270 b YBTHRELLRERZ RV,
4 A—VRIEET 7 1123 IMP (100 Ci), Ga-67 citrate (100 xCi) %85 LT, BEHNICHREL
ErgiEt U7z, B-16 EEER OF Lewis i, 1-125 IMP £ v TEERIEICBE L THREL 72, B-16 &
BB L T, 1-123 IMP % Ga-67 citrate 08 T1-201 chloride % FAv» TAEAEPI R D W THEBRES
Lz, EERMRE TR, 1123 IMP B TESRBCERE 6 flicon T, BERAESEMICHE T s
2§55 o 2. 1123 IMP OEMBEEAOEMEFFEED 72 DI, FEREHE IMP AR &5 £ 2HERR
% in vivo RO in vitro B L T -7z, 1123 IMP 0 EMBEEAOERE AL Tk, B-16 E4E
OB TR, BIFSA A =SB o, »OoRRSMATREVGEREZR L. 2 51, Ga-67 citrate
% T1-201 chloride & b BV EBEMEIE o h, BEREGEICHT 3 2HRRECEL T, Ga-67
citrate RS EHE W EEER CRERICEE 2R D2, [[123IMP &, B-16 EEBUNMIE»Z
Lewis i@ & 57 v & VAR ATERCER 2T L, EXEQEOBHNSREORTE, 11123 IMP &
Ga-67 citrate & V@ BRIFLHEREF LY. BERMRETE, 2cm BLEOREEET 2 BE T3 26
FRESTERCHE SN, EXECEREDWEL L TEAL Y 2ER8E s iz, Invivo XU in vitro ©
FEEEERTIE, invivo CREEZERITED ST, nvitro K B L (HBE CEEEROEELTDDL 2 L
£0, 1123 IMP oEHBEEEAOEBEFIEEENTHS L& 2 sk, BtE, 11123 IMP i, i
BEEZN FRE~OEBED AL > TRIMNEREO S TYH Ga-67 citrate, TI1-201 chloride & D&
WREREREFTL, BEHBAERTFZHEL L TEETHS ZLaRaNL,

Key words N-isopropyl-p-(I-123)-iodoamphetamine, tumor detection,
malignant melanoma

Winchell &1z & - THI% &z N-isopropyl-p-[I- —%, L[123 IMP i3 A T = BRMBEFE LY L OIR
123]lodoamphetamine (1-123 IMP) i, #IEI{ERT DEFEERICE WEEERT 2 L5, Holman 59920
BRI RAEECBRE N, Lob i 50w 1-123 IMP 0% L DER A ORENIC L DB S iz &
LB ie o, RATMIMITEHISE & LT, REMME iz, LizdtoT, 11123 IMP i3 A 5 = > ARMTER
BExVOBELAOMERBOFEMcER AL TY REETHIERBEEICY, SLEEER TN
297, BTEENB,

Abbreviations : Ga-67 citrate, gallium-67 citrate ; I-123 IMP, N-isopropyl-p-(I-123)-iodoam-
phetamine ; PBS, phosphate buffer saline; TI1-201 chloride, thallium-201 chloride.
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ek, BEHEECEORBESZEICIE, Edwards &'
X hBAFE e Tz Ga-67 citrate BEER EILERAE L
TE, L»Lass, Ga-67 citrate 13 B E AER
BUrBOEMEEsEL, RRES L UEBEORIZ
RO EHE, BERGEUNOBLOELE
BETORREROIIHBOROEERT L, B
HEEEICT 22BREOATHES THRIERS WL
ZebiEfEan T B,

2 THEEHFL, 1123 IMP 232 7= &RDE
KB THLEMRAEZINCISHAL Y 30 TlRR
whrkEZ, BEECEzSOEBMERT T LB L
VENHBREESEEZMRE LT, [[123 IMP 0EMHE
BEBE~DISH OTREM % 5 UNIC Ga-67 citrate,
T1-201 chloride & Xt U BZHriSRMEORS 21745 -
7z,

NRE & UFE
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1. BEETL

1) B-16 BjE

In vivo, C57/BL6 =7 X KEBAMENZ KR E LT W
ZEBEMYIL, 108 EHoRGEMEE~ YA (&
B 20 g, ) KERZMAE TIcME L, # 2 BM%EE
W2em WHE L EB 2 ERICE W,

In vitro, C57/BL6 7 A MR SN T3 [EE »
HWEISEEL, ZOMEEMEE 1 %OFME7 LT
REL0.2M Y CEMEEIELENR (PBS, pH 7.4) vz
RS ¢ TRBICH W,

2) Lewis ffif&

C57/BL6 =7 AR E AT 2 EH % 3 ~4 mm
HYIL, Fd 2, 3EOYIR &~ AABESMUET
L, R2EMBERN 2em wRELES S
EERIZH 7,

3) ==Y vy b HEKES

ddY = v AR s h T -1 Y vk
BEoKEBEMEGICEEZddY v 7 X (EEH 25 g,
W) D RBRAMBIRE TICFEAEL, %97 BBREEM 2om i
FE L EE 2 EEBRICA T,

4) AHI09A Bf¥#&

Frav gy bEARkFCHERAIALTY S
AHL09A BHEMFZR 10082 F > V2 9 b (fk
B9 200 g, M) OABRIMIE T oML, #7H%
B 2em HE L EE 2 KBV,

5) HHAME

FeUayZy bEARPICHAR STy 2 EHAME
MR 108 8% K>V 25w b (KER 200 g, i)
DOREESMULZ TIZHMEL, $95 HEREE 2cm KHRE

L7 BB % EBUC R 72,

2. REEFL

1) 7L E s HEsER AR

FrUawdy b (REH200g, i) OABSMIET
TV E 0. 2ml EEME S BRAL B S 05 &
EEBICR T,

2) 7ob UHEBRAE

FrVavJwh ((REHN200g, ) OXEESMAE
TZ7o b0 lmlE8HE 5 REBAL S0 &
Hif % EERIZ 72,

3. ENEMEAERY
FEERFNCENROEL BRI BE 6 Hlx
MRE LI, B4l 2 51T, B0 FTH -7,
II. x5 bi

1. A=A AL A— 07

1) BB EF LD TORS

EEEE TV TH 5, B-16 BOE, Lewis i, = —
Yy b BEKEER, AH109A fFER S HAE O &
EEWC, Thzil-123IMP (100 £Ci/0.1ml, B4
AT 4y 7R, BR) RREERE D BiEk, 25
B9 (30 43, 1M, 2 AR, 4 BS0ES, 15~17 BERE, 22~26
Fifi) WEYR—La) A—F—HBH L vHAF
(Picker, Washington) T, = & L ¥—t—7 &
159KeV, 7 4 > FIE 20%12C, RIEEBETF LD 4 A —
Yy ETR s FARICAEOEEE 7 LICEL T,
Ga-67 citrate (100 xCi/0.1ml, HEXY 74 Y v 7
R) %Wk, RREFN (24 BER, 36 AFRT, 48~49 BER,
56 FEfEIEE) ICE Y R— N ) A —F —HEBDOH >~ H
A7 (Picker) T, TAAF—t—21F, 93 K& 183
KevTw 4 ' FIBZENFN 0BT, { A=Y > 7 %T
T,

2) REEF I DWW TORE
TLEYHBFRREERC 7 0 b VHEREEE T
52F>YavFy iz, [123IMP (100 £Ci) &L <
1%, Ga-67 citrate (100 xCi) 2 Z N FNEHIRE »
i, EIREFBRKMICT, Hrh AT TR
B (24 BERE, 48 BEREIER) WA A=V > TR0,
3) BRI BT 2
FEEMBEEREC, [123IMP (3mCi) %&EEIR
FHCE L T, 30 AR U 3R = 45 (5
Z GCA-90B, ®H) T, T A F—t—7 159KeV,
74 > FIg 20~25%, &7 > b #300,000~400,000
WTEHGER, FOEBICARY MDA A=Y 7%
1T -7z,

2. ERMSA

1) IMP OREBERE M DL T ORE

BT 7T L TH B B-16 BEME K U Lewis o #H
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Y7 A%2HWT, FAZ2h125 IMP (54Ci/0.1
ml, ARA S 74 Yy 7 R) 2BERLVEEL, &
S%&E 7R, 38, 158, 22 %, v
TFNI—TOVERETIC CRRMARSI L, ndg, OB,
ks, ATHE. EEL RN, IR, AR, KBEE, NEU
EFEBEENL, TPhEhERELHMELL. Y2
BevfFrv—vavhvry— (Fuh, ER) T
IANF—¥—7 IBKeV, 7 4 >~ FIiF 20%, sFHER
132, BEBR UEBEBROBIELHEL, =
NZNERELEUBERESH ) ORER T 2EHS
R (% dose/g) TRE LI, 8517, 20OKELNE
XTI K O MBS AR AL & B U~ O &R
PRETL.

2B, SEORRTIIEEHEG~T7E:H0-,

2) [123IMP & Ga-67 citrate & tf T1-201
chloride Ot RSt

BB L LTk, B-l6 BmE~ A2 HNLT, &
Bizhzn I123IMP (54Ci/0.1ml), Ga-67
citrate (5xCi/0.1ml) ,T1-201 chloride (5 .Ci/0.1
ml, BERX Y7 4 927 R) 2BERL VZREL, 2485
Bz Y =5 v — 7 VBT CRAUMARSI L, Mg,
O, B, FEER, RREE, BB OB, SR, KBRE,
MR UESHABEERL, ZhZPhEE2HEL .
ValBY rFrv—yvarpyyy— (1123 IMP:
IANF—-E—7 159KeV, 7 4 > FiE 20%, =g
M 14, Ga-67 citrate: T2 L F——2 200KeV,
7 4> Fi§100%, STHIFER 1 4. T1-201 chloride: =
FNE—E—2 T0KeV, 74> FIE209, SHEIRR 1
AT, FEERUVEBEROBKSTERREL, *
NENEEEEY dose/g TRE Lz, 527D
fE& D EEN IR R CEEN AL 2 B LEBA
DEBEERFT LI, SEOEBRTIIEH6~TIL%
iz,

3) FEMEHE IMP #5112 X % 1123 IMP DEEE
B0 &z v T OHKE

i) Invivo ®F W

B-16- B~ v AL Tk, RO 3 BETLHRRE
L7c, AEEAAEIK 0.1 ml 58, FEMEHE IMP (1
mg/0.1ml) BE#S & IR IMP (0.1mg/0.1
ml) BEFTH 2, EENAEKE I, FERSHE
IMP % 0.1 ml EEER#E L, 1 1 &R, 2hEn
DFEw 11123 IMP (5 Ci/0.1ml) »EE#iIkX H %5
Uiz, 58 24 B €, &R b ey sz —7
VBT CRAMAERI L, Mg, OB, AR, FREE B
1B, B, R, &P, KEEE, MR UREBER % EE
L, TRThEBHZEL:, Ve VBYYFL—v 3
AT — (ZANVF—E—7 159KeV, v 4

R

8 2096, ETHURSRT 1 4) TR R UBEEEBSO S
BEZHIEL, T2 NEEE LY dose/g THREL, 3
At IMP #5012 X 3 1123 IMP OEBEEENE
COBEEERET LA, SBIL, 22N 5EAWLL,

Lewis i~ 7 RICBL Ty, RO 3 BETHEMRE
L7z, 11123 IMP (5 Ci/0.1 ml) ® 2508, IEHK
FPEIMP 0.1mg 28872 1123 IMP (5 #Ci/0.1
ml) OREFHERVIERSE IMP 1mg#&E ¥ 5 1123
IMP (54Ci/0.1ml) DBEETH 3. RBIZFNZH
D123 IMP 2 B#IR & DIR5 L, 24 BMEKIIY x5
NI —TOVREET ORI L, MK, (DB, I,
FPig, feE, G OBR, RERE, N, RUESHESE
BELENEFNERERE 2T o7, Y8y s
V—arvh v ry—T, HEERKUCESBHEBO B
EEERHIEL, TNENEREFE L% dose/g THREL T,
FEREHE IMP 5.0 & 2 EBEEETLOBE LR
L7, Sz Zh5EAW:,

ii) In vitro ®F

HHESh T2 B16 2@EME -, PBSEER
(pH7.4) T3EHEEL, 50ul iz 105EOEEHE
ML 22 L ClEBLL, 8L b, LRBER
D50 pl BRRRF 2 — T 1THEL, BLOEE (300
mM, 30 mM, 3mM, 300 M, 30 xM, 3 2M,300 nM,
30nM) DIEMEMEIMP50 4l % EFFH 5 L, 1123
IMP (40 nM)50 p1 £I0Z 72, &7z, PBS $EE 50 x1
85U 123IMP50 ] M2 DB E LA, I
123IMP 5%, 4°CT1IBEA vFax—varlL
Tz, A rFa—v a3 U #T%, filgs 1,000 @EET
10 2FELE LB L, PBSEERIC T % 2 E¥k
L, MlElSOREgEE Y VBl v FLr—y gy
By —THRIEL., NROEFEHE~AOHESE %
100% LT, BBRECBYLAEEER%TRD, &
BoS5AkE L,

o4 i

I. I X—20 728 % 1123 IMPOEMRE
BIESMNEC T 5 RBRMER UBRRNBRS

1. 1123 IMP & Ga-67 citrate O & B F L~
DERMICEY T 2 W LLRET

1) B-16 BtafE

[-123 IMP &5, 4 [, 15 BERE, 26 BEEZRD A X —
Y (FEH) 2R1RLE, &4 X—YiF, €47
v MNETENRZF R, 935,190, 60,310, 49,055 TGS
NT5, A A=Y LANERTTAHABEIHTHY,
BREERETRT LA A—VEMICMHET 2 X
WKRFENTWD, (UTEA XA —YHIEHIIRL
7o) AR T T, KERSMENCRBAEL - @ » B
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B-16 melanoma

4hr 15hr 26hr
Fig.1. 1-123 IMP images of a B-16 melanoma bearing mouse obtained at 4, 15 and 26 hours following
IV injection. B-16 melanoma was clearly visualized (arrows).

A, Melanoma B, Lewis C, Ehrlich

D, Hepatoma E, Yoshida

Fig.2. Ga-67 citrate imagen of 5 tumor models (A, B-16 melanoma; B, Lewis lung
cancer ; C, Ehrlich ascites tumor; D, Hepatoma AH109A ; E, Yoshida sarcoma).
These tumors were clearly visualized after 56 hours following IV injection (arrows).



256 i

iR s, 15 054, 26 B L BB L TT Coh
Wy 2770y FRETRENET L, EEO#HHS LD
BERE L 72 - 72,

Ga-67 citrate 85, 56 FFEIE D41 x —C %K 2, A
WRLI. £ 7> b 78,688 THRIGS LT3, 56 BF
M TE, KRERSMINCBHE S - I 13 BRI T
hie,

2) Lewis fiif&

[-123 IMP 5., 2 B5RE, 14 BERS, 22 BRI D4 A —
Y (HHEH) 2E3ICRLE, 4 A=Y, 247
> &, 54,561, 650,452, 77,407 TR ENTn 3, 2

Lewis lung cancer

Zr

R

BT, KEESMINCBE s N2 88T BIFC TS
i, 14 BER, 22B$M L BIBL T icoh, NSy 2y
7 ¥ FIBETREDSRA L, EBOMEA L DAL 55
A

Ga-67 citrate #:5, 56 REItRD A 2 — (FEH)
2B 2, BiziRL7:, €47 b 57,460 THREINT
v2 3, 56 BB OHR Tk, KERIMICRHE S Lz iEE
BEHEE S .

3) ==V v e EKEER

1123 IMP #: 5, 15/t XA —2 (FEH) *
4R LT, AT 72,062 THREEN TV,

92 hr

Fig. 3. I-123 IMP imagen of a Lewis lung cancer bearing mouse obtained at 2, 14 and 22 hours
following IV injection Lewis lung cancer was clearly visualized (arrows).

Ehrlich Hepatoma

15hr
Fig.4. I-123 IMP images of three tumor models (Ehrlich, Ehrlich asites tumor; Hepatoma,

Hepatoma AHI109A ; Yoshida, Yoshida sarcoma).

Yoshida

16hr

These tumors were not visualized.
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15 BRBO A 2 — I Tid, KBRS BAE L 72 185
OHIBR 2 B2 T o 72,

Ga-67 citrate &5, 36 BB 1 x —T %K 2, C
AR LT. AT 83,194 THRIEENT W5, 36 8%
MBBRTIE, KB A 8 cBEs BB BEEE
ani.

4) AHI109A =

123 IMP #5, 17THE/%ED 4 -2 (BFEH) *
AIZRLTI, &h U2 b 65,247 TR &N, 1T
MG T, KEESMICBE S W ER I, BmCR
BBaLzhoiz,

Ga-67 citrate &5, BB OA X —Y (HEHK)
22, DIZmLTc, &4 7 b 24,136 TG R NI,
48 BB OB T, KERSMENC B4l & 7 895 1L BA
& T,

5) HHAME

1-123 IMP #45, 16E/#BO 1 A —Y (HEHR) *
4UZR LT, AU M, 38,288 TRIESI LT
%, 16 FRBR T, KB BB S Wi-EED
BB L HEIL RS St o 7,

Ga-67 citrate %5, 49BEHItRD 4 2 — (EH)
B2, BRI, &7 b 27,426 TR s L,
49 BRI R AT, RBRSMENCREAE & 7z B I IR I B
[EIR g A

S EMRE L 7 SEEE T 7 A0 1123 IMP & Ga-
67 citrate DEBBEREER 1 IR L7z, Ga-67 citrate
13 B-16 REELIMNC Lewis JiifE, ——1 U v bk
ME%, AHI09A &, SHAECBEE 2L oo
L, [[123 IMP it B-16 BEELISCIE Lewis filifE D
HBEMERERL.

2. 1123 IMP & Ga-67 citrate DRFEE T L ~D
EREE B 2 nh e e

1) 7v ECERAE GERSAHB)

1123 IMP %## 5, 24 BEO 1 A - (EHEHR)
EESIRLI. &H 72 b 85,130 I THRBa LT W
L. 24 WERIRG TR, RERSMANC 5 & - RIESIC
e Elmrilooni:,

Ga-67 citrate 25, 24 BBOA A —Y (5E
B EXSITRLL, &7k 35,626 THREENT
VW, 24 BER%EBTIE, 1123 IMP 850548 & B
WREBRAEICER S W EEE, ERCHEE SN,

2) 7o vHBRAE (FHKSEE)

1123 IMP 285, 24 B0 4 2 - (FER)
FRS5ERLI, &4 721 81,000 THRIRENT L
5., 24 BB GB TIIABRIMIICHER s L REH I
BARR 2 FTE 2 3R AL o T,

Ga-67 citrate 5, 24 BFHBOA A —Y (¥EKR)
ERS5WRLE. &7 k29,484 THRES LT
5, RBABCER S - REECHEs R ES
DT,

PAE, SEMELAEEFAO 1123 IMP & Ga-
67 citrate DEHER 2 2 I27R L7, Ga-67 citrate
B, TVECBBRAERL 7o b U BERAER L
LIZBHERERLOZHLT, 11123 IMP iz 7V
E VR AERICEBERERLLM, 7o b vH
FREAERCIERITED oo T,

3. 1.123 IMP OFEHEGEER BT 2 BRREY
-6

RIS s W BN RAERE TR
RUEBES 2em Ll ok E & 2R/ LEES (SE
OWETTIE, 6FIH 4 fA 2em BLEDKE X DFHE
ERL), 4612 bicEEEEEREIIHEBIC
s nrz, Laliss, SEOREE 6 HiF 2 41
OFREIL, BHBCRE s N ods, 2F1FRIE 1
cmMDKEZDKFETH o7, RIZSERET LK
BERT, AT 1123 IMP »sEEBICER L 72 2 6l %
RY,

1) SEFIL1E, 52 F&cHT, W 1FEMcBTEEGRE
DB TERBTE LIz OO, MiBICRERET
ERER LU, B6 12 11123 IMP 3 mCi #E 3 1R
BOSEBRERLE,

EENMRTML, ARFHROTERIC 123 IMP O
BARE 2 HERE TR S LTz,

2) JEFRIL, 0F BT, EEERRAEY R,

Table1. I1-123 IMP and Ga-67 citrate imagings in animal tumor models

Tumor model [ —123 IMP Ga-67 citrate
B-16 melanoma + +
Lewis lung cancer +

Ehrlich ascites tumor
Hepatoma AH 109

Yoshida sarcoma

+ o+ o+

+, Positive ; —, Negative.
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R, REHRRE, ¥R TIEhERES
VU NENCEEB RS ., K712 1123 IMP #iE 16
MEOBERR CARRMETERE T Lz, REIOML,
ERERY /G ERcfE s s,

II. $6H2H L 58I —F IMP 0ERE

BEEEECET 8

1. BI6EGETT LV TO 125 IMP D4&4Epsy

il

Turpentine
IMP

Croton

B-16 2 &fEz 1-125 IMP %5, 3 #ER, 15 B, 22
BFREO LN S H 2R 4 10R L 7o, BESHEAD%
TREE (% dose/g) 43, 3BERE, 15 B5ME, 22 iR T2
N2 18.3917.09 (FEHEEHE(RE ), 18.34+
8.22,16.1622.67 & HERER 2R L 72, EESNM
WRELA, 3 0%, 15 AR, 22 BSRIE TIE 11.30+2.22,
13.2442.61, 10.70+4.13 L &EEERL 12, —FEE
AR b, 2N #410.5621.44, 23.24+2.40,

Ga

Fig.5. 1-123 IMP and Ga-67 citrate images of inflammation models
(Turpentine oil induced and croton oil induced). Both models were

clearly visualized by Ga-67 citrate.

However, only turpentine oil

induced inflammation wa$ visualized by 1-123 IMP (arrow).
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17.49£2.56 L @fE%RL 7z, LiE X D, 1125 IMP 0
B-16 2EE T 2 & O IEERAM A R & N,

2 . Lewis i€ 7 1 D 1125 IMP D& KRS

Lewis it 1-125 IMP # 5., 3 BfR, 15 fFRE, 22
BRBOEERNSHERSISRLE, BEAOEHEE
1%, 3EERE, 15 B, 22 MERIRT, ¥4 14.45+
3.43,10.93+1.76, 9.41+3.47 X RIFREEELZTL
fo. BEENMIEELIZ, ZhF14.94+2.98, 13.27+
4.57, 13.40+3.80 XEEB N AL, ThZh
11.46+1.17, 23.93£2.91, 30.77+3.96 & B MM
L7z, BAE& D, 11125 IMP i Lewis ifEIC b &
VEFRAEE R LI,

3. I123IMP & Ga-67 citrate & U T1-201
chloride £ ® B-16 B@EE FA~OEREMEICET 2
S ELARET

F6IRTML, BEEANOEBRRIIHREEERES
24 BEfA% T, 11123 IMP (3 14.21+4.70, Ga-67 citrate
13 5.9941.13, TI1-201 chloride 13 2.85+0.33 T &%
H, 1-123 IMP i3 Ga-67 citrate $° T1-201 chloride i
L TEY RIFLERERERL, BEHEAE~OF
WM ER L e, RS IAEL, BN
T AMRETY, 1123 IMP % Ga-67 citrate 2 T1-201
chloride L LB L, kD BEFLHERERLI. &7,
Ga-67 citrate IFMEBE ST ILAY 1.1940.49 £ & D,
1-123 IMP @ 16.10+4.36 % T1-201 chloride ®

18.60+5.44 X b {&fE %R/ L, — % TI-201 chloride
i3, BB M B HE SR L b OO ESNG
PRI, 0.59+0.16 7% b, 1-123 IMP 0 25.65+4.41
WL TS TEWETH - 72,
I, JERUSE IMP 8551 & 5 1-123 IMP 0E
BERBRENEIZOVLT

1. In vivo € F M & 2#kEt

Bl REEEFVOBEE~DERERIRTERT
LD IIERETE IMP 2 AR E L a b o o B D
16.66+2.34 £ b8 L T, 1mg OIEHEE IMP &7
BE5LLBEEDI5.6843.06 % 0.1mg O IE K & &
IMP &5 U780 14.95+2.06 &, Student T-
test I X D EEOEIZRD 2072,

Lewis flif&€ 7 L DEB~OEERIL, R ITRT
EOITHEREED 6.92+1.61 L EEEL T, 1mg DIEHK
S IMP % 58£0> 6.56+2.47 &, 0.1mg O IEHET
1% IMP #5800 7.454+1.00 & Student T-test 7 X
DEBEOEIIFED L n o7,

2. In vitro ® FVIZ & 28T

BIZ/R L Tehs, B3 uM DOIEMREE IMP 2 &
FRE LT, 1123 IMP 0 BEERADES S
50%MEEFES NAFBRBBSN. ZOERR, Ml
[-123 IMP O#E®D 40 nM W EERTHRE U - FE s
HIMPEE®D IuM ZESPCKEVWEARETHD,
L7288 > TREDFHBEE IMP OAFHRS LT

Table 2. 1-123 IMP and Ga-67 citrate imagings in animal inflammation

models.
Inflammation 1-123 IMP Ga-67 citrate
Tupentine oil induced + +

Croton oil induced

- -

+, Positive ; —, Negative.

Table 3. Classification of 6 patients with malignant melanoma evaluated

by I-123 IMP imaging

Sex Year Site Size Accumulation
1 Female 52 Inguinal node* 2 cm +
2  Male 90 Inguinal node* 5 cm +
3 Female 92 Eye Lid 3 cm -+
4 Male 67 Foot 4 cm +
5 Male 62 Nose 1 em -
68 Male 56 Foot 1.2cm -

* Metastasis.
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D&, 1-123 IMP O BEEME~OHEICHEINE 2
3ZrLERLTVLE,

% %®

Edwards 502 & o CTHIFE & 4172 @B A st
MEERTH 2 Ga-67 citrate 13, BR OEBEOZIE L
LT, RELLAZERLFAshTWS, Big, B
MR, BEY o E, Mg, kg
iz Ga-67 citrate 235 b BRI ERERTERTHD,
EHECEBEORIRE BT 2B I EREOBRE
&) E T, Ga-67 citrate A F v > D 5 2 EE M
BB L T3,

Milder &P, Ga-67 citrate Z#falic&E5 L T, 1if
BEEERCERE~OERELROLER TR, BE

Fig.6. 1123 IMP images of patient with right
inguinal subcutaneous metastasis with malignant
melanoma obtained at 3 hours following IV
injection. Right inguinal metastasis was clearly
visualized (arrow).

K

BAB~OEMELSMETHY, EREABEIILT
FORAEER L LT W3, Elc, EXEa
DY > HIEER UK TEEE L BEOEEESD
RETEELLE R D 72358, Ga-67 citrate 1IBDH TEWE
BNy 7 778 (AR BEHELETR L bk
~, Ga-67 citrate DEBEHEBFEOBHEOEE 25
WAL T3,

UL Ladis, Milder & IM/REHEEFEICZITS M
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Fig.7. 1-123 IMP images of a patient with left
inguinal lymphnode metastasis of malignant
melanoma obtained at 1 hour following IV
injection. Left inguinal lymphnode metastasis
was clearly visualized (arrow).
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Table 4. Biodistribution of I-125 IMP in B-16 melanoma bearing mice

Organ 3hr 15hr 22hr
Mean SD Mean SD Mean SD
Blood 1.62 0.47 1.38 0.10 1.51 0.91
Heart 3.95 1.05 1.85 0.44 2.08 1.33
Lung 23.94 5.44 13.26 3.06 13.49 7.86
Liver 11.52 2.88 3.83 0.62 3.64 1.82
Spleen 8.30 3.00 3.47 1.25 3.35 2.34
Kidney 12.40 4.04 6.61 0.44 T.17 4.17
Eye 40.81 12.54 42.51 6.90 4744 14.22
Muscle 1.74 0.42 0.78 0.15 0.92 0.59
Bone 2.04 0.70 1.12 0.29 0.95 0.38
Brain 8.57 2.38 3.75 0.66 3.09 1.711
Tumor 18.39 7.09 18.34 8.22 16.16 2.67
T/B 11.30 2.22 13.24 2.61 10.70 4.13
T/M 10.56 1.44 23.24 2.40 17.49 2.56

Each value represents a mean SD (% injected dose/g).

tumor muscle ratio.

T/B, tumor blood ratio; T/M,

Table 5. Biodistribution of 1-125 IMP in Lewis lung cancer bearing mice
Organ 3hr 15hr 22hr
Mean SD Mean SD Mean SD
Blood 0.96 0.17 0.82 0.13 0.70 0.12
Heart 1.94 0.51 0.72 0.20 0.54 0.10
Lung 17.81 3.89 6.92 1.43 5.06 1.06
Liver 6.98 1.94 2.37 0.49 1.42 0.19
Spleen 5.69 2.50 1.38 0.16 1.07 0.22
Kidney 717 1.90 3.35 1.07 2.13 0.28
Eye 21.85 5.80 28.50 8.33 24.57 5.10
Muscle 1.26 0.50 0.45 0.14 0.30 0.04
Bone 1.57 0.48 0.48 0.11 0.34 0.08
Brain 5.65 2.38 1.78 0.71 1.19 0.19
Tumor 14.45 3.43 10.93 1.76 9.41 3.47
T/B 14.94 2.98 13.27 4.57 13.40 3.80
/M 11.46 1.17 23.93 2.91 30.77 3.96
Each value represents a mean SD (% injected dose/g).
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Table 6. Biodistribution of I-123 IMP, Ga-67 citrate and T1-201 chloride in B-18 melanoma

bearing mice 24 hrs afer injection

Organ [-123-IMP Ga-67 T1-201
Mean SD Mean SD Mean SD
Blood 0.88 0.15 5.02 1.37 0.15 0.02
Heart 0.97 0.26 5.21 1.90 4.72 0.50
Lung 7.96 2.74 5.18 1.64 3.23 0.35
Liver 4.08 1.31 8.12 3.07 3.60 0.20
Spleen 1.46 0.29 8.99 3.54 3.11 0.15
Kidney 2.94 0.91 18.17 6.44 42.55 11.74
Eye 55.69 19.27 0.43 0.15 3.44 0.37
Muscle 0.55 0.16 1.21 1.03 482 0.58
Bone 0.84 0.34 9.05 1.88 3.75 0.64
Brain 1.98 0.74 0.33 0.09 1.77 0.24
Tumor 14.21 4.70 5.99 1.13 2.85 0.33
T/B 16.10- 4.36 1.19 0.49 18.60 5.44
T/M 25.65 4.41 4.94 1.83 0.59 0.16

Each value represents a mean SD (% injected dose/g).

Table 7. The effect of the addition of cold IMP on 1-123 IMP biodistribution in B-16

melanoma bearing mice

Organ Control 0.1 mgIMP I mgIMP
Mean SD Mean SD Mean SD
Blood 0.96 0.24 1.05 0.17 0.94 0.25
Heart 1.41 0.23 1.07 0.14 2.36 1.21
Lung 11.92 3.79 8.60 1.28 19.85 6.96
Liver 2.95 0.45 2.27 0.20 5.66 2.07
Spleen 2.52 0.93 1.71 0.11 .75 3.98
Kidney 5.70 1.22 417 0.47 9.88 6.42
Eye 52.08 13.82 .37.29 9.23 43.03 17.28
Muscle 0.71 0.14 0.56 0.12 0.63 0.10
Bone 1.35 0.78 0.73 0.17 2.10 0.80
Brain 2.41 0.46 2.21 0.51 3.14 0.56
Tumor 16.66 2.34 14.95 2.08 15.68 3.06

Each value represents a mean SD (% injected dose/g).
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Table 8. The effect of the addition of cold IMP on 1-123 IMP biodistribution in Lewis

lung cancer

Organ Control 0.1 mgIMP 1mgIMP

Mean SD Mean SD Mean SD
Blood 0.90 0.27 0.58 0.13 0.78 0.19
Heart 0.79 0.18 0.71 0.28 1.01 0.54
Lung 8.02 2.38 6.95 1.54 8.55 3.59
Liver 2.13 0.56 1.69 0.33 2.65 1.11
Spleen 1.17 0.25 1.24 0.26 2.01 0.96
Kidney 3.51 1.27 2.57 1.08 3.73 1.84
Eye 20.29 6.06 15.29 0.66 12.31 2.98
Muscle 0.59 0.22 0.37 0.09 0.73 0.27
Bone 0.53 0.20 0.47 0.15 0.58 0.23
Brain 1.76 0.35 1.44 0.30 1.95 0.83
Tumor 6.92 1.61 7.45 1.00 6.65 2.47

Each value represents a mean SD (% injected dose/g).

S

% of maximum specific binding

3x1070

-9
8 q07 0 0 w10t 10?2 !

Cold IMP ( M)

Fig. 8. The effect of the addition of cold IMP on I-
123 IMP binding to B-16 melanoma cells in vitro.
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Experimental Investigation of the Potential Usefulness of N-Isopropyl-p-(I-123)-
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Abstract

N-isopropyl-p-I1-123-lodoamhetamine (I-123 IMP) is extracted by the brain in proportion to
regional blood flow. It is particularly useful in the clinical assessment of various pathologic
conditions related to altered cerebral blood flow. It has been reported 1-123 IMP is avidly
incorporated into melanin producing melanocytes, and has been suggested that it is incorporated
into malignant melanotic melanoma. Experimentally and clinically I have investigated the
potential usefulness of I-123 IMP in the detection of malignant melanoma in comparison with Ga-
67 citrate and T1-201 chloride. In the case of animal experiments B-16 melanoma, Lewis lung
cancer, Ehrlich ascites tumor, Hepatoma AHI09A and Yoshida sarcoma were used as tumor
models. As inflammation models, turpentine and croton oil induced inflammations were used.
Serial images were obtained following IV injection of 100 Ci of I-123 IMP or Ga-67 citrate. For
biodistribution, B-16 melanoma and Lewis lung cancer bearing mice were sacrified periodically
after injection of 1-125 IMP. The tumors and other organs were assayed for radioactivity. In
addition, in the case of B-16 melanoma the biodistribution of 1-123 IMP was determined, and
compared with that of Ga-67-citrate and T1-201 chloride. As a clinical trial I-123 IMP was used
in 6 patients with malignant melanoma to determine the tumor affinity of this agent. In vitro and
in vivo inhibition experiments were performed. In B-16 melanoma good visualization and high
tumor accumulation density were found with I-123 IMP. Tumor accumulation density was better
with 1-123 IMP than with Ga-67 citrate and T1-201 chloride. Regarding malignant melanoma
specificity I-123 IMP showed a higher specificity than Ga-67 citrate. All malignant melanomas
greater than 2 cm were detected with I-123 IMP.  In vivo inhibition was not demonstrated, but in
vitro the addition of high density cold IMP resulted in inhibition. This suggests that the
mechanism of I-123 IMP accumulation in malignant melanoma is non-specific binding. In
conclusion, due to its greater specificity and accumulation, I-123 IMP is of potential greater
usefulness in the detection of malignant melanoma than Ga-67 citrate and TI-201 chloride.



