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BLOOD _ CELL SECRETION
€0y, Hp0==-----TCA cycle proteins | _ exocrine
, peptides endocrine
(5)
(3)
(1) )
amino acids— amino acids (2)
(4)
(6)
biogenic amines----=neurons, etc.
metabolites—---metabolites

Fig. 1-1 Scheme showing amino acid metabelic pathways. (1)
Membrane transport; (2) free amino acid pool; (3)
protéin synthesis; (4) biogenic amine synthesius; (5

energy—prodﬁcing metabolism§ and (6) catabolism.
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Table 1-1 AMINO ACID CONTENTS IN PANCREATIC DIGESTIVE PROTEINS AND

AMINO ACID CONCENTRATION IN FREE AMINO ACID POOL

PROTEIN POOL FREE POOL
AMY CBP CTP DRB RBN TRY total free amino
( 2.0 26.0 32.0 1.4 2.4 14.0)®) proteins?) acid pool®)
Ser 6.8 10.4 12.4 11.7 12.1 14.9 9.34 85.6
¢ly 11.1 7.510.2 3.5 2.4 10.9 7.06 233.1
Ala 6.3 6.8 9.7 8.6 9.7 6.1 6.23 381.6
Val 7.8 5.2 10.2 9.3 7.3 7.9 6.17 45.2
Leu 4.9 7.5 8.4 9.0 1.6 6.1 5.76 25.2
Asn  -—— 5.5 6.2 4.7 8.1 7.4 4.72 36.3
Lys 4.2 4.9 6.2 3.5 8.1 6.6 4.50 35.6
Tle 4.4 6.8 4.4 4.3 2.4 6.6 4.32 14.5
Thr 4.9 8.5 1.8 5.8 8.1 4.4 3.75 27.7
Asp 14.0 3.9 4.0 7.8 4.0 3.9 3.33 138.2
Gln -— 3.6 4.4 3.5 5.7 5.2 3.26 342.0
Tyr 3.8 6.2 1.8 5.8 4.8 4.4 13,06 9.4
Pro 4.4 3.3 4.0 3.5 3,2 3.5 2.83 37.4
Phe 4.9 5.2 2.7 4.3 2,4 1.3 2.60 10.9
Cys 2.1 0.7 4.4 1.6 6.5 5.2 2,54 (2.5)
Glu 8.0 4.6 2.2 3.9 4.0 0.9 2.33 951.5
Trp 3.2 2.3 3.5 1.2 0.0 1.8 2.05 4.0
Arg 5.7 3.6 1.8 4.3 3.2 0.9 1.87 14.4
Bis 1.9 2.6 0.9 2.3 3.2 1.3 1.29 17.4
Met 1.7 1.0 0.9 1.6 3.2 0.9 0.79 2.0

a) g protein abundance in pancreatic juice.
b) sum of % amino acid found in protein x (a).

©) amino acid concentration in free amino acid pool (umol/100g wet
tissue).

AMY: amylase, CBP: carboxypeptidase, CIP: chymotrypsinogen,
DRB: deoxyribonuclease, RBN: ribonuclease, TRY: trypsinogen.
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[U- %#C]-L-phenylalanine( “C-Phe: 16.7GBq/mmole). [U- "C]-L-
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Jii

i

_8_



EREBEIK T —FTUVMBIETBHELEZ ANXN) VABEHBEAWTL
BEMCIOEML % ER FR BRABHDEL - DRZELS
BEL TMEA0. IR L, FHBEHIMe:2FRL, B N4 7L
CBLTLIEOFEKER LD BHEELAEL -

"CEBRTIBOARM

eI, 5% Ho 2 SN A AFE I —F v b LT ERAFEEHRAE
FRBEOEFEAB/N Y1 2ubuy (BEREH#MM IE CYPRIS
Model 325) L OMEXNZ1IL.3HeVOZRZLF—DBFEZBEHFL.
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14N(D,0L)11C —-2—-'-11CH4 3 -~ HHCN
Pt (1000 °C)

SYNTHESIS OF 11c-AMINO ACIDS

11 Q
<§ﬁ )Cgo 113 NH NaOH
ReCHo —=2"3 gl 71— R-C-"1CO0H
NH4C1 NH—C=0 1

NH-

Fig, 1-2 Synthesis of ‘'C-HCN and !lC-amino acids.
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hTW3a[1- "C]-D,L-leucine( "C-Leu). [1- "C]-D,L-valine( "C-
Val) R ¢f[1- “C]-D,L-phenylalanine ( "C-Phe) [6-8,27] % B/ L 7.
ueg-Leuld. LUTOREREIVEBRLE ¥4 7nburZEhRESH
UC-CHe R 7 Y E7HEETCHESZMBLE L TRBZIESI LI LD

NaOH, '

%} — Haste

{Stainless Steel
Reaction Vessel)

”CH4 - {H.5] {0, remowel] {F 1 &

Pt
{1000°C)

(a) {b)

{011 Bath)
{220°C)

Fig. 1-3 Diagram of the system used for the preparation of e
amino acids. (a) Anion exchange column; (b) cation
exchange column; (c) e amino acid solution; (M.S.)

molecular sieve; ( ) ) solenoid valve; and ((® ) pump.
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e, EEICHWE, "C-Val. “C-Pheld. isobutylaldehyde 4510
(0.5mmole). phenylacetaldehyde 62p (0.5mmole) % T h FhFEE & L.

FRLABOBRERLIDARL . BELAZFNMHEL T -0 K
Kt : k=4:1:1 (Rf{fi. Leu, Val, Phe=0.4~0.6, CN =origin,

hydantoin=0.8~0.9) *RHEEBE L+ VA LVEB s o IS
7 4+ — (Merckft Art.5553) ZH W THKEL .

NCER TP I ) BOT Y ABHNDHERE

hEH: OAYRBEHERRCEEY Y AL, "CEET I K01
(¥ S BIMERSIRE 0.4~1.2MBa) 2BBRLOVBS L. —ERRBECH
HESL NEAENTAcHc8EBsMEL. EREARBL LK
RS ME L. HEY A& LT Ehrlich# 2 KBE#METICHEE
L% JRB*ETHEBOER el Rb0EAW. BH
B O RISE o (4. Packard?t B AUTO-GAMMA 500% Fl 7=, HMGEEO L HEHP %
WELL#®H SES~OHRMEX (xi2 58 /sllE) #Kd

2. BB

MCEEFI /B0y PHBYIFOHH
ERLPEZR7IVBOBERECFRBYUBFAOE#E %, ovabainf W
ODFHhE &b TFig 14T d. BRYHFAOHEREIT. "“C-PheB D
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B<. “C-Leu M“C-SerBFhicEwnl Thoo7 I /BT HD

ABDRKENDBDEF Fouabainll KA2MAFBARENMEA AR L. “C-
Gluit. M“C-Serk ¥ H K X Zzouabainic L2 ERMEETARL 0 £HEE

Pancreaqs Liver
Accumulation (% dose/g slice) Accumulation (% dose/g slice)
200 100 0 100

[
— !
lL'C-Leu

; Control % ; Ouabain 1x10'5M

YL

Fig. 1-4 Accumulation of 14c 1-amino acids in rat tissue slices
and the effect of ouabain. Each bar represents the
mean * 1 S.D. of four to five experiments. Open bars

show incubation for 60 min. at 37°C, while striped bars

show the effect of preincubation for 30 min. at 37°C in

medium containing 1 x 107> M .ouabain.
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ELTHBVEWERE Y E- T, — /A FRYOANORMIT. KEY
RANORBIZLBE T2 LEL D, ouabainit L 2MFNRLED 5 h
o I

MBERT I/ BOT Y AKNAH
BEBETIVBOBREHIIDOYY AN 4 Table 1-2i2R 7,
In vitroOBB S E AKRIC. BRAOEBBEETHY., B7IVBOE
RERFLBL 2BA. "“C-PheBRLEL, BC-Leu “C-SerBEF iz
MW Y"C-Gluiz B LED - 2.

Table 1-2 MOUSE BIODISTRIBUTION OF 14C_I-NATURAL AMINO ACIDS®)

146_Phe Yae_Ley lhe_ger Yo g1y

Pancreas 46.14 30.07 26.74 8.30
(12.41) ( 4.52) ( 4.53) ( 1.25)

Liver 7.81 4,49 3,96 1.83
| ( 0.08) ( 0.40) ( 0.60) ( 0.24)

Plasma 1.61 0.32 0.90 0.7%

( 0.08) ( 0.03) { 0.15} ( 0.17)

a) Mice were sacrificed 30 min. after intravenous injection
(% dose/g tissue, mean (1 S.D.) of the data from three
mice).

NCHERT I BMOAR

NCEB T I/ BOAH HBE VC-HONNT Y » U 409 TRT
L., RIGIEIES5~T05TH-fz. £, HEE, BHAEFONELII~
20% MEH{LPHSESII Lo "CER7I / BBBohT
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Table 1-3 BIODISTRIBUTION OF lc-1ku, llcval, avp llcPEE IN

MICE®)

S5min 10min  20min  30Omin  45min  60min

11C—Leu :
Blood 2.02 1.61 1.23 1.36 _— 1.10
( 0.15) ( 0.22) ( 0.21) ( 0.63) ( 0.23)
Brain 1.12 1.06 1.30 1.57 —— 1.21
( 0.16) ( 0.08) ( 0.13) ( 0.53) ( 0.23)
Pancreas 10.81 13.23 15.91 12,08 _— 8.72
( 0.34) ( 1.98) ( 1.21) ( 2.10) ( 1.19)
Liver 5.73 4.51 4.09 3.70 —_— 3.02
( 0.24) ( 0,13) ( 0.33) ( 0.38) ( 0.34)
Kidney 9.31 7.26 5.91 5.25 —_— 4.83
{ 2.69) ( 0.98) ( 0.83) ( 0.64) ( 0.81)

¢ ya1 . :

Blood 3,09 2.68 1,92 1.87 — 1.46
( 0.22) ( 0.10) ( 0.15) ( 0.28) { 0.29)
Brain 0.91 0.94 0.95 1.12 — 0.94
( 0.03) ( 0.07) ( 0.09) ( 0.17) ( 0.28)
Pancreas 6.26 8.68 11.26 13.92 — 10.57
( 0.68) ( 0.53) ( 1.02) ( 1.64) ( 2.04)
Liver 5.40 5.85 5.02 4.71 ——— 3.44
( 0.33) ( 0.26) ( 0.50) ( 0.22) ( 0.69)
Kidney 9.68 7.43 5.31 0.01 ——— 4 .64
( 1.09) ( 0.42) ( 0.41) ( 1.87) ( 1.13)

11C—Phe :
Blood i 3.28 2.74 2.36 2.02 2,33
( 0.60) ( 0.73) ( 0.37) ( 0.21) ( 0.49)
Brain ———— 2.40 2.53 2.10 1.55 1,55
( 0.58) ( 0.91) ( 0.23) ( 0.27) ( 0.68)
Pancreas _ 13.32 18.44 23.57 25,96 25.05
( 2.86) ( 4.02) ( 3.83) ( 4.79) ( 5.15)
Liver _— 7.67 7.74 8.04 6.95 7.41
( 1.47) ( 0,73) ( 1.13) ( 0.33) ( 1.88)
Kidney _— 8.12 7.27 8.72 7.98 8.16
( 1.38) ( 1.08) ( 1.27) ( 0.70) ( 1.64)

a) % dose/g tissue, mean (1 S.D.) of the data from four mice.
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HCER P I BT Y 2GRS THE

UCHEE7I /) BOFEERCHEETY ALBYA3HRASHORRNENR
#ZFhnFhTable 1-3, 1-4lcR T, F/h EXTITARLZBT 2ERANIT
B, EEC Y 2B AEENHRNOMEBRVERY LYOEHLE
Table 1-52RT. WTFAD7 I BRZBVNTH EKREAOFEHIEVE
BOBEIhl i EECPHROLEIERL

Table 1-4 BIODISTRIBUTION oF Mlc-teu, llcvaL, avp llcpEE 1IN

TUMOR BEARING MICE®’

Smin 10min 20min 30min 45min 60min

11C—Leu :
Blocd 2.65 1.71 1.82 1.72 2.18 1.68
( 0.21) ( 0.38) ( 0.18) ( 0.31) { 0.20) ( 0.35)
Tumor 2.24 2.50 2.55 2.28 2.66 2.95
‘ ( 0.39) ( 0.16) ( 0.39) ( 0.45) (,0.15) ( 0.61)
Muscle 2.65 2,52 1.45 1.28 0.80 1.25
( 0.43) ( 0.81) ( 0.04) ( 0.31) ( 0.45) ( 0.51)
11C—Val :
Blood 3,93 2.86 2.41 2,09 1.54 1.26
( 0.60) ( 0.19) ( 0.14) ( 0.16) ( 0.05) ( 0.19)
Tumor 3.84 4,11 4,10 3.99 3.34 2.97
( 0.13) ( 0.27) ( 0.05) ( 0.35) ¢ 0.39) ( 0.19)
Muscle 4.92 3,07 2.71 1.95 1,18 1.00
( 1.28) ( 0.48) ( 0.17) ( 0.25) ( 0.27) ( 0.22)
11C—Phe :
Bloocd 2,60 2.28 1.71 2.01 2.42 2.58
7 ¢ 1.05) ( 0.34) ( 0.32) ( 0.17) ( 0.25) ( 0.50)
Tumor 2.96 3.71 3.47 3.36 3.65 3.80
( 0.21) ( 0.97) ( 0.51) ( 0.81) ( 0.60) ( 0.59)
Muscie 1.73 2.32 1.42 1.59 0.93 0.86
( 1.22) ¢ 0.26) ( 0.28) ( 0.37) ( 0.06) ( 0.52)

a) % dose/g tissue, mean (1 S.D.) of the data from four mice.
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Table 1-5 RATIO OF PANCREAS TO LIVER AND TUMOR TO MUSCLE OF llc-

1E0, Yc-vaL, AND C_PHE IN MOUSE BIODISTRIBUTIONZ)

S5min 10min 20min 30min 45min  6&0min

11C—Leu :
Pancreas [/ Liver 1.89 2.94 3,93 3,42 —— 2,94
Tumor / Muscle 0,83 1.05 1,75 1.89 2,95 2.61
llCHVal :
Pancreas / Liver 1.16 1.48 2,25 2.96 —— 3.09
Tumer / Muscle 0.83 1.35 1.52 2.07 2.93 3.19
11¢_phe . -
Pancreas / Liver —  1.74 2.38 2,93 3.74 3.38
Tumor / Muscle 1.71 1.60 2.44 2.11 3.92 4,42

a) mean of the data from four mice.

3. E%E

7. BRESEZ2HFCELAE7I  BOER£EME LT BERE
BR7FI /BT VAOFE SUNZ2EROIOBEICEHI L UC
EZ7: B+ERL. K. #hon7I /BOBREBE LSRR
RBATAINIA—FLERHE L. BEEROBVOBETH I HHE
CBLTH5L. M“C-Phe, “C-Lew MC-SerEQh#73I )BT &
BREEBOFELARWT IV BEYEVWEEEsR THASRES L
7z (Fig.1-5), L LLZ#H6, hE7I ) B IWEBEFPRL 3 “C-
Glu[28,29]1 Tk, TR NF¥F—EKFHESPHEBRHORZIPoLZIEL2 D
STEBIEL. ZOoHBEBEIRLI2BEBFCETC—HLELDOTH
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DlroHERCESE EBK M BRRECEBANOEHISENWLR
BENLTEY[6-8,27], o, 7IBEEDHHABECNL TEAOH
DE[12,13) "C-Leu, "C-ValK T "C-PheD B EXZH ~OH HEH
BEEhleZz2z, choDaAR54RAaz. "CEH/LAVOARIE.
"TCOXFHMN2D LIEBE N DI, XK FEFEe, BEE F
Ruge 22 CoORBIBsMEL L. SEBHL-AR BRI
COBRRETABRY, WEXHhI3bDTh-1. Bz, 2hoo "CE
B7I/BOKAITAERALER BR M EBSCEBEENICE
HL (Table 1-3.1-4,1-5). ZOBE¥2Z2H \OILRASHEEL T

—5 SEHARIhE7I/BE TRT53I@THa "CEZT
I/ EBOXFREGSFCHEL TE. BRR. A4BLRI I VFF v —R
HTHEELT I/ BV Y- [B0.32FS L E2BHHEEANSE
BHEKzZzaw 274 —R1,32]FOHESBEILTED. wihb,
T HBAELRAETHI I LEZShEY SEIE chlloWTo®
HREEekd -
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B2H VC-L-methionineDERFRFA I X 2 FHBRAKEOEAL

EZE7I /) EOPRT., [S-methyl- "C]-L-methionineld, L-
homocysteineZ HEl L L. AFNABRTH S "C-Cl: I RIGE¥ BT L
WD, RFRAGIFOLEELIIL. L-TIVBRELTEBERCES
habtWnW>aREoFANEEFLTVSEHB "C-CLhIOBHAREED
BREMROES2TRLEL T FitadBosRBTbh, BRI K
(2], BB B-SNEFOREFZHNOLABLBEI NS LOIRA> . H
MAZEEZHRHEREREICB W T S [S-nethyl- "C]-L-methionine® & K
RHHEBZHI], ZOoORBBEZHEL L TOEROLZFMHS2AS N
[S-methyl- "C]-L-methionine® EREECHL TIE. B PETEHO
FEA2OBEHRRBNVWT. BEROASUEEARBLTNEZZLEBREN
rHREL NI —F BLESIHTRLELIR 7I /8

[S-methyl-14C3-L-methionine  “CH3-S-CHp-CH,-CH-COOH
!

NH-

[1-140]-L-methionine * CH3-5-CHy-CHp~CH-"COOH
NH,

13,4-14C1-L-methionine CH3—S—*CH2-*GH2-?H-COOH
NH,

*C : labeled position

Fig. 1-8 Labeled position of 14C—L—methionines. (*C) labeled

position,
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DERBANOREIR, LFLL FUNIEMBEAREBRLTVS L TN
Alz,

£ & T [S-methyl- “Cl-L-methionine (Fig.1-8) % A\ KR &1
AERMBLFOoRBEHC D THEBN R LE. AW, [S-
methyl- C]-L-methionineic T 2 HRAZFRCFMT 22D, Ko
FPUNZEHBEREORAECET A nWhATW A [1- “C]-L-methionine
[7.8], FISBOBH/EESEL 2 [3,4- *C]-L-pethionine (Fig.1-8) D R
RREME L KBEHELEL 1=

1. EBHE

XOABERNGHER

# “C-L-methionine 0.1m2 (7.4kBq. 3.39x107° ~3.92x10°° mole) % 4k
BN QYRR Y 2CBBIREVBELE UToRER #1
BEFIHCHBLAFTRECE - TH 2ok #SBCEHLERES L
BhrrFle—varvhdry— (Alokath ARC-900) R THIEL .
ARERRN o r N2 OESAZFORT T & 50ns
HEL ERREERHBIEMA. $ETFL ALk cO—FR
FLMRIEHFRL Nt YooEBRRBgLINERE. BERLE B
REF20.45mOF2 274 0% — (HEEE 6C-50) wHWEL. &%
MY 2ooEHBRRERTERLLE 1N IBERSLBETI -
LB AL2EEEL TORHELEAEL A

[S-methyl- ®"Cl-L-methionine{l.8%GRe/mmole). [1- ®g}-L-
methionine(l.91GBa/mmole}. [3.4- ®Cl-L-methionine (2. 186Bq/mmole)
B Z2XZARFAFLIBAL HERBEACTERLCBLE. 2
afteREld RESREETHOA

FRRERNRGCEH B NRORE -
TE2RRAEERC L VB OARUTRAUVERCSY ARNGEOR

= 28 -



REHRCREN. BOENBEN AT 9 MEZ Y752 M
ME (RN HTEHD, simplexiBEi L DP1~Pe & KD 1=,

Co = Pi x Exp(-P2t) + Ps x Exp(-Pet) ----- (1)
ChoDERZAW. BEROEEMBE % Fig. -9 FETI v N—FA Y
PETNIZHTEDZ. BRICEREL - “C-L-nethionineBEH D 7 I
JBESDINVWESIURIBELOBREETABAICR FIGRET L%
BRHT2CLHBARETHEY. )Xok >iRRxh 3 [9].

FDG MODEL

*ob : conc. in plasma

Ky K3 Cf : conc. in free pool
Cb Cf ————=Cp
Ko : S Cp : conc. in protein fraction
Ca "Ca : Ca =Cf + Cp
k1. Ky, K3 @ rate constants
* + data used
MODIFIED FDG MODEL
*tb : conc. in plasma
Kq K3 Cf : conc. in free pogl
Ch = = CT = (D . ) ) )
ko l ) Cp : conc. in protein fraction
4 Cm : conc. in metabolite(s)
Cm
*ca : Ca =CF + Cp + Cm

Ca
Ky, ko, k3, kg 1 rate constants

: data used

Fig. 1-9 The FDG and modified FDG kinetic models.
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dC: /dt
dC, /dt

kiCo - (ka+ks)Cs
kaCg  mmmmmmeemeeeeeooo (2)

LaLl., BRBECEBELHRHEES FIJBUAOESTFREYE S

LEET2HB48E KEYNOBTA2LbERBLUEBEFGEIETFASER
Eh., B)RABELH S

dCs/dt = kiCs - (katka+ks)Cs
dCp /dt = kaCs
dCu/dt = kaCs = eeeemecaeeo-. (3)

Bl ), G)XCld SERFLLHRSHITE TRIE BEttRx
FBHBRAZTNLIUNRIORBIINE Y N IPBESFREDORE
BANORBUEBECE2LRFILTWS, tRAPOREER U
TOoLd >RED I

Co: MBEHFETIRFERE RSB/ ME)

Cr: BROER7I VEE2TORMNERE (ME5E/88)

Co: RROZ U NIZBESHFORMMERE (SRE5E/:88)

Ca: BRRO7I/VBLUACEI TREDE S PO MR

(W 5B /cHE)
t - BEROBERFRE ()

BEZ2ORIN V53 74— 2B BEEKEDOSH

[S-methyl- “C]-L-methionine 0.1m¢ (185kBq. 9.80x10® mole) A K E
25 QAVREBE 7 ALERBRLIOBE L, 508 —FLERK
dOEBRL BRERQU~150m) E@MLE. B, ERBETERE S
mz. £BE4T50EL. FEVFA I LR TO% 1008 Y 2o aks
BMERSUENMAT ENL BLOBRIVEBLLER Y AYLE
Mro<w 757 4 (Merckth Art.5553. REB®: 74 —1: ¥
Bi: K=4:1:1 A&/ —N: 2B PrEFKR=70:1) CTHHL .
L-methionine®S-AF L EE AFIEEBRELO-BHNZETETHS
18]l e, AFLEEBEEECSUIBLEELBEETH S
S-adenosyl-L-methionine (Sigmait) #EEHEDI-LLTHNW:.
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BEBEOHMEIZLE. SYVA 203 b A F v+ — (Alokaitt
Radiochromanizer) #F /. /- FHRSHHEELEHDBEOBBICE =
YeERYUVEEEER O

2. ®BR

SOARAGHRCRBA S NN NDE B A H

Table 1-6iCit. & “C-L-methionine® v AN FHEBROER AT
T. WTFhHhD “C-L-methionineb R HA2 NI MBEicHEBEL T. HBEA
DRERYZEEEZTLE LAPL. BHEGEOERERLIT ThfThER
Z3BAETRLU. Hlb, [S-methyl- ¥C]-L-methionine BRI EFLHHY
. DWT[3,4- “C]-L-methionineB ¥ P AR L f=. —H. [1- #C]-L-
methionineld. #EHISFLIARZHERLIEILDE D LS. “C-L-
methionineD EFH M OMHER. HEREHC EKRRECBITLI2HRHEGEOHY
HAFHFRELE R

% 2T % "“C-L-methionineOD BRI BT 25 N7 5HBHEADOR
My 2824k Fig.1-10i2. w7 ABRIC B 5 BEHEE
DY UYNIEDANDEBAHESRRT. [S-methyl- “C]-L-methionine,
[3,4- “C]-L-methionine S35 #8104 LiKE, ¥ BRI HEED50~60%% H
BRONEELRY N ABEETRLEZORML, [1-4C]-L-
methionine®PE& i, WEHRUVLSLBICHEBL LRHEEOINRL, EBS
YRZESCRWHBE AR

TOAGHRSHICBY 2 NEREN

Fig.1-11izid. [S-methyl- “C]-L-methionine®# 5L v 2 AKAS
FORBEAFig. 1-9XRTFIGREF N EBIEFIGRETFILIREIE.,
simplexBEIC LV BWLEERARY. XL MBEZ7YVT7VAD
WAEHTHAP1. P2, Pa. Pald T Fhe. 0SB SR/ w Ml %,
0.98min™t, 0.82%F 5B/ MM 0.004Tmin? L ol ThOSDEHR
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Table 1-6 BIODISTRIBUTION OF 14Cr—LrMETHIONINES IN MICE®)

5 min 10 min 15 min 30 min 60 min

[S—methyl—lAC]~L—methionine :

Pancreas 24,20 30.31 32.67 36.74 41.44
( 2.84) {( 5.86) ( 9.11) (10.85) ( 4.67)
Plasma 2.41 1.33 1.25 1.50 1.91
{( 0.46) ( 0.17) { 0.35) ( 0.49) ( 0.3D)
Liver 9.54 10.45 14.41 13.56 14.98
( 1.17) ( 1.26) ( 1.29) { 5.47) ( 3.51)
Kidney 7.86 6.68 - 7.73 6.85 7.80
( 1.54) ( 0.77) ( 1.30) ( 1.66) ( 0.61)

[1414C]—L—methionine :

Pancreas 20.82 27.31 34.46 29.87 27.77
{ 5.45) ( 9.12) (10.73) ( 7.24) ( 3.78)
Plasma 1.14 1.28 2.07 1.63 2.00
( 0.13) ( 0.08) ( 0.54) ( 0.37) ( 0.08)
Liver 6.30 4.97 7.87 7.14 5.28
( 2.75)  (0.47)  ( 2.34)  ( 1.36) ( 0.73)
Kidney 6.04 6.79 6.97 6.76 5.53
( 0.82) ( 0.34) ( 1.10) ( 0.42) ( 0.30)
[3,4—140]—L—methionine :
Pancreas 35.38 28.07 30.10 31.78 33.40
( 5.02) ( 2.25) (10.14) { 3.53) ( 3.58)
Plasma 6.46 4.65 3.92 3.03 2.87
( 0.70) { 0.30) { 0.62) { 0.23) ( 0.37)
Liver 4,69 4,39 5.51 6.41 6.60
( 0.66) ( 0.54) { 0.43) ( 0.91) ( 0.45)
Kidney 14,09 12.66 14,46 19.01 19.78

( 0.92) ( 0.75) { 2.16) ( 1.39) ( 3.51)

a) ¢ dose/g tissue, mean (1 S.D.) of the data from thfee mice.
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Fig. 1-10 Protein incorporation of 14¢_1 methionines by mouse
pancreas. Each point represents the mean of the data
from three mice. ( ® ) [S-methyl—MC]—L—methionine;
(m) [1—14C]—L—methionine; and ( A ) [3,4—14C]—L—

methionine,

% (QRICKAL BRESCSI2ERESEERITLELER k. k.
ksl # L Fhb5.5min'. 0.35min~'. 0.20min' WREK L 7z4% Bohi
Mg BROEEB(CGILEIABLELOD. #NA2ESD (C) %@
FFEML = (Fig. 1-11). AT B)ACBWTEBHI 2T &R k.
k2. ki kelF F N FH5.8min'. 0.65min', 0.23min”'. 0.19mint & 72
Y, KER., FUNIES, BRI VEBEASUCESFHREDE S
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(CsCa)FtiT, BolTF—F B ABL 2 (Fig.1-11).

R DR % [1- “C]l-L-methionine®2H{E L v AHEAZHITON
THZ-> R K2 Y 7SIV 2AOBNERTHSP. Poo P, Pald
FhERT. IS BE/ MME. 0.57min ., 1. 2%F 5B/ MME.
0.0050min™ &#z>fe. THODEBEAW. FIGEE T L (Fig.1-9)IX B
WTHBHLEER, ki, k2, ksl dEthFh3.5min' . 0.6%min™
0.27min™ IWINR L. £FRB. S U NJHEHAHRR Bohh-T—5LEAH
L = (Fig.1-12),

FBG model Modi D6 mode!
50 ‘| m 50 - odified F e

iy

1
£
o

]

=

Accumulation (% dose/g tissue)

Time (min) Time (min)

Fig. 1-11 Accumulation of [S—methyl—lAC]~L—methionine in mouse
pancreas and the result of kinetic analysis by the FDG
and modified FDG models. The experimental data ( ® ;

Ca, ©O ; Cp) are compared with the theoretical curves

'(1ines).
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FDG model
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Accumulation (% dose/g tissue)

Time (min)

Fig. 1-12 Accumulation of [1—14C]—L—methionine in mouse pancreas
and the result of kinetic analysis by the FDG model.
The experimental data ( ® ; Ca, O ; Cp) are compared

with the theoretical curves (lines).

ME U P Y574 — L EABABRKAMOSH

S-AFABRHFROBABHEMFAEAEDZLIVEL I BRI T Z2LDE
[S-methyl- ¥¢]-L-methionineZ HE5 L vy AEBOBAIBAEHS ICHF
ETAMHEABE I OT N TSI T 4~ kDB L. BERCER
tREEEEOVWTARBN TS, BEHIZOMBRBNT BRIE
ETA2HHEOASS L. S-adenosyl-L-methionine B UE AT R W H
Xht- (Fig.1-13).
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BUOH:ACOH:Hp0 = 4:1:1 MeOH: 25% NHuOH = 70:1

(A)

o| [HF

(B) f t
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.
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Fig. 1-13 Thin-layer chromatography profiles of the radioactivity
in the acid soluble fraction of mouse pancreas injected
with [S—methyl-—laC]—meethionine. Ninhydrin spots of

(A) S-adenosyl-L-methionine, and (B) L-methionine.

3. E®

SUNIEBBEORUMEFLBIZ27I/) BOEBEERVOBEEMS . B
. BicBWTEBRE N TWS[7,8]. — T, 708t so124
B, ARzEDHEAR. “3A V¥ -EEFTOEHELLTRAVWSN S,
L-methionineD M BE%Fig. 1-14Z/RT, [S-methyl- “¢]-L-
methionineF HOEBHE TH2S-AFIEE AFNVNEEBRIEO—
BE 2 RXETHY. [S-methyl- "C]l-L-methioninek LTHE X hz iC
F. BEBWT, 9NIAEBAENDET T2 L. S-adenosyl-
L-methionineZ @ THECEPECRBPHBFEZEOB A OAFLEZH
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BLOOD MEMBRANE ’ CELL

|
co

I
-5~ H - - - -5~ - - -5- -
CH3 s~-(C 2)2 (I:H COOH — CH3 S (CHZ)2 ?H COQH =—re—tn CH3 S {CH2)2 ?H
NHZ . NHZ IfH
Methionine free methionine Protein
R-H
[methyl group acceptors}
C(.'.'2 -t CO2 —CH3
Carbon dioxide
Amines homo-Cys R—CH3
[various catabolites] [methylated compounds]

Fig. 1-14 Metabolic pathway of L-methionine.

MBEBxh[10], ¥ T 2, [S-methyl- ®C]-L-methionine%#{ 5 L
e 2eB0nT. BRBRUFETI2HHEOARR S, S-adenosyl-L-
methionine* AU EAI RWH E i/ (Fig. 1-13) 2 &0, X FUEEK
BEIGE BRICBWT LRI [S-nethyl- “C}-L-methionine® HFHHE i
E5Tr2KHFEBOIH>THBICLEBRENT, BE, “C-L-
methioninelc B 2 EZHUOHEEIL. REEOBRE NOSHEELS
7= (Table 1-6), RO L Y NI/EHBAThEZAHEOHEIRIT. 3
#O “C-L-methionineCR LR 23 cem» 6, CTOLI RERMAAK
LB RHEHOLELT BLEEUBMAHDOREL LZ2b0TH .
SUNRZEBOBEECLZ2bDOTREZVWERDA T, BIT, [S-methyl-
#C]-L-methionine® & MHBEOBBCH T 2BTBRUEN OF 5 48
kxR SNHz (Fig.1-10). [S-methyl- “C]-L-methioninett 5
THAOBRBICBNTIE. AFLEEBREI. BERBONRIRFESTY
AEELRBFECHILELZOND. ETAVRFOBRTOREZINILLD
tz. [S-methyl- "C]-L-methionine®#H k., F U NI/EM L HBLAF
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WEEBRGOME L THEHTELLE2 5N 5 (Fig. 1-11). HBORE
FRHEPS S VNI ARFERELFE T 2-bICE. ENEBIKBT 3
BEERSBESEBEAL 2Tz o e 6 (1], HPHiEsh
[S-methyl- "C]-L-methionine2 WA RBBO I U N 2 AR EEOHFIT
HEETHIZLBHS» L &5 = (Fig.1-15),

[T

Found Protein
TR

Modified - [ IQQMMI

FDG model | I

SIS || e ]

0 50 100 (%)

Fig. 1-15 Fractional 14¢ gistribution in mouse pancreas injected
with [Swmethy1m14C]—L—methionine 15 min. afterr
intravenous injection. Open area, free amino acid
fraction; solid area, metabolite fraction; and striped

area, protein fraction.

SokoloffS ik, MO Y Y NI AHREEOHMEICE 1-MEZS7I 8
FRWS e HBBLTNWSI[9]. BEBRBWTH, [1- v¢]-L-
methionine%# | H5 LB EHFICIE. HERISSCEBL -HH D0 F
M RICEBPAZTHTEY (Fig. 1-10). EFABFOERIB N T
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b, TOHEHE. HEL., FUoONIARABRNIIERLT W2
(Fig.1-12), ChoOBHBE LN, BRIZBWTH, [1-"C]-L-
methionine{d, [S-methyl- ""C]-L-methioninek D % v X2 &RHEE O H
FRLHELTWALEbLAT

¥ & LT, [S-methyl- "Cl-L-methionineid. BERIZBWT. % ¥
ZEMEAFNVEEBRICOHM THEMUE N Zoethionine X H2 B % K it
TE2LEAOND2EBARL., FUNZARBHEZIHEL LTEAVE
TN EBRHSH L I
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B2E YL 7x b VHHEBEEaYEES I ORBROT I BK
HEBREZMEL L TORESESET 285

BIETHRALZLIRZ, "6 “NEOAY O YRHEMEER7 I
MEzHAVIHEEZNH L BROBERZECESCEAREEL252 2
[1-5]45, COREFLHEOBTROLDICIE RSB OTEEL PIS
DTN T7 4+ b vEEBECER SO RS EEROBESE IR
CEFhsL3THa6l. —H HE BE¥ZHIBENCENES
KBTLAHBEATEHCHEL., T0BE+TERNCRFE T 25
BOEEZRW OSBRI IR TVES C0k>2EBNEESDN
TR 5B4. *F-2-deoxy-2-fluoro-D-glucose® & 5 i REEZ T &
ZEALEERLAYOBOERESZDSh TS [7-9]. Blb, =Y
ARG E ORBBREOBE L -BITO RS2 HH L SR E %
REORMLT. HEORBEBOILH L THEI2ERE T2 281
REABHEEERLE. TORFBROIEZRL-BHEL2ET LI &
STHRHITEIRIEBNIRTH 2. LLtoBA»S. msa s
H7I/BORREL TIVEBRBLEET IRESRBOLER SR
TE2DHTEL, 2OAIREHC Lo TRATZORF 2 L0 AS 2
TAUBREIPYHEIH S,

B1LEOKS 4 S, L-phenylalanine#s., L-leucine. L-methionine,
L-serineFOMOTHET I /BMLEBRLT B{FSHTRBERL T
ToexRVWHLE 220 BRCBU2RHBEZHB 2IEY 7 2
JEBHSEZEROMREEENE LT TIVBABESCH T 2K
Ha v EEROEEL, ®1-p-iodo-D,L-phenylalanine (5I-PIPA:
Fig. 2-1) €T NEEWME L TERBOCTHRH L 2 BI-PIPAIE > T ik
BOERBRERELR T CEBREZINTNES a2REMS HnrT
S/VEBRABRBREDLI LBEEZ5 A5 Z>0W TRV BicBL &
NTHW2N[10-14], FETH, BRCSU2EBWEHL2BHIR7 3
B2 Ca 5 [U- *C]-L-phenylalanine( “*C-Phe) ¥ in vitro. in vivo® Wi i
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R@CHZ-CH-COOH
1

NH»
R = H : phenylalanine (Phe)
R =1 : p-iodophenylalanine (PIPA)

Fig. 2-1 OStructure of phenylalanine and p-iodophenylalanine.
R=H: phenylalanine (Phe), R=I: p-iodophenylalanine
(PIPA).

PotETLCLIRLY, PI/EBEOABMETINTIIVEREHOE
BrHoPiiTaeHR IVvEBBETI/EHOBHEEERLLTO
FHEZFEL -

1. ERFE

125 - PIPA D 3 )
125 T-PIPAlE, Counsell® D FE[1IZEWN. EMNERZREICI DAY

Lizre RIEEBANZERN FATERL &, EHEDI-NalF®lomw
(37MBq: Amershamft) & FEHGIPEPIPA 100me % B L -REBB ¥ #0.5m
EN HATHTERCAOL., REAIN THREEREEVAALEE.
110°C T24R B L = BBt A ¥/ —b: KR TPIPAZ I HE X ¥
2052 ¥ — L THEL EHOIOUEAFTYANEIVSE BRL -
s gER R EHOSER. A5 — A KFB=100:1 (Rf{#.
PIPA=0.50, I1-=0.75) BricAF /)~ : 10%EEBE 7 YT =D A=10:1
(Rfffl. PIPA=0.55. 17=0.80) OBHE R LB VA VEE I b
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Z 5 7 4+ — (Merck#t Art.5553) A WVWTHIFL =

hgricid. EHERR7 I/ B LT, “C-Phe(16.7GBa/mmole).
BC-Leu(1l1.1GBq/mmole). “C-Ser (5.55GBq/mmole) . WC-Glu
(7.40GBq/mmole) id. 7 5~ A[RF ¥, [S-methyl- “Cl-L-methionine
(“C-Met: 1.90GBq/mmole)d. New England Nucleartt K DAL 25D

& B Tz

Zy FMABYRERERE. BLEF1IHCHEABLEFELRE > TH
Bofe, YU TNFPOBRT7I/VEREBEIE. I-PIPA:1x10°M
(6.44kBq/m2), ™C-Phe: 1x10~7 M(1.7kBa/m) & U 7=

OuabainiZ L2 EEBMEBBAFTERTIE. 1x10° ~1x102 N0
ouabainZ L EH A B Iz, F . PIPAICE S “CEBXR7 IV HBE
BMEEFERTIE. FEMSEPIPA (BRBE: 1x107°M) & “CEBEXART
M (BHREE:1x107M, 0.38~3.3kBg) *EBHSL. 37CT.
1207 0. HREL

BEEEOMEICE “I-PIPAR. HFBYYFL—Yavhyrryy—
(Aloka#t ARC-300) #. “CEFE7I/EBE FI1EFI1HCHERL 1
FETHBABRLUEE BEYYFL—Yarho vy — (Packardft
3385%I TRI-CARB) # F W 7z,

IVAEHNRHER

ER7I/BOEBABESERE.In (5I-PIPA: 2x107 mole. 8.8kBaq.
“C-Phe: 4x10"mole. 7.4kBa) % EH25e OdIVRHERE Y A ICESH
e BEL —FBBEBERI—-TUIHRBRCTERLE. ANy ViOLE
EHBLAVWTLRERNCLIOERML &, BE. FREWBL -,
BC-PheB 5 2A0MBIIHLDEEL THELX0. IRENL, LB0H
BlorhBEgEEMELR. £ SLIESE2HCERL 5B,
NIRRT ERERBEEREL
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2.

EEE S

125 1-PIPAQD S &Y
Bl S ge44MBg/mmole. T ET{LE BB BEOS%LL £ @ 'S T-PIPASS

Bohi

Accumulation (% dose/g slice)

Fig.

200

100

® Pancreas
(Phe)

® Pancredas
(PIPA)

om ”’,,~e~——”‘”'_'—-_—u Liver
/;/ mi (PIPA)

% 0"
[ ] g o
g2 0 O________————————’ Liver
o (Phe)
el
1 | § 1
20 60 ' 120

Time (min)

9-9 Accumulation of L29I-PIPA and l“C-Phe in rat tissue

 slices at 37°C. Each point represents the mean of five

experiments. ( MW ) 125I—PIPA accumulation in pancreas
slices and { O ) its accumulation in liver slices.
(@) 14¢_Phe accumulation in pancreas slices and ( O )

its accumulation in liver slices.
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Zyv FHBEHYRNOEH

2y FEROPIVCVIFEYIA1s 4 ) ORBELFig. 2-2T7 T,
s -PIPADEM L. IR TR 126,32 19, 8% 5B/ T
TIRIC69. 4+ 4. 3% SR/l TH Y. BRYF~ORKEBLFROWMUE
Thofeo . BI-PIPAOKRRYFNORBEIL. REESH T “C-
Phel RETH-12H, BHROERBLHIHMEIEFHLIL, 455~
6053 C. “C-PheD BB EEIC >z —F, BI-PIPAOFREHIFA
OEBIE. BE5PHW» S “C-PheD 1.6ETH Y. BZ. 60RER2MER I
ZRREBMTI2EARSBEEX N

120 - 160 120
o n o o LﬁM\\_ L 180
o L 140
oo ™ o © M0 0 - o ©
TR — T hie g
» ® » u
~y 120 w0 =
B0 - \. 80 o
S
s T~ oo F120 &
= . . B8
2 D o - 80 60 - 100 ]
'g .\__ [=
— [] o
e - 80 E
40 o 3
1251 pipa 1, e ppe ot
4o 2
20 20 A
0 T T T H 1 -0 0 T T T T 17 = 0
8 7 6 5 4 3 8 7 B 5 y 3
-log (oucbain conc:M) -log (ouabain conc;M)

Fig. 2-3 Effects of ouabain on 129I_PIPA and 1%4C-Phe
accumulation in rat tissue slices. Each point
represents the mean of five experiments. Solid symbols
show %Z of contrel accumulation in pancreatic slices,

and open symbols show the same for liver slices.
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Sy VHBY A NOERBICHNT 3 ouabaind 8

Fig.2-3{C. "™ I-PIPA, "“C-PheD [ H 2 N IX R A ~NDOER I3t
T HouabainBEOEELHBHIHNTI2HEATERT. T2 ALF¥F—KEH
BEHHXBBOMEERN TH 2ouabainid. 'SI-PIPA.  “C-Phed BEM T H
NORBEEI<IICHNOERBEHEE» SHEEL. couabainBE1x10* R T,
'257-PIPA: 76.8%7.0% ™“C-Phe: 55. 111 I¥ BB OETHREN T
- PRSI, BROBE DovabainT, SI-PIPA:
98.6+17.6% “C-Phe: 97.1+12.9%CH Y, WMEHL B A LHETITMLE
Hohido iz

YCEFBRERTIBOZy FHEBYIFANORBICH T 2 IEMEHEPIPAD
A

Table 2-Li2. “CEFERART7IVEBOEBR I VWEFRBUF~OH£HE
WKW T 2FEBMHAMPIPAOREEXNBHIIHN T 2BATRY. PIPAIR. 2
v M FphenylalanineBE [15]0HWIIEZ0BEIZBINT. "“C-Phe:
66.2+ 8. 2% ERANDOERBER2ETZ ¥ —HiZ. B BE BEEZFR
BNWTHEBEOPH 72 VBB XHEE (leucinedh. alanineRF) O

Table 2-1 FEFFECT OF PIPA ON 14¢_1 NATURAL AMINO ACID ACCUMULATION

IN RAT TISSUE SLICES®)

l4c phe  l40-Lew l4c-Met Y4c-Sser l4c-Glu

Pancreas 66.22 75.13 87.15 82.63 08. 26
( 8.23) ( 9.26) (11.64) ( 8.68) ( 5.58)
Liver 97.35 95.77 94,88 94,89 95,57

(11.28) (18.42) ( 4.78) (13.03) (. 9.61)

a) 7 accumulation of control, mean (1 S.D.) of the data from three
to ten rats.
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FHEPB SN TS [16-18] 4% L-phenylalanine [ U leucine % bg 3% i
BLE>THRBRESNZLEDODNTVS “C-Leu, “C-SerbEEiIc BN
TIRBEBBETL., leucineR, alanineRWHICEAMAET 2 40~
Metb/ NS NWRABSLETERLE T BEFS  BEHBREEEE
2 TRWEZND "C-61ul19.20] Tl PIPADEER L2ERHMEH
BEShadbo —H FRTHE TRXTO7IVEBIIBNT. ES
rEDshAL N

125 pipa -pne
20 - 50 .
f‘——i/
% » * ]
& i
£/ I ST
» o
it 23 )
g d .
Lo [ B o
5 \\\, 20
&5 A \
g s =
3 % T 10
o * T — " few®—
=E \’s-___, A ® bd
- _
o e —— e i —a 2
e S . - dta, a——m
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) % & ezt 2 38 L2413 iz
Tige inind Tize i{pind

Pig. 2-4 Biodistribution of 2°T-PIPA ané 1%C-Phe in mice. Each
point vepresents the mean of the data from three smice.
{ ® } tecemulation im the pencress; { M ) accummiation
in the Liver; ¢ & ) '2T-PIPA level in blood and L9C-
Phe level inm plasme; and { @ ) protein incorporstiom by



ROABHARHERUCERASY YN ADEBAH

Fig.2-4iZ, '"®I-PIPAL “C-Phe® v W AR HIC BT 2 K. K
MwEITMBEANDORHE %, Z /. Table 2-2i2. KB BT 224BE
KXNTE2IYNIEBSFORHEOHAEZBRENIERYT. BRRIBWVW
“C-PheTit. HE5%154 (46.7+4. 9% 58/ 4E) »56045
(48. 164X E B /¢Hli) WHr I THEHOBVWERPSBEXH, 2
V7 2ASHBHENWC LBEDONE. £ £HEEBOTRI EHBE
Ky UNRIZBERCRWHEEhz chigxUBI-PIPATI. #5#%105
(16.8x5. 6% 5B /elli) K —2BBAe BEn2 U752 2
DYoh Fhe FUNIJEFSREEREBEONUTUL»PRNEZA
ot BEOS U NEAHBRBRCNTAEAGOZER. AFEEHO
EEBLLTEIRETEL2-D. BV RIVEBHCEERITZILDOTH S
tEZ26h3. FREEAOSEIL. “C-PhedDH . MEL XAIESI-
PIPAO A FNFhE L. - SI-PIPATIZIFE DE#ELCBRNZY
ToSVvABBREIN, B BERI2WS9FTOHEBT., “C-PheTR
SNFRAOHELMBEANOHI®ESM. SI-PIPATERDShkh -
1-. BI-PIPAOERSHOERIE Ullberes OBE (0] B —FHLT
Wiz,

Table 2-2 PROTEIN INCORPORATION OF 1257_PIPa AND 14C-PHE IN MOUSE

PANCREAS?)

5 min 10 min 15 min 30 min 60 min 120 min

1257 p1PA  1.13 0.94 1.85 3.63 4.86 2.05
( 0.59) ( 0.83) ( 1.02) ( 0.84) ( 1.48) ( 2.04)

140_phe 72.67  77.03  76.20  97.75  78.87  86.07
¢ 3.79) ( 8.05) ( 5.98) (29.07) ( 6.90) (11.68)

a) % protein incorporation of accumulation in pancreas, mean
(1 S.D.) of the data from three mice,
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Table 2-3i2. Fig. 240 vy 2EASHIC ST 3R I#E £ 23
HMAOERCH T 2BBAOEBOT A AR T, =I-PIPADFE B IR
B, BREMmMELZ®IC “C-PhedFh S5 LDENDLOOD. BERDOA A —
DyZ/OBBECHEL s BREFRLEE #5%1020RHTB
T. MC-Phe®5.33+0.62WIEH T 34. 442 1. B3OFELEBS I

Table 2-3 PANCREAS TO OTHER TISSUE RATTO OF 1251_pTPA AND l4c-PHE

ACCUMULATTION IN MICEZ)

Smin 10 min 15 min 30 min 60 min 120 min

1257 _p1ps
Pancreas / Liver .25 4, 44 3.38 3.44 3.34 4,78

3
( 0.26) ( 1.43) ( 0.31) ( 0.69) ( 0.68) ( 0.62)

Pancreas / Blood 2.18 2.78 1.82 1.41 1.45 1.74
( 0.16) ( 6.97) ( 0.29) ( 0.18) ( 0.36) ( 0.38)

14C—Phe :
Pancreas / Liver 4,74 5.33 5,50 5.90 6.41 4,81
( 0.72) ( 0,62) ( 0.58) ( 1.60) ( 0.80) ( 0.58)

Pancreas / Plasma 14.88 27.31 44.60 28.40 16.85  8.37
( 1.85) ( 0.79) { 9.76) ( 6.58) ( 4.08) ( 1.17)

a) mean (1 S.D.) of the data from three mice.

3. BZE

RHBREBEHCAN SN INHEEER S AR TS BEANERE L L
. EmES B2 EE RESELRET 2HANEBERT L
BhiFehz BRI o780 TI/B(EHEL T2
ERLORAEEEERES AIEBCHBLTHEERBL I BE
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Hit#EH 7288 TH 2 [21-24), BI-PIPARI v EBH7I /B TH S
ZHPrbod. in vitrofUin vivell BT, BHERT7IBTH
5 “C-PheDEH L BN BIETERZSZLDOD. FhiZEE T 2 HKEE
RtE%ERL 2 (Fig.2-2.2-4) ., —fiZ. EPOENHBII BT 28R
. B—BELLT MYRBBFEPARELEE T2, B1IEORHT
bRWHEN LS 7IVBOKRAOBRAINDAABFELT
& HRBOI X LF -KESKDBEBEROBTEESMS O T 3 [25].
In vitroiZl B8WNWT., GHHXAHEHBIEAFH TH 3ouabainlz &, B51-
PIPAOBRRBY A ~OEREMS. “C-Phel ABIHA L EIE, 51-
PIPAZS, BRI BU 27 I/ EEDHEgBCcH T2BNE2EEFLT
WazeHRLTWS (Fig.2-3), Ffz. PIPADTELEIC & » T. "C-Phe
i3I U® LT BL-phenylalanine B OBMEBEIC L > THBREX LS
MOXR7I  BMOBBANOEESHERHIZETLECE XD, PIPAS
L-phenylalaninel A& OF#H 7 = VBHBBEABEC L > TEHEZ L
5L PBHEREX NI (Table 2-1), FiZ. "SI-PIPA  “C-Phe® JF I A
ANOEBENPHEIZIEL, cvuabain L2 EBOETHRo b ER
(Fig.2-2,2-3) b B CER T2 L. BRERNZ7 IV BERASITBERE
HHEBBOFTECLABOTHACEBTREI N

In vivolZ 1+ 5 I1-PIPAL “C-PheDEHWELIEIZ. BEHBRHICS
WTHZxhi: (Fig.2-4), L L. ZOBOKRBIC BT 29 HEE) ICH
LTit. “C-PheilEEINI-HEBPI-PIPATHRE DN T, HEHIE
KT 2Bt OHEESREINE. FCC BERASY NI AORD
RAERIALEER SI-PIPARSCTRERACEET ZRHEOE L
AEBESTFOEETTHD (Table 2-2), I HEBEMIC L > TL-
phenylalanineBExEF L TWh Iy NIe6BBE#E~OBRNEE2%k -2 2
Lot i SI-PIPAE HEEOISEFAFrREER
ERNEFHARET, IvEEBRHAHEERRCB VW THELEhL K=
pEARBIEHLT BEHREEFELTWR LD L#ERIXIARE chsD
MESs S, BI-PIPAIR. BBV TFOERRBRIREEEOES
WEDEBRHCEMBACRBEL B 2y N228RBHIERARE L
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2EDHOBEBB OB EF L2020, B iITHBAKCE
TystZArohiz, Hb PIPARBRIECBU A7/ EEEDHEE
ROBERBRT27I/EBERAHEEER L L TREs L2 EF N 2HEH
EHELTWBELEZSN T

—7 BHNHEBC3YIBRAEOEDHE2EA»r»SERBMICHE BF
T2RPLE->TH BENHBENEIHBERELE TS CE VT L HMH
ZHTHB FRYUIFICENWT, SI-PIPAM “C-Phelc KB L THT & L
BHRLRCEE ZUFREHOFELEZF L Z0EBHB L ER
LT3 (Fig.2-2), L2»L. 2O L LEEIE. in vivelcB W T i
BI-PIPAOMPHEOEZ R > TRELZOR > TS, EIT
AVREMIL- T RETIVEOF > EELAERBCH T2 -8
OEMEAEEL>TWNEH. "C-PheTRONEFBRAOEENE W ER
FFEPHE~NOMMBECHEITIZ SI-PIPARIZED 51 3 (Fig.2-4),
BROITE 3 vREHC L->- TENHEBC B 2N ERE-HE
L 2> (Table 2-3). FAZEBBHE2BRCT AL BAERI - E
Zohi.

BI-PIPAOBRRBEBECEHL TE. BHMEBEEZENHESEIH T3 [26] 24
COLILEERZOVTIR AVRBHTFTIVBOIRSTERTI )
B TLRABRRAWHEh TWA (2], BIb E/WEZEOEL-2EH
BAVREMHICLZLOTERNVWEEZELIOH 3, ,

LEORERED, avEBH7I /B THIPIPAOBERADERE I
BRO7 I/ BEDBEEEOSERBL. Lrb, HIHRHEL
T. BVWEREBRLEEZ2RT BB DShE. -T. PIPARKEZXH
2A0FEHM7 I/ BE BREBIA27IVEBEH Bleronrsgy
HERAREYMEASRE T2 LCHBREBEEL? I ) BT EBEE 4.
FEALIVEROICAETCE 2RHMTEER L L TEBWAREE2EH L=
Z5h 5,
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BI3E In vivoBEERME L LTORHEIZEES7I  BOBERK
By 58

FELHE 'I1-3-iodo-D-tyrosine: RO 7 I/ Bl LB S =E

B2REOKIF LD, BEHEaIYRER7I BN BRO7 I BE
MEREZRROCHECE2MAMEZER L L TOTREEET S C
EBRENT. LU, B2ETCHWPIPAIL. EZRESARE TR
CREZET2EMEXRBEGETANTV A 2D, SVEREEEs S
ZTEVMHEHETHA2ZDOA»S, PIxAVIEEKREHEBEETE 2N,
ZTZT BOLBELHMFH I VFEHZRETH Schloramine-TiEIR &k » T
EEHEEFESBSAI(L] o HHELEBTH2 RIKHEI » RE
#H7I/BE LT 3-iodotyrosineMIT)IREB L fz. —F. MITOEEE
PRI B, 7TI/VBELTOHEABEELYD, REREH &
. BEMNRIVELARGCHTHEAR 2522200k 9 27

123 Ry
I
HO CHa -G-COOH
R2
Ry = NHy, Ry = H : 1231-3-10do-D-tyrosine (1231-p-MIT)
Ry = H, Ry = NHy 1 1231-3-i0do-L-tyrosine (1231-L-MIT)

Fig. 3-1 Structure of 1231—3—iod0tyrosine. R1=NH2, R2=H: 123I—
3-iodo~-D-tyrosine (123I—D—MIT), Ri=H, R2=N1-12: 1231..3_
iodo-L-tyrosine (123I—L—M-IT) .
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AVYPREATH S, TCTC HAVELIMESL-ARIGBEEES2E T
ZENRBRENTVNABICERMAT D-7I /) BEL-KLAEDOR
RBEFHAZTRT[4-8]c kHh 6, 2]-3-iodo-D-tyrosine ("*I-D-MIT:
Fig.3-1)iCEHUL 2. 2 O21-D-MITIE, D-tyrosinexEFHFEB L L TH
WaZeiRED FEHOAZEREA2REFLEZEIAZFTEBSOL AR L
ORPRHBEBELTNWA,

AETE PI-D-MTORBE®EYE arFemEe L ToREERE
BRURBHELEH T > WT, BEEXR7I /) B TH([U-“C]-L-tyrosine
(H¥C-L-Tyr). X¥ZE#HED®1-3-iodo-L-tyrosine (®I-L-MIT:
Fig. 3-1) kBT a2 L2k, BI-D-NMTORRKBICETZ27 I/ BiEw
EHEZHELLTCOoORREEICE T2 BN 2T - .

1. EBRH&®

25 J-D-MIT, '25[-L-MITRK OF'21-D-MITD &

257-Nalld. Amershamtt X DEA L. ZI-Nalld,. HEA D7 4P w 2
ALV EH/ERZIL. FOoMoREL BAEERKEHOVL SI-D-
MIT, B5I-L-MITEUBI-D-MITit. D-KFL-tyrosine2ERHEL T
chloramine-TEHEIK LIV FhFThIEBR L. BB, chloramine-T
2.0x10%mole (Aldrich#t) 2EBL-0.05MY Y EERBBER (pHE.2)
10p0% . ESHEERO7 I )B1.0x10%nolet EIHES[-Nal (7.4~
37MBq) # S350 0. AMY) Y EEEEHEE (pH6.2) MR . PIERT
it EZEEL.0x10® mole¥ chloramine-T 2.0x107° mole%k & L:0.4MY)
MEFHmBRISNE, FOHIUCHBL 25000 EHBE P I-Naligak (74~
111MBa)ic N X = RIhEx220HBEL, AN oHERFS MY 74K
BMBOIMEFEREAMA. EhEkdl. BHEEI >ETEBINTORER L
Sephadex LH-20 (Pharmaciatt) o2 Aaz2u< b3 7 ¢ — (10x200mm,
BMHEE: BB FNL: XF/—: 2N 7v®8=27K=40:10:4) it &Y
Fhot=[2]. BELF-ER7 I/ BESL2ED. HET BRETL2L
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FELE-E HSHEHABEKCEHRL UTOERCAWE BEEFEHMR
B, B2HERERLEFEIRY. YA LVEBIO N7 1
— BN TEFL - '

8C-1-Tyr (18.5GBa/mmole) iZ. New England Nuclearit & 0 @ A L 1=

“yhﬁﬁmﬁiﬁﬁﬁﬁ BIERIBCHERL 2 FELCKE> TT
Hofze Yy 7NFORHHET I/ BOBREBEEZ., *1-D-MITERV
WYL -MIT:2.7x10"M(1.85kBg/m), “C-L-Tyr:1.0x107M
(1.85kBa/m} & L 7z

OuabainiZ K 2 Rt HI M X BBHBTER T HEBU ) £5.0x10° MO
ouabainZ SLIF WP T, 3TCTIHH. FHHREBEL =% EF7I B
#IMA T, 1200014, iE@EL -

M EEORTER E2HKBEARALLEFAETT 2> 2

v 2MBFREV - ABVEBRIENRIROHRS

HhEH2g OdAYRBEHE TV R EZERBAL L& HEBECER FRE
UEE2EBEL. —FBOHBICKS U -Krebs-Ringer) Y EEHE &K
(pH7.4) ZMATHREYF A XLl KBLEBAREIZ—PLIOOKRE
BST-D-MITH BT SI-L-MITH20p2 (1. 1x10®mole, 7.4kBa) MR T
ICHDNEACRTHEREBL., —FEBHEE M JouBBi2RREES
Beic 2 AL MA. BLORELEE TOLEEFE2BCEARAL -
BERRLELIZ2BE /a3 74 —RTaWLE T HBELT
Fohm#ALES I NGV 7o uEBRABELEREYR-FERWT
AROBNE2TR-

T AGASHER L RKBBOSH

REZE7I/ BOSEAEBEO. 1ng (BI-D-MITETBI-L-MIT:
1.6x10 % mole. 11.1kBg, ®C-L-Tyr: 4.0x10"mole. 7.4kBg) Z EEH
25g DAAYREEE Y A RERRIVBEL., —EREBERZ—FT L HER
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RTER UL ~ANY VEBEHEZAO CORERIZ L 0RO L 2%
B R R Sx@MBLE “C-L-TyrE5< v 20 MK ELH
BEL CTMFER20C.IMEFENL, H2BHEAL-AEC LD RSEELAEL
feo &l BIEB2HREARAL LHFELCHEN, Uy BaAEH
EHRAHEZNET 2RI, 20LEEZB2BREARAL-EBBRICLS
B o774 —RTHHL T

AOBMARA—D VT L BRI

22 I-D-MIT(40MB) DB EEBE ANV P AL ES —VKREBEAE L 12
HHHEERN (KElbk) OXEBERLVBELE BRERTT2Y A
—PEREBELLYYFAAZ (BERER LFOV) 280N BE5EEE XD
M T LIl FHEAOBT—FANEL. BR FR BR B
FEUOOLCH#E S-S 2R OB MEE (pixel) B2 OBBNER
BiftaEsRdf, LDIIBES—NIZBT2MEZV 7o AlEE (AR
Titd, simplexFHIZT L OPi~Pukh kKD, TOERZHL, EBEROEHE
H#E2-aYNRN—bAVPETARS TR . DMBE»SOEHE~NO
HBEFHICETA2ITORANTAEZIRLT QAREEEF:H

ALt
Co = P1 x Exp(-P2t) + Pz x Exp(-Pat) ----- (1)
dCs/d(t-D) = kiCo - kaCg ----v----m---mmmm-en- (2)
Co, Ce: M EBRICEETAHHAEHEBE (count/min/pixel)
t  BEROoRBARBE ()
D  BEAT (4)
2. ®BR

125 T-MIT, 221-D-MITO 35
BElsk., Bat{bFEHOSiEIsSs Ll Lo EBEHESI-D-MIT, BSI-L-MITRT

12B1-D-MITS B S h iz
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59 PHBUYR~NOHEEL ouabainO R

Sy NS le S OERELFig. 3-2IKRY. BRELEZHEA
Tl SI-D-MIT. BI-L-MITiZ. #hFhFRBCHERBRCHMEEEL
e Bl THhOoOEBYF~NOEEIE *C-L-Tyr0RELVELEL

2 T2

2007 Pancreas

/‘ L-Tyr
//////////. |
e [-MIT
° o"”———"”””,’—”’__f_,aa’*”””
0] ¢ e o D-MIT

Accumulation (% dose/g slice)

o L-Tyr
G;O’O’__.-——'o _____'_._O——'—"" 0
0+ ; - — -
0 30 60 120

Time (min)

Fig. 3-2 Accumulation of 1251—D-MET_, lzsl—l.r—MIT, and 1'f*C—L-—Tyr
in rat tissue slices at 37°C. Each point represents the
mean of five experiments. Solid -symbols show
accumulation in pancreatic slices and open symbols show

accumulation in liver slices,
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Fig.3-3&Z % 'I-D-MIT. W I-L-MITKR T “C-L-TyrO B FRE
NDOEBEICHNT BovabainOHEELA M BH AT I2HATEL 2.
Ouabainld, EBRYIHK BV T, SI-D-MIT: 20.5% “251-L-MIT: 24.7%
MC-L-Tyr: 35.2%¢ Fh FThofREEBETE L —A FRYRFES
Wik WI-D-MIT: 2.7% '*SI-L-MIT: 1.4% MC-L-Tyr: 1.0%: W3 h
LIFEACBEBRBRDONL» - T

Pancreas Liver
% inhibition % inhibition
50 40 30 20 10 0 0 10
L 1 1 ] i S |
| | D-MIT 3—;
* . } L-MIT 3—(
|- —] L-Tyr }-{

Fig. 3-3 Effects of ouabain on the accumulation of 125I—D—MIT,
125I—L—MIT, and 1&C—L—Tyr in rat tissue slices. Each
bar represents the mean * 1 S.D., of four to five
experiments. (%) p<0.05; (¥¥*) p<0.02 compared to

control.
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YTOAMBARED R~ PCBHIRACEARRIRN T I2EFEH

ST-D-MITR B I-L-WITO 7 7 ZHBHREY R —FIIB
AR VEABEERHCTR T, ZI-D-MTE. WThoR#HIcBNT
b2 RIAVELEZT Lo T —FH BI-L-MITiE. 3TCOREBIC &
DERPLICEITELREINL CcolEavEIREE REEKEHTH

Fig.3-4iT i,

0 ey 1 Liver Pancreas
g ¢
P e I S S 3
{ : L-MIT
¢ i
~ 201 i 4
[\ 1 :
3 : :
I
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5 ; } L-MIT }
s . _ | Jeeermc@meeTmmmmmT
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#O-Qe== - -
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Fig. 3-4 Deiodination of 1257 pMIT and 125I-L-MIT in mouse

tissue homogenates. Each point represents the

mean * 1 S.D. of three experiments. Open symbols show

1257_p.MIT and solid symbols show L23T-L-MIT.
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HZEBRVWEEN i FOMBLEBLL2WE M) Jo0ufFELE
LTV A- TR BEZEEELT

YOAEARTEERBNS YR AOHIAABEVCERARI I ARE
i

Fig.3-5iC i 'I-D-MIT. SI-L-MITR T “C-L-Tyrd <7 AN
EBRBOS U NIEHFCRVE XSRS ELABRNICT Y. BRICS

125 p_prt 125wt We ) tyr
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40 4 .
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—
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\ N 30 i ./

2
@
(=]
~
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Fig. 3-5 Biodistribution of 12°T-D-MIT, 1237-L-MIT, and ‘“C-L-
Tyr in mice and protein incorporation by the mouse
pancreas. Bach point represents the mean of the data
from three to five mice. ( @ ) Accumulation in the
pancreas; ( M ) accumulation in the liver; ( A ) 1257
MIT ievel in blood and 1["C—L—Tyr level in plasma; and

( © ) protein incorporation by the pancreas.
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WTIE, "C-L-Tyro8HlZ. BE5#%159 (39.2+10. 6% 58/ &)
TTHML. EHBOTIYLULESBRIUNAZESICRNE SN,
25T-D-MITCid. 5% (13.8+0.8% 5B /s#8) -2 BHN
. BWZ U755 2a085@Dohiz SI-L-MTh, BRIEEEET
B3HD0D. WI-D-MTEHWEWZ Y 7Sy AHBREIhi SI-D-MITE
CBI-L-MITHRE, o R2EARBELEAERVWEEAZ2 -
Table 3-1iCid. TV AKHABPH BT 2R ~OEHOHEAZE D%
BT 286%277, FI-D-MTORRBYFRLE BRS5HIZEBN
T. "C-L-Tyr®5.35+ 1. 00IC L@ ¥ 54.53+0.83& WHEICEL, KR
MMMBEE H4.87£1. 098 BB ohf. £ RIVELCOERE T 2 M
AVRAFAVHIBRREONCERB T AT LOERE . PI-L-MTo*h el

Table 3-1 PANCREAS TO OTHER TISSUE RATIO OF 12°Tp T,

1251 1, MrT AND 14C_L-TYR ACCUMUIATION IN MICEZ)

125 pmrr  1251p-mir YéeL-Tyr

Pancreas / Liver 4,53 1.83 5.35
( 0.83) ( 0.13) ( 1,00)
Pancreas / Blood 4,87 0.82 22.58b)
( 1.09) ( 0.07) ( 7.87)
Pancreas / Kidney 1.32 0.80 5.58
0.38) ( 0.07) ( 0.75)
Pancreas / Stomach 3.34 0.28 ———
( 0.18) ( 0.09)

a) mean (1 S.D.) of the data from three mice, 10 min. after
intravenous injection.

b) Pancreas / Plasma.
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BLTHERICEP> . BHE. BRFEHEHL TS BSe-seleno-L-
methionine DEER R IZ. 2. 1220.18T&H D [10]. 2SI-D-MIT(L.
“Se-seleno-L-methionineD2{Z DR BIRME AR L 1.

Table 3-2{C ik, '"SI-D-MIT¥ B I-L-MITD in vivolc B+ 2 L F i % F
T, I-D-MITTIL BRAEELULBHEDOSYL ENERTIEE LT
FELE £k FRCBWTH E£BULRHEEOHNN KEIZO
AP EELTWE2H00. HEIATEIPIEETH - . — A
BI-L-MITIE. ER FRECERCBWTERRCEIAYE/LXh B
RO LB ERMICEL L TRWEE A, £/, RPTIESI-D-
MITT62% SI-L-MITTIRIBE#HIvFL L THREBEIh

Table 3-2 IN VIVO STABILITY OF 12°T-p-MIT AND 12571 MIT

IN MICE?)

1257 p MIT 1257 1 M7
MIT Free 1™ MIT Free 1™
Pancreas 85.13 4,51 13.34 76.37
( 6.94) ( 2.46) ( 3.46) ( 5.32)
Liver 35.56 10.52 13.87 66.25
( 8.58) ( 5.74) ( 2.90) ( 5.39)
Kidney 76.00 6.52 14.07 75.07
(11.22) ( 2.81) ( 4.55) ( 6.13)
Urine 35.67 62,22 4,79 94,21
~ ( 7.56) ( 8.27) ( 1.52) ( 1.19)

2) nean (1 S.D.) of the data from three mice, 10 min.
after intravenous injection.
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AROBEHA R - v 7 BRI

Fig. 3-6IC/RT K 5. ™ I-D-MITHS#EBH (1.5~2.0%) it B
BeEAOBROBMIEBRSHH I8 2081E ForicHEL
(4.5~5.04) . Fig.3-8i%, Fig.3-TW R+ M LEBOBMAEE Y-
ODHRHEORBMELERLLZLDOTH S, KEEHIT BB FR
MNIBFEOHEIH E THS PR ERZERNOEILATRL

Fig.3-9iC L. simplexFRX L 2B MBI OHERAFY. (X &b,
mM#EZV72AOENERTH AP, Po, Ps, PaldFhFh
369.7count/min/pixel. 0.8141min"', 346.5count/min/pixel,
0.03433min” & 2o /ze ThoSOEMAE Q)RCKAL BERAHSICSY
LZEBHEBAEEBITLLER. ki, ke DIFFHAFNL.575min .
1.410min”", 1. 125minl WKL, Boh -z moHBICH<C A
Lo AROBHAHFRBESOEBRBMBRI BV TIT 2> R k. ko
DiFFhFH0.2517min™", 0.2230min™'. 0.6504min¥ 7z - 1=,

3. B&

D-MIT, FVROBALREFRBLEO_>0EHBMIOA TV 3
H7I/ BTH2 BH7I/ BE “HKFzhisn 73I0BELT
BWEBEOARCBEAMAET2eEI00h. 7IVBEGEBENTE
e LTRORIBEOENTY I/ BAHSh T3 [11.12]. BE®IC
BWTH. [1-"C]-1-aminocyclopentanecarboxylic acid[13.14]. [1-
€] -a-aminoisobutyric acid[15]E OB 7 I ) BHHHEE L SER
Th, in vive7 I/ BWEBEHNESEASN TS [16]. LU 2
o ChoofttHid. YA 2o7utorYEXOBELEHE R EE
BOLYHIZ. AHEOHE CHIBSEH 3.

Bt 3 FEFED-MITIEL. in vitro. in viveO BRI ITE WV T REK
HE~oBVWEEBRREAETRL - (Fig.3-2,3-5,Table 3-1), EiZ. 0
BOBRERELZ X VX¥-—KFEORBHEBROTESRE W
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Fig. 3-6 Anterior abdominal scintigrams of a dog injected with
1231 _p mrT. Scintigraphic images were obtained 1.5-

2.0 min. and 4.5-5.0 min. after intravenous injection.

Fig. 3-7 The regions of interest for each organ in the
scintigraphic image. PAN, pancreas; LIV, 1liver; KID,
kidney; HRT, heart; INT, dintestines; and GB,
gallbladder.
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“Stucdy Ham

Fig. 3-8 The time-radioactivity curves of the regions of
interest for each organ in the image shown in Fig. 3-7.
Red, pancreas; blue, liver; purple, kidney; green,

heart; and white, intestines.

cy Mame: DMIT-DOG

Fig. 3-9 Accumulation of 1237_D_MIT in the dog pancreas and the
result of kinetic analysis by the simplex method. The
scintigraphic experimental data (+) are compared with

the theoretical curve (line).



LR ONT(Fig.3-3), chooMBid., BE{LAMTH S “C-L-
TyrEBEAL TW. L-tyrosineld. TH# 7 I ) BEaEBISA . B
leucine R EHMBI LV BHRINZLEDLNTNWA[17,18] #5., D-
MITHAROBHICL-> T BWEZLATVWILEbNT

100 +

T

80 o

60 -

% accumulation

20 -

D-MIT L-MIT L-Tyr

amino
.; acid

Fig. 3-10 Fate of 22T_D-MIT, 122I_L-MIT and l%C-L-Tyr in the
mouse pancreas at 10 min. after intravenous injection.
Each bar represents the mean * 1 S.D. of the data from
three to four mice. The result for the aminoc acid
fraction of 14C—L—Tyr is from a single mouse. Solid
bars, amino acid fraction; open bars, protein fraction;

and striped bars, free I™ fraction.
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=7 MTOMRBARKBIEN T 2RANECE T2MRE2B2 LD #
2, FUYNZEREEIVRLERBC2DWTH L. BLETHRLE
kY. FUNIARBELE KATIVBOEELHTRE T H 5,
AHRESHT I/ ETH B BI-D-NIT, BI-L-MITiE. Hicr N2 icid
HAerEhd, HPPRER>»OEEL R (Fig.3-5). chid. “C-L-
Tyre INBEHRRER CH-2. Blb, B2FEOPIPAOBHA LA,
tyrosineFANDIVHROBEAR. HBREHZI U NIZAHEBHE~~OHA
HaxkodleZFEaohit BEarsRkd BASEEONASOEHAEH»
5 BMEEIVEESIRAEEESIBIIBELFEI L ZVWHETH
%, L-MITE. HRBALEYORBMP L L TEHFRNICRARRREEL. B
AVRLEERCHNTIBRVEAGEEEL TVWS[3,9,19,20]. LAL. %
OXFEBETHZBI-D-NITIE. BI-L-MITHEEFEI 7HEILERT
AZEHFTRBVT. BRAOBAFIGERNTA2BENWEEEERL. BEN
Bao&EicHTr2EAEETREL 2 (Fig.3-4)., ThseoncT ik it.
in vivolZ BW T H EABICR X Nz (Fig.3-10). . BRI B W T
SI-D-MITiIE O KHBERIC A T 2HMEE2LLHBLTHEY. BEBIZE
BavFElxh, MELDHEP»PIZEBEMX N (Table 3-2), 2D LH 7
D-MITOHRKHIE. BERHELZMEILSERPPIBEREELILICLD,
in vitroli BV R EMEBR CHBI NIV EBHS 2 VW IERFRMEL
L PHEREBREOETOET 2. ZORKR D-MTH HMNKIE
WHEERGRIRME AR L 1z (Table 3-1). B, EMNEBCB T 3D-MTOE
W EEM L L-tyrosine@ KO RKA7 IV EBoEE BT L
HRZA2HEM A HEHEXLESL. AREXTRTABRB T2 LTE
ERBRETHH LBbII.

DEtoERBRTOBRR%24sF 2 PI-D-MITRSORICB T A2EEY v
FITS 74 —EBFTR- 1223, ToLRBRERESEEIL -
(Fig.3-6). * QB HFEHBHROER LD, PI-D-MITHERICB T 2 7
I/BBREBEABERACHELS > 2PIER7I  BRHBEER
LT, EMLBAcEMRENT Fig.3-9). CO X5y YL 71 b
VBB EERRMMEEESEAVEEROBEZ B iR a
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BER2HMITRT LI BE YV IESPECTOBERER L-T. EBEOD
MOERNLZT - NELAREICR-> T3, COLIRFHFLOVEGRE
BEOEGHIRL>T. BPI-D-MTOBERKIGHBHGEXh2L A TH 2.
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$2H I-3-iodo-a-methyl-L-tyrosine: . BRI BI273I /8
[t 2 EEE M EE

HE BL2O0HMBERBRIBYINO7 I Bk 1IC. tyrosine®
EHEOERLECBALTHEZATVNS[L]. 207 RKO73I . EHEHE
BIBNE2E T2 IEREH7 I BOBE:RFHELL H2E &
SEFEI1EMT HMHEEIRER7 I/ BL BdnXrBg#cys 2
BV ZABLTVWA L, R RE##BCH T ERE2E L
ERBZZeH,S BHACKIVROBACLAZ7I / BOESBERTH
ZzbtEHSPCLE. MOFTI / BEEBEONEEZEHB L Uizks
HITEEZTIBE BI3IEFIHTLH»RRRIIERLOESHE
K& Fic. BREOBasRERDEH T s HZF#HCMA. MBEMEM
PREEEN 7I/EBOL-ARALTEVIEBEREEEL TV A2
H[2.3], L-BABEORBEE2MNEL TS, 22T Choofb ey
FIJEEL T, 1-3-iodo-a-methyl-L-tyrosine("™I-L-AMT: .
Fig.3-11) %8BI L 7=. CTOL-ANTE. (EMERL:oMbY BERXH
TWBL-tyrosineFHETH Y., Q)HWMECEALKZETTORHEEES

123y ?H3
HO~<t:::>~CH2-?-COOH
NHy

1231.3-i0do-alpha-methyl-L-tyrosine (123[-L-AMT)

Fig, 3-11 Structure of 1231—3—iodo—a—methyl—L—tyrosine (1231—1,—-
AMT).
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DREBOUER T =/ —LEEEHL B)cRKEBOUGREENL-KTH
2ORMZ, DRBELESE B BavEtEREHT2EREOR
LHEHF I D0-AFVEEET2Z0ELOBEERLTEY,. &
hoDFHHIL BHLETI2HEHIYRESZ7I BOHECART S
bOEPEE N |

B BEBAMTIE B, BR4.5]. A5 —<[6-9], REER
[I0] DA A =D T7HELTHREZRTWEN, Thoo®mETH.
a-methyl-3,4-dihydroxyphenylalanine (a-methyl-DOPA) 25, ERIC S
BHET2[4.5]ck oL BIBHEFANEYPAT = OESKH
BEOHOEKLELT A7/ —~vEETIHAEEXEVWICcLCE
JE TOFRBETHAI-MTICHELT. B toEBEEOB S» S HE
EhTWVWB3DHTH 3.

AT L-AMTOREHEE L Z0EEEBE R R8T 5K
HEEM, B, MENBKEISRAERB RT3 RE%E #*C-L-Tyr.
3-iodotyrosine (*I-L-MIT, "5I-D-MIT) & H & #5732 Lz, 22 1-
L-AMTA# W XKOBEEHERE L tOoRBR0H HENER 2T 2 - .

B, MR (1)~ Q)0%GFIE E3FFLIHTHILD0-NTE TR
RofeBlad»s BRO7IVEESREBEZHEL L TCOLELZRS
v ITFHA VDEEEFFELLTNBZ LG, L-ANTOERE-EDL
TR LU i

1. EBAHE

25T-L-AMT, " 1-L-AMTO H 8

1251-Nalit, Amershamtt L DB A L. 2I-Nalit, BEA I T 4 w2
AR EVBEEERT L FOMORER HEBSREAWE, BI-L-
AMTIE. a-methyl-L-tyrosine (Aldrich#l) #FE¥R L LT, $ 3= 1
WERL AECEN, B8, BELU=. PI-L-ANTTH. EZEE%
1.0x10® mole®d & INY) BB # 2510 & chloramine-T#% 2. 0x10°® moled &
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0.4M) Y BREBHBEH2010 %, FOHOHITHEL 7250000 0 18 4122 1-Nalis
W (T4~ 11IMBa) T M A fo. EBRDBR BB LENHEL. B22 0 E
BULTEREN. YYASLVEBI/T b 57+ —%#BNTHREL
fzo
thgicid, BEBRR7 I )BE LT “C-L-Tyr(18.5GBa/mmole) id.

New England Nuclearft K DAL 25D EH W/ FHIZ, BI-L-MITE
CPEI-D-MITHEIEF 1M ABOHFETHRBL., BI-N-isopropyl-
p-iodoamphetamine (BI-IMP)iE, HAEAY 7+ Vv 2 2D 0%EHN
1z,

NOAGCADHERL KBYO 2
FEETI/VBOAEAIEE®O. I (BI-L-AMT, BI-D-MITR T
257-L-MIT :1.6x10mole. 11.1kBq. “C-L-Tyr :4.0x10"nmole.
7.4kBq) & EH 25 OAYREEH Y ACBBRLVBEL - 2ot
ORER. FEIFFIHFRERLLAAZECR - TIT > WY+
L—avayyy—Iii Aloka#t BJARC-300% FH U\ 7=,

o B R E D RE

i 2 n-octanol, KFEiZ0.1M) YEEEFEKEX2. 00T >H W, =81
L-AMT, “C-L-TyrRU2I-INPOSEREZHEL 2. OB KB %K
ERZEoMBEANMHPEVER., R, MBEOCEELLT. Th¥h
PH7.0, pH7.42 L7 F®, MEBLKEAX 18T 220, FEHTHL <
iU 20oREESRBEE2M. FiZ. 198 7-o28 ERTHEHL
CHBLREE BOSEL SBOBRHEZHEL 2.

Brain Uptake Index® ffll i&

Brain Uptake Index (BUI)i%. Oldendorf® Ak [2. 11124 -> THIE L
me BB HERKE3.TkBqg L *E-H20 (New England Nuclearftf :
9.25MBa/m¢) 3.7kBax S UHEERE K200 % Nistar kMR Z v b (k&
250~300g ) OGLEBKRLIOBREL, ISHERICHBAL . HOoBER
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BT A2HE ZORFELXHEL LUToRXITLVBIIZREBE L 2.
T BeWBETFTERTE BRS5BHICERIEL-tyrosined 3 WiLIE
B HEL-AMT 2 1102 MIC 22 X3 I/ ML COBEIR EEI v b
B 5ARM tyrosineD EHBE [R]IOVW BT H 5.
HEBEF®IH2 VT “CEE / 8T IBE

BUI = — X 100
BEFPZEIHBWNIE "CRE / BEPHRE

Zy PHBYRERER

Zy FREYFEBERIE. SHo0FEIBIREL THFA- . E
#1250 OWistarREEE S o M ZWEL, HMEBCKARIBEL . RKES
. KLU zKkrebs-Ringer ) YB@EHBEW® (H7.4) THEL %,
Stadie-Riggs2A A/ ¥ — 2 &k 0. HBYUKFE/ERL[14], ZD100+ bng
ML, BEITKrebs-Ringer ) Y EEEWHEBEMW (HT7.4) AT, 37C
TIoMH. REBLE BEEDHEIBBEETIHRLLTE 4CBT3IE
B, KU ouabainFET COMKE 2174 - /2. Ouabainic & 2 ERESH S
EEHEAEERE. AHEANED AT, BUYAFAE1.0x10°5 M
ouabainZ%BECHEHEP T, 3TCTC2000. THEREBLE., Fic.
tyrosinell L A BMAWHEBEER CIL. FEMHHEL-B 2 Wik D-tyrosine®.
BRERBELIPHIZ L) CHFHEEHEERIIEES L. FOERIC
52382 LI .

Ty MER FRUOFERERD SLESI1HCERLE-ABEIHE
> TR - Iz

e, AboBREF2. o L., BRESE7I VBOBRBEIZ. B1-
L-AMT. '"5I1-D-MITK TF'SI-L-MIT: 2.7x10"M(1.85kBq/m¢). ™MC-L-Tyr:
1.0x107 M(1.85kBa/m) & U f=.

HER N SRR R L B R R

AJFA»E§~wﬁﬂﬁEé FUCEELE#EE LY -7 EA (&
E10kg) OKBEFHIR L D, '"2PI-L-ANT 48MBa%A S UHHEAEKA2HBRE L -,
Y v/ BIGHL B SPECT (S 3B EA SET-030W) #B W C. BEEK LD
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2T EICHBEFMET -5 2 NE L k.

Tl HEMEMEA (KEiSk) OMKE®HNK LD, 21-L-ANT (26MBa) %
#E5 L. BHICHEMorbitomeatal (OM) MM E | E 274 > & iz, *%
BEEhAR & . BIRMAHFEBL. 2OBHGEEMNELZ. BF—5 53
oo - IVEBLL. BB, BicB 2B 608EMES
(boxel) Z 7= D OBFMEHMB A2 RO -, SMHE OB 7720 BT 2.
BIEE1HOFRCEL TiTh-fz. MIKZ Y75y AMBE (1)K
BT, simplexiZIC L VPi~Pe KDz FORELAN. HOER
HBZ2- 2 N—PbA Y FEFLIRHTIED 2.

Co = Pu x Exp(-P2t) + P3s x Exp(-Pat) + Ps x Exp{-Pet) --- (1)

dCe/dt = kiCbo — Kka€Cs rom--rmmmmsmmmmei e (2)

Co: MBICHFET 2MHEERE (count/min/md )
Ce: MICHEET 2BEEEEE (count/min/boxel)
t : BEROEBEE (&)

2. &R

25 T-L-AMT, “*T-L-AMTO FH®

BBE., BMHEEFZOMES0-60%. MHEFHOMEISSLU LOBEE
125 1-L-AMTR O 2 I-L-ANT23 1§ & h 1z

oA gHEE KHMO S

T ABNSFEICBT 2SI -L-AMTOREEEL ST-L-MIT, SI-D-
MIT, “C-L-TyrO2hobHBL., Fig.3-12iCRT. I-L-MIT& 5]~
D-MIT: BT 2 &, PI-L-MITOFBEOVRERETRL., IV EBENH
FI/2BRBWTHLROL-BeH T subBiRESREOl £ %
Doa-AFNEBEKTH 2 BI-L-ANTI. PI-L-MITL D b BV O $ K
ERL. BR. B#E5EHUISFTOMBHIBNT, HI-L-ANTO K2 K.
BE7I/ETHS “C-L-TyrofEBEE LE- . LALLRMBS Z20OMH%
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BI-L-AMTIE. R SERPIZHEEL I

10.0 -

107 lb%\;:l; T \::
o0
L

Accumulation (% dose/g tissue)

_ T
O—0—q
1

0.1 Y T 1

0 15 30 60
' Time (min)

Fig. 3-12 Brain accumulation of 125I—L—Al*'I'I‘, 125I—L—MIT, 1257 p-
MIT, and 14C—L—Tyr in mice. Fach point represents the
mean = 1 S.D. of the data from four to five mice. ( ® )
1251 1 avT; (0 ) 121-LMIT; (@ ) 1257 pmIT; and
( &) l4cL-Tyr,

_78-



Fig. 3-8 k. EhFhoBEHR7 I EBOMBE LY 7S5 Y A%ERT.
BI-L-ANTIL. MBS S OB L LEL, E3IBFEIHFTRELE LKL B
AVRERIBEAH L CREL®I-D-MTL EFELUL -2 75 v 255

50,0 1
S
3
ey
=
2 10,0438
8 0.0 §\ T
»¢ o O—o—3
Z 5.0 -EE.\I .
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Fig. 3-13 Blood clearance of 122I-L-AMT, 1251_1 mrT, 1231_p_mrT,
and 140—L—Tyr in mice. Each point represents the
mean * 1 S5.D. of the data from four to five mice, The
data for 14C-L-Tyr are in plasma. ( ® ) ‘25T_1-AMT;
( 0) 11 MT; ( @) 12°1-D-MIT; and ( & ) Y4c-1-

Tyr.
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Lize Ff “C-L-Tyr2d UL T2XRA7I/VBREEONRANDOH
AFHLRVWEI AT, BHROWLIE BEERIQGLUBCSI2OETOR
BHEElL. SI-L-AMTO FB{EL -

Fig.3-14k k. <7 2RSS HR BT 2200 HBENOEBREET
T BI-L-ANTIE. BRICBWT. BANoaHm L BULLEZBHEZRL &

125, , 125, , _ W,
50 - 1-L~AMT 0 - I-L-MIT 50 - C-L-Tyr

40 4 ‘\ 40 - 40 4 .
' ~
™

z
a
2
L 30 4
= S N N [ U — o
h= / . '../ "’_,CP
we ] . e
5 20 : 20 4 AT 204 & oo
E L} /l, 4
é A\. 1// . ':'
3104, 104 e—p? 104
o ~ o . R [+]
= !-!-i::;\‘—:—_-—_ﬁ :-!:A * : : "\:‘l*—'_‘___. L
. - \. . g | | n o ‘A—_-AL—‘——A .
+o-8-0—g———F—9 “+6-8- T T ]
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Fig. 3-14 Biodistribution of “2I-L-AMT, 4C-1-Tyr, and 1257-L-MIT
in mice and protein incorporation by the mouse
pancreas. Each point represents the mean of the data
from three to five mice. ( ® ) Accumulation in the
pancreas; ( B ) accumulation in the liver; ( A )
accumulation in the stomach; ( A ) 125I—L—AMT and 1231
L-MIT levels in blood, and MC-L-Tyr level in plasma;

and ( O ) protein incorporation by the pancreas.

_80_



His R5%57 (4155 2% 58 /¢ )A2 Y —2 L+ 5 “C-L-Tyrk
MABVERERLLE BOHESEDONE chEL. *C-
L-Tyrcild. REBRNDETCEFOHMMBED SNz T SI-L-MIT
Tik. RERBEHMCER~OERBEDONZLDOD. FEHEIEND Y
TOVAPBEREEh MBELRALAHEIA2ERBEITLAYZDSh D
- 1z

Table 3-3i2iE. VI AKHSHORERISRBIIBERAOCERD
MEENORBIN T2 A %R BI-L-ANTO RS M H. BERx
BRI “C-L-Tyrk VD ENVDBOD, BROA A—Y v /OB EICHE
L 2BERMFRBIER BN TIE., “C-L-Tyrd5.35+1.00% L@ 2
8.67x2. 19 WO EEMNBONT £ HEMIVEAFT UOBERBKR
EHTLIBLOHLT.9521. 04 FEL. I-L-MITD0.28+0.09% K2

Table 3-3 PANCREAS TO OTHER TISSUE RATIO OF 125I—LFAHT,

1257 1 MTT AND l4C-L-TYR ACCUMULATION IN MICE2)

1257 g avr  1257p-mi7 l4c-L-Tyr

Pancreas / Liver 8.67 1.83 5.35

( 2.19) ( 0.13) ( 1.00)
Pancreas / Blood 7.56 0.82 22.58b)

( 1.47) ( 0.07) ( 7.87)
Pancreas / Kidney 0.48 0.80 5.58

( 0.08) ( 0.07) ( 0.75)
Pancreas / Stomach 7.95 0.28 —_—

( 1.04) ( 0.09)

2) pean (1 S.D.) of the data from three to four mice,
10 min. after intravenous injection.

b) Pancreas / Plasma.
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WEBL-HEEXBOIE. Choofliid. Tisljard OBEL RS —5 UL

T3 (4],
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Fig. 3-15 Fate of '2°I-L-AMT and

14C—L—Tyr in the mouse brain at
10 min. after intravenous injection. Each bar
represents the mean *# 1 S.D. of the data from three
mice. The results for amino acid and acid soluble
metabolite fractions of 14C—L—Tyr are from a single
mouse. Solid bars, amino acid fraction; open bars,
protein fraction; obliquely striped bars, acid soluble
metabolite fraction; and vertically striped bars, free

I~ fraction.
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BiZ, REBSGOC Y ARAK BT 2 MHEOILEFESFig. 3-15
WWHRY. HC-L-TyrBRE5E~v 7 A0 TIE. tyrosineld 5% F L »HETE & T,
BHEBEDIT. 4% 56.8%0 FThFNSUAZED BAAEKSHESD
RERWH SN —H SI-L-AMTIL. RSB L 2= R0 3% 28
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Fig. 3-16 Fate of 129T-L-AMT, 125I_L-MIT, and '4C-L-Tyr in the
mouse pancreas at 10 min. after intravenous injection.
Each bar represents the mean £ 1 S.D. of the data from
three to four mice, The result for the amino acid
fraction of 1l‘C—L—Tyr is from a single mouse. Solid
bars, amino acid fraction; open bars, protein fraction;

and striped bars, free I~ fraction.
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HHO7I /B LTEEL SR s9BaEss#tpe L TiziEFe
AEBHREhZ» - 2

ﬁ%m Fig. 3-16il k. #¥E5BI1D O ARBAC BT A2HHED
EZHEREERT. “C-L-Tyri®5 Clh #HBEOtyrosineld. 1032 F L »
FEET., BMHGO0SULIZ. FUNIEHCRVWE X, BI-L-
MITT U, T5%LL L OMEEES, BHEHMI VDR LTEEL TR ThiZ
L. BI-L-AMTTId. BRICEBELU-BEEDITILI LY ANTE L TE
EZL. HoBaLtERR. BnRKBEXEH BRI

Table 3-4i2it. w2 AKZMBIOMHEOER 7 I/ BES I VE
A4 VESRZBTA3EELESI-L-MITE &L TRT. BI-L-ANTT i
BEOIVEEDL B KRBT FR BRERECERFREIBNTH. 458

Table 34 IN VIVO STABILITY OF 1251-L-AMT AND 1257_p-MiT

IN MICE®)

1257 _1,_aMr 1257 1, M7
AMT Free 1™ MIT Free 1™
Pancreas 97.19 0.56 13,34 76.37
( 0.46) ( 0.29) ( 3.46) { 5.32)
fiver 55.25 1.88 13.87 66.25
( 7.05) ( 1.34) ( 2.90) { 5.39)
Kidney 94.93 2.21 14,07 75.07
{( 1.42) ( 1.45) ( 4.55) { 6.13)
Urine 93,09 3.81 4,79 94,21
( 2.45) ( 2.00) ( 1.52) ( 1.19)

a) mean (1 S.D.) of the data from three to four mice,
10 min, after intravenous dinjection.
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TTHY, SI-L-MITE B Ic s 2 VERARIGICHN T 38 NEH
REN T

DEEE

BI-L-AMT. “C-L-TyrBRU21-INPOFEEH £#Table 3-515 7.
Tyrosine} F Il H T 23D ERFRAF ALEOH A L. fEEMLHA2EE
Bmered BEEOREAE7 I cH 2 SI-IMP[15] L it X
WENWSRABERL . £/ HI0LHTATHI-IPIRESH S L 5
TOERBOBVWSEEI LD 5 1

Table 3-5 PARTTTION COEFFICIENTS?)

pH 7.0 pH 7.4
1237 1 _amT -0.879 -0.911

(0.003) (0.004)
lﬁc_L_TYr —]_ . 98 —2 . OO

(0.02 ) (0.05 )
1231_1vp 0.722 0.940

(0.026) (0.008)

2) 10g(n-Octanol/0.1M Phosphate Buffer).

Brain Uptake Index

Fig.3-17IRT &, SI-L-AMTOBUI{AX62.1+4.3TH Y. *C-
L-TyrD34. 2 4. TE B L TEWEERL . BiZ. SI-L-ANTOKA D
BTk, FERMSHEL-tyrosineE 12 X IEMBHEL-AMTO ARSI L > TE
Tl BERBBOFMEN YC-L-Tyrik>WTHLBD Sl
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2 I E % - }

Fig. 3-17 Brain uptake index of L23I-L_AMT and l4C-L-Tyr
determined in the rat brain. Each bar represents fhe
mean * 1 S.D, of the data from four to six rats, L-
tyrosine and L-AMT were loadéd at a dose of 1 x 107> M.
Vertically striped bars, control index; open and
obliquely striped bars; 1 x 1073 u I-tyrosine or L-AMT
was simultaneously added, respectively, (¥) p<0.005,

(#%) p<0.001 compared to control,
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Fig. 3-18 Effects of inhibition on 123I.L-AMT and l4C-L-Tyr

accumulation in rat brain slices. Each bar represents
the mean # 1 §5.D. of five experiments., Vertically
striped bars, samples incubated for 30 min. at 37°C;
horizontally striped bars, samples incubated at 4°C;
open bars; samples loaded with 1 x 10 M ouabain and
preincubated for 20 min.; obliquely striped and dotted
bars, 1 x 1074 M L-tyrosine or D-tyrosine was
simultaneously added, respectively. (¥) p<0.005, (¥%)

p<0.001 compared to control.
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Fig. 3-19 Accumulation of 12°I-L-AMT, 1291-1-MIT, and 1C-L-Tyr in
rat tissue slices at 37°C. Each point represents the
mean £ 1 S.D. of five experiments. TSolid symbols show
accumulation in pancreatic slices and open symbols show.

accumulation in liver slices.
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Fig. 3-20 Effects of ouabain on the accumulation of l25I—L—AM'I‘,
125I—L—MIT, and 14C—L—Tyr in rat tissue slices. EFEach
bar represents the mean + 1 S.D. of four to five
experiments. (*) p<0.05, (*¥*¥) p<0.01 compared to

control.
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Fig. 3-22 Arterial blood clearance of 1237 1, AMT in the dog and
the result of kinetic analysis by the simplex method.
The experimental data ( ® ) are compared with the

theoretical curve (line}.
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Fig. 3-25 Accumulation of 123I-—L—AMT in the dog brain and the
result of kinetic analysis by the simplex method. The
SPECT experimental data ( ® ) are compared with the

theoretical curve (line).
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£, MK LACI-L-ANTRES ROMKREGEREL 2 ORITER
i@%5htﬂﬁ%ﬁgﬂ-ﬂmﬁ?amﬁ707571®ﬁﬂﬁﬁt
P, ~Pslt. #2h ¥h. 144100count/min/mRIM#. 1.318min" .
43110count/min/neM#. 0.2735min™ . 33670count/min/ml %,
0.007292min L 20, BohkiEir. MERHERELR R
Fig.3-231k. %5 10~309 0K LIz 8% @ = IR EE T o T OME B b
BETHD TRONEREZ BEFLBEOMFEHMSHEEINTY S
Fig.3-241CFig. 3-230 BHAROMBE BT IT B R W R E L RO B OHE &, £
DHEGEES ) OMEEORBNELEFRY. LiLoEHE )R
AL. BEiAFoRE8, ki=7.82x10° Ml /min/boxel.
k2=6.27x102min" WINHE L. Boh-migid MEBOMMERLLEZ
FAB L - (Fig.3-25),

3. B%

AE QKR OER BI-L-AMTIZ, Bid L 2RO tyrosinelfi X2
BErLTOEEETATHET LB RENT. L-ANTI, L-tyrosine®d
EAHMEAE T2 A FILEBERtyrosineFHEK T H 5. COBEHEIY
EEH-ANTIL. in vitro. in vivoOFBRF R BV T, FHEZEHVREA
OEBE AT L > (Fig.3-12,3-17,3-18,3-21,3-23), % Czofka®id
w7/ —LEEETHEDI BROAGCELZZI#RLDLE
4 AMEEIOFLIVBECERZ L BEERFRHFTTORE L TH
THhot. BMEHEAYEEBL-ANTE - AFLELRFEIFZOHEA
wbLEbLSY. WMo7 I/ BEEEEBIH T 3L-tyrosinel LTOELL
Be M A RS L T FIC. L-ANTOMMBE KM RAERECST 2
B E . tyrosineB IR EEEN T 2L D TH - 1= (Fig. 3-17),
T, KPP CB2EWEEEE L-ABROZ=_FI V¥ -—EKEHRD
GEBESEIC LS LD TH > 2 (Fig. 3-18). L-AMTODEHRE L. BE
Bioko- THRACBTTARRIIEC[16], i MEMHED#EMTHE
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Fig. 3-21 Head SPECT image of a dog 10 to 30 min. after
intravenous injection of 12371_1_AMT. The high
accumulation of 1237_L-AMT in the brain is clearly
visualized as a circle in the lower part of the
photograph. The crescent-shaped accumulation may
represent the salivary glands or the nasal mucosa,
which are known to be sites of high protein synthesis
and thus sites with a high amino acid requirement.
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Fig. 3-23 Head SPECT image of a dog parallel to the orbitomeatal
line 10 to 30 min. after intravenous injection of 1231—
L-AMT. The high accumulation of 1237 1 AMT in the brain

is clearly visualized as a circle in the center slice.

Fig. 3-24 The region of interest for the brain in the SPECT image

shown in Fig. 3-23 and the time-radiocactivity curve for
the brain region.
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BRBRELACELELZNWCE LY, WHB 2 H-shiftBEITIOBES
bARESNTz(Table 3-5). choDFHMiT. FELAWTH2 “C-L-
Tyre AL TBD, L-tyrosineODMAHBITHFEL OHEMNSRC R
i —hH BABTHORBELEEMICHEL T, L-AMTIEL-tyrosinek
FRZY. “C-L-Tyrl BU 2B EHBLEZONLG Y YN IAREE
LETEEES TREEEAOBNMLEABL TB5F (Fig.3-15) .
TORR EXPLPIRLSHEKRL - (Fig.3-12). choOER LD, L-
AT, 7 I/ EEREBE#E OBt LT FPoRSEEEROS
WEBSi7 I EBLLTOEANZBBAEL TV A2 BB L o
1.

BEHEI Y ZEBRHEEEROMR BV T BENBEI YR
Rt y28 4+ o9ZRLAThIER SN, B3ZEIHTL
RUTE DI L-tyrosinell I v RDOA5BA L 7zL-MITik. B2 v E(
BRI LoEeriKHETHhB18,19]. L L. L-MITO affic A F i
HEHEALRL-MTR, REBNT HavitsizLde§ 398185
BBCcH T2 WEHEARL - (Fig.3-15), FRICB W TiE. BIH
HES TFREDBBEII 200, L-AMTR. SHEARTEFICTFEL.
BREPICERELEL L THBIREZZ EBRE XN (Table 3-4),

DEOERAR T A 2PI-L-MBEORXCBT2BENHEHREER S
Thol-e2 3 ROWBSHABICHEE X - (Fig. 3-21,3-23), T,
WUAD7 2V BRHEOBALEBNORHELBEIh . HEAHLS
TAEBEMBE BTN EBBOSEERL AERIDHORRELZ2-0
YNR—FAVPETLRIIBHERLEEGHL. PI-L-MTERVIHKD
tyrosinel EHHEOETENBA BEBRITRWE A2 L B¥REh i

Bit, L-ANTIR. BRO7 IV EERZIHEZHEL L TLELEE%
BrLTwazckdyro BRICBII2BRHELTR- L-ANTER. BE7
I )BTHAL-tyrosinek FEHIC. in vitro. in vivoOEBFHICBNT
BN EIRMEARL &= (Fig.3-14,3-19, Table 3-3). B, FOEWE
WESEET HFREEIERZY), 22 V¥-KEFEHOoRDREEROS S
BBED oSN (Fig.3-20), BIEFE 1M THHE AL D L-tyrosine
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DHERBABITES L. PHE7 I BEDHAEHE 552 leucineBH I X
H5LDEELbhTNS[20,21145 L-AMT OBRERLLEHREOTS
iZ. L-tyrosineD TN oKX EBT 240 THY., BMoBHa L AF. K
BABTEFOHRBESE S RE I AT

—H BRABTHOBEICBEL TiE. L-AMTIZ. BRBRIEBWNTT7 3/
BMOBRLENLHEBHBLELI o3 N8B EANOHEIEZS
LTES5Y (Fig.3-16), in vivok BWTEDL»ERE»SHEL -
(Fig.3-14), EIZ. L-AMTIE. BRI BWVWTH, HasHZLts BT
S MABRBIIHNT 2B NVEEMERL 2 (Fig. 3-16, Table 3-4). T
DO &HRL-ANTORHIE. EIEFLELHTHRFL LD-MTE @K, EAH
DB I2BHEOMNEPHMOEBPLPOOHEREESHIZT 5 & T
BRLAHEDZz LS L. BREHBTE2EB LT3 LEFAS5hi
BWmELT, WI-L-ANTE. AU EOFELEVWRATERANOEM
ARL. BREGHCHEL -REMZEECITASEREN. BEEHEEREH
TTOEH BULPTAETHY., TI/ BEHEABBINTIERSL
FoesaEL. KFH Fi. BRI vRERSCH LU TIEEICEE 2B E
MEERZTHAHATEBTRENT. TOLDRBPI-L-ANTOME L. HEK
BroBEESBEIRTVWARKIEBIT Btyrosinelg E#EE[1]. H 5 W iT
SUNZEBOBETHABBO7 I /BHABEOEBIRNAETICTES
KHELTWS, k-7, I-L-AMTiE. REATERO7 I B&REEL
EROCHELUS2MEEBEZHELLCHEACHS LML E 2.
LangenSid. AMERBREIEZ L-AMT22A0RMEERZCIEAL
1z[22], 2@—Hl%Fig.3-26ICR¥. TO LI EPRBOWTHLEH
MEBEOBIFAHEESBOATWVWS, . EESRCFORELES
REEHBIEBE LTEWERSBDSONTWS, Bio. EHRARKEHE
BROMHBEORBFNEL (Fig. 3-2T) b, RORE B 23HBELRL —
MLTH), 7I/BEREBEA*RBLTO R EHEIATV S, B
2. EHERO7 IV EBEGEHEEOTESBREZ N ZI-L-MMT4H W3
TERE->T. RERBU 7 I/ BMERGEREOZ(LLRELLEBL
EBRENT
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FIGURE 4

Contrast enhanced CT scan (A), '®FDG-PET scan (B), '*°IMT-
SPECT scan (C), and '*/IMT-PET scan (D) of Patient 2. The
tumor size appears larger on the */IMT-PET scan than on the
CT scan and on the "®FDG-PET scan. This finding resembles
that in brain tumor studies with ''C-L-methionine, where a
similar relationship prevailed and in which the area of the
visualized tumor is correlated exactly with the anatomic tumor
size (7). The '"2IMT-SPECT scan gives nearly the same result
as the '*/IMT-PET scan.

Fig. 3-26 Langen KJ, et al. J Nucl Med 31: 281-286, 1990.
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Fig. 3-27 Langen KJ, et al. J Nucl Med 31: 281-286, 1990,
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