981
(B %)
EY be T I BRI L AEEZE O BT

EHE O AN KB BRIE MEr Ok @E
RIS ME* MR JR* ER EERY mE EY
ik IEBC EERSERE EE R OHF Est
HE OB pE B mAWAE-

BEE BOREY e UoBBEHICRLEL T I/ BERST 5D, T v MFE AHI09A ~0 invivo
TORYRHE UCEHR7 I /7B 11FE BN 7 I /B2 Mc oW THEBIL . EBEMEARLEL -7
»x 11C-ACPC (Aminocyclopentanecarboxylic acid) T# 5205340 % 5.8 /g 1% 3.46, K i% 11C-L- 2
FA=vT 274, uf v 220 DOIETH -7 ACPCIZFFZ AL R &) BT b 5 S EEEREAE
I bhroTniW, JEE | MHKkiX ACPC4.63, #FF=21140Tdh Y, MHFHD7 VT 5V ANBBNT
L, WEATI/BTHIVEFOT IV BASE, v A7 ARICHARENRDZLEEXDL, UC 254 =
UHREEOT I BABOBRELLTRY e VEIBEHACREE T I L b ok, Ei, UHF
VXe BB FAVWT, KY b UBIEREEZTY, 1C AFF =1, UC-ACPC 0fi# THIRICIESR & i
T&k.

Lo e — RIS B W TR IERERE L v bR
) - o7 I BAH, RRIAREAEE, EAfNH L s
7B X AREFEEHE, Ektv AT HELTWB LEbhTWS, Zhidk L TEE
F=v BB F ST T4 — I FERAERY, Ei L ERRRE ST 2 FRENIENTIRAWD, E
Eiky LB CEESHCER S hizZ L b BrBirszhooREVEREOAEORE,
512 03D, fRGH OIRICENME L 1B LT, FEIRAE 2 EHERE L T W3 & & i@ A3 72 v,
ERAMERELZEVEE o7z, 19694 H Y v A ZLT, Zof@#oREZHEL, BTR2% &
67D ALY, EHZETO PO ) T Ay 512 U CTHEF O BRI, EFIER M FIH 3
VFST 74—y, SROBKFELTOR BZLENEHEORY br L BHOBNTHS.
To. BARND, #Y v LAOEGERET IR RO b e VEHT I 2B, T ORKOHER
DIk, ISER OSBRI b rb b3 RHER FTHDIRFER, BRETNEhEKFEN, EEI3T
AL, VoL DEEFEDES D W71 B K B&MxcboTdy, AERNTOXEINIIEED
FRBLEVWEO, AENABHAZLSATY TIJBEELFALLEELXZDRTWS, KrickHE

PNy W77 2 BRCESEROBEA T L 2 B,
& vy Rt K LTSI Y A hFIH &
* HAC R AR JEPT U BRI 2 h3LEILRTWSEY, bhbhidkE 11 E

R EFERRE

*»* Fl ¥4rmbrrRILry— 7 3B X ZEHEBHIC oW T— iz T TIcH
%At 9% 9 A11A ELY. SEFICEREBERT I BEM,
FHHZH 1 6044 3 H ool EI T S0, 9 Bt i
BRI * (AR 41 (® 980) BUEGis G’ Yuthen IBES
FA KRR eI R B2 At4rTh o7 MC-ACPC L 0BMEREMZ,
2 B M i@ R v e VERT IV BBREIZOVWTEE

Presented by Medical*Online



982 E ¥
WO OEBHIRFNEITo 20 THRET 5.

. #A =

1) EHEK

HC-L- 2 # %4 =+ (Met) {%, Comer? & DEHk
kY, RENEHFHI VLA FALEREVRF
PoAREN. FiREORFEIER T v{bx F
NEFRERSNW-BHAREBICI VEDH
729,

WET7 I )3fE, "CDL-7 =17 5 =
(phe), 11C-DL-u A 3 > (Leu), 11C-DL- <y v
(Val), hoo7 2 VB 2%, 'C-DL-7 ==Y &
v (pGy), 11C-DL- 7 v u A ¥ > (Nleu), JEATRH
BRT7T IS5 VC-7I v rmRVEVH
VERXYY v 7y K (ACPC), 11C-PL-3 # 7
NTI )V r2arRVBVANREXY Y Y I T VY
F (AFNV-ACPC), 1C-7 2 J v rmAxH )
VEX Y v 77 vy F(ACHC), 11C4 2 5 v
TI2vru~xF AR Yy 7 vy K
(A F/-ACHC), IC-DL-v 7 e ~F ¥ VI Y ¥
v (CH-Gly) 3#£HLY 2k v R s hz, &
ERMOFERBEICE VEL R, 2 OB ER
kB, REFEVNEHA #0675 FFAET
950°C ¢ 1C v 7 v &AL, 7/ BHiEL:
TI2HNT 74 e LERIEEERN~R ERA,
10 53RN L, 72/ = b Y A& = —F L CHIH
+3. IANMEDHK, "CT7 I/ BEENT 5.
2T 60 TET L, BmERR I, 2~5
mCiDxx V7 7Y —D7 I )BBARENT.

ZEFEI3EHRT I )BR2HE BNL- vz I Uik
(Glu), 3N-L-7 5 = > (Ala) i%, ¥k % 18 MeV
DB FHRTRHL, BN 7 E=7 & HBIAKRE
BETARL, RKCBOBOOEBRLEE/L LY
FSAEBEL, BlTE., Sre I BOBAEA
XV IS NEAERE BNT V=T B, SVES
VK FEREE R EE LIS T ACELTART
510, gEBRRICE 5~10mCi BEREhi.

2) EMpRER

BT Koy a—Jy b4 R, KE120-140g
¥R L. v MEKAFE AH 109A % 35z

22 2% 7 5 (1985)

TeBMEL, | ERBERS 1 cm o g FERRE?
T & 1B, 24 BEHE R, R#RE Y 0.2~03 m/
o RIFiREEH L, H5% S5 5, 105, 204,
605> THMENLFIIC TR, MEER X 0K a1 v
FhEHBH L, Lk E R, v = LB Nal
MhvrFrv—varrvrgd—(F—trIr~
800 C, Packard USA) iz T# 5 L7725 Y » Rl =
FoHF—FEEbich vy b, Decay fi1E, HEH]
EEITY. Mk lg bizy 5Lz RI ofif—
v MBS LR T 18, % Administrated
dose/g (% Dose) # 5 L L T FEERIC>WTK
», EFEoMmk, IR W HE, O, o
THHEHE L. £T—F KA v P& 5~T
oSy v #EHALE.

3) RS o UMERY

hE 2kg DPBERREA 2 KR ic, FLEAREHN
O VX BERBAEL, 3 ERER 3~4cm iIE
U7z, 4B R%, RV b AALEZ —IZT
BRE:L7z. AL b u o BiE# (ECATILEG & G
Ortec, USA) Iz v 4 ¥ [EFHTOWH A AD L 5 &
v bL, BRINFIE © 72 » © %Ga/Ge D ) > 7R
NEBMPICEB T RI vy a v A¥E Y UV ELT
W, BWTEHIRLY H2mCi 0 11C 254 =
vERIE, UC-ACPC 2% 5L, =Ivy¥yavr R
Xy EfTol. AX ¥ VEREMAOR X ¥ ¥
— 7 VCEEG S E— K (FWHM 12mm) CfT -
7z

L. # 3

Table 1 247 3 ) B NEBEEE S L OTE
BEs~DEEE HE 20 5% 0T — & TRLE. B
F~OMYVALE %GR/g TR L, BbE
W 23, ACPC T 346, )kix A F4 =1 T 2.74,
w4y 220, 2y 202, # 5v ACPC 1.79 @
gL 5. L2 L, BE/ kTR L, Th
LiRhYy, AFA=1 1140, ACPC4.63, /')
BILE4S50, 7= 7 5=v332DlELEB.
yre L vBoRA, RLTEFEE~0EHE
o Dose 1 1.34 L &< v, MHrb02 Y
75 v ZARIERICREW = o, EE/ ks <

Presented by Medical*Online



RY b e BT 2 BRI X B EE D O T

983

Table 1 Tumor uptake of various radiolabeled amino acids in male Donryu rats, bearing hepatoma AH109A

Rat Tumor uptake

Tumor-to-organ ratio

Compounds at 20 min. i
numbers (% Dose/g) Blood Liver Brain Lung caI;/(li}ill(x)m S}{(ﬁ:(t:?é
13N-L-glutamic acid ) 1.344-0.47 4.50 0.80 5.60* 1.38*  1.24 1.23*
13N-L-alanine ?2) 1.02+0.08 2.76 0.48 3.92 0.83 0.82 —
11C-L-methionine (5) 2.7440.36 11.40 0.60 6.33* 1.93* 4,70 5.38
11C-D.L-leucine (5) 2.20+0.21 2.85 0.89 4.00 1.94 2.39 —
11C-D.L-valine (5) 2.0240.18 1.15 0.70 2.50 — 1.43 —
11C-D.L-phenylalanine ©) 1.42+0.25 3.32 0.77 4.43 2.03 2.67 —
11C-D.L-phenylglycine (5) 1.40+0.31 2.08 1.82 5.28 1.92 2.36 —_
11C-D.L-norleucine ) 1.564-0.13 2.01 1.55 3.72 1.63 1.88 —
11C-D.L-cyclohexylglycine ) 1.244-0.09 1.77 1.61 2.55 1.63 1.70 1.71
11C-ACPC @) 3.46+0.16 4.63 2.29 4.02¢*  3.20 343 3.92
11C-methyl ACPC 3) 1.79+0.12 2.67 2.52 3.52 2.58 2:22 2.02
11C-ACHC (6) 1.32+0.11 1.21 1.06 3.37 1.43 1.78 2.40
11C-methyl ACHC 5) 1.02+0.13 1.14 1.42 3.45 1.52 1.68 1.89
* Data from separate experiment.
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Fig. 1 Time activity curves of 11C-methionine in Donryu rats with AH109A tumor.
Although tumor activity was lower than those of the liver and pancreas, the
tumor was clearly distinguished from the other tissues. Mean of 5 animals.
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Fig. 2
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Time activity curves of 11C-ACPC. ACPC was shown to accumulate in the
tumor and pancreas. Liver characteristically showed low activity. Aseptic inflam-
mation induced by 0.1 m/ S.C. injection of croton oil showed low activity also.

Mean of 5-7 animals.
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Fig. 3a Positron emission tomography (PET) image of
the VX3 tumor in the rabbit thigh, 40 min
after injection of 11C-methionine.

3b Illustration of PET image.
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Fig. 4a PET image of the VX2 tumor in the rabbit
thigh, 45 min after injection of 11C-ACPC.
4b Illustration of PET image.
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Summary

Comparative Study of Tumor Diagnosis Using
1C- and 13N-labeled Amino Acids

Kazuo KuBoTA*, Taiju MATSUZAWA*, Takehiko FusiwarA*, Kengo ITo*,
Yoshinao ABE*, Jun HATAZAWA¥*, Seiro YOSHIOKA*, Hiroshi FUKUDA¥,
Masatoshi ITo*, Tachio SATO*, Motohiro Kiyosawa**, Tatsuo IDo***,

Ren IwaTA*** Kiichi ISHIWATA*** and Shyouichi WATANUKI***

* Department of Nuclear Medicine and Radiology, the Research Institute for Tuberculosis and Cancer,
** Department of Opthalomology, School of Medicine,
***The Cyclotron and Radioisotope Center, Tohoku University

In order to find the most valuable 11C- or 13N-
amino acid for the diagnosis of cancer using posi-
tron emission tomography, comparative studies
were carried out with eleven 11C-labeled and two
13N-labeled amino acids including toth essential
and synthetic unphysiological amino acids. 11C-
aminocyclopentanecarboxylic acid (ACPC) showed
the highest uptake in the rat hepatoma AH109A
(3.469; dose/g) and the second was 11C-meth-
ionire (2.74 % dose/g). 11C-ACPC characteristical-
ly showed low accumulation in liver, resulting in
the high tumor/liver ratio of 2.29. 11C-methionine
showed the fastest blood clearance resulting in the

highest tumor/blood ratio of 11.40, although that
of 11C-ACPC was 4.63. Positron emission tomo-
graphy of rabbit bearing VX2 tumor showed clear
tumor images by using both !C-methionine and
11C-ACPC. 11C-methionine seemed to be incor-
porated into the protein metabolism of the tumor
as a essential amino acid. These data suggested
that 11C-methionine was one of the most useful
tracer of amino acid for the diagnosis of cancer.

Key words: Tumor diagnosis, 11C- and 13N-
Amino acids, Positron emission tomography, Rat
AHI109A tumor, Rabbit VX2 tumor.
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