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2-Amino-2-methyl-butanoic acid (2-AMB)
— MG ETENE B L OMENZEE ) b H R ZHIIE L L ToRfEM—

% fngh* £

JE3C

AH - fR—**

EE o-Aminoisobutyric acid (a-AIB) O¥{Ll{A T % 2-Amino-2-methyl-butanoic acid (2-AMB) D JiE
EHE L LCOREEM 2R3 L7z, 22AMB & «-AIB # Bicherer Z#Eic & v C-14 E#HARL, =—
Vv eERATY ZE AT B ENS T, 2 <7 vt — 7Y% 7774 BEUORBERETY,
2-AMB & @ a-AIB 8 L7, ZOFEE, 2-AMB i3, «-AlB i W ~NEBERRIELRLENL 0D, +4

BB T 2R ROBAMEZ L TR Y, &bl

a-AlIB CIEME % =~ iEE - T, B, BitkEs

N, 12 LAY OIS (B, BEEZER ) R SEE - AR AREE R L. mEORFEHELTAHS
L, 2-AMB, a-AIB L i3 L A KR SR O £ Pt S h, H#5% 24 HT, 2-AMB i, 92.3%,
a-AlB it 48.6% L 2-AMB D553 2 {13 E# < FA~PEit s e, ko &b, 2-AMB i3, JRk

BAHOEHEORFCENIEFIBR L EX Shi.

L FC®»IC

1C-a-Aminoisobutyric acid (11C-a-AlIB) 3,
Schmall & Bigler!:® (X TR S, MEEE
M ICER TV 5 Z L h b EEZED a5
BY 0fEn E~OFF, £BMVRAEhED
K#tx 5Tz &h 67 I BREREY ORIE
nECFHTESD b TW5.,

fEE2HT~ o FIRICEL T, fho —ikiss
(FFI, B, B, ) ~OHERLE W09,
MEERHBICIEETH 52, MoOMIBIERICIX
EHERECTH Y, EEIHIEL LTRIRAED
5.

L, Z0o{bEEELER LT, TORKFEN
MEBEMME 2 R LA 6, —iRBEE~DE YA
HBOMETFTS®ZLH9RRIERTBZLICEY, E
BEMEL LToRRMERE £ LS 5.

* ERKETAY b—THE 7 —
»* [ EEREEFH=E
Zf:634£1 4 18 H
BHmEZM 6343 H4H
BIRIEER% © £RT=EET 13-1 (8 920)
ERRKFTAY b—TREBt 7 —
% o5l

% Z ¢ a-Aminoisobutyric acid (¢-AIB) @ JF{LIE
T, a-AIB{C # F L FE % i) 7z 2-Amino-2-methyl-
butanoic acid (2-AMB) Z >\ T, MUC-Z#HA K
1TV, FOEBEBFMEEZ TS, EEDKHEL L
TORREME 2 BRET L7z,

II. # P 3

1. ERHERSH

B L Tz—Y vyeipA Y REFERL
7z. THhbt ddY = v = (i, AE 30~35g)
KEBEFIC=— ) v e AR A 2 BHEL,
8~9 HRRMHK ICHERER 1 cm OFEE & UL L 748
DA~ 2AEFER LK.

14C-2-AMB kX (8 “C-a-AIB I Biicherer 2%
BICTARR LD, ALz 1“C-2-AMB (Wi
#E 7.2 mCi/mmol), 14C-a-AIB (FeH#E 7.1 mCi/
mmol) % 1 JL¥7- v 18.5 kBq (0.5 uCi) ¥ o> EB#¥%
ARE v ESHL, ®E#&104, 305, 605, 1204
xR ZH 4T SHBIARE Y B L7 BRER L,
EES X UEREYEH L. MUREIES
CHEEZRAEL, —BRKRRFTCHRER, B8R
BESETE (Aloka ASC-113) 2 THREEL, 14CO: 24
£, TOBKNERELRIEY v FL—varh
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7 >4 (Aloka LSC-703) ic THIE L7z, 2hbHo
PIEfED &G A 100% & LA 5|
AR | g M7 b OHETER (9 dose/g) B L UE
% - REst ko 7o, i, V- BRERET
RUTz. 758, EESRERERIL, <7 20fEMIC
X HEERHET D20, vT 2R OFEHE 258
WAL LR LT,

2. &80 —-+3F5574

T v e EKRPAEBEHICBEL
ddY ZffE~ v = ic UC-HE# L& 111 kBq (3 1Ci)
REREL, %600 THHEBLFIIC TER L.
BHEESU ANVKFY AF L a— 2 THAEL
TRIA T A Z-~FH > (—70~—80°C) Tk
LRkt ey 7 2B LIz, 27544370 b—
L (LKB #:81 PMV 2258) G2 & 20 um o 3EH)
R e B, X877 (0 LICEEERIR L & LI
HaE, 4HEMBEHBEBRE L. Gohkct— b
5 Y% 7' 4%, Video Digitizer System (NEC
! TI22A—CCD # # 5, AD Z#A— FE LW
PC-9801 VM 21 £l bRy AT L) ICTY
A VLBIEE R T o U 2L, BEHERIED S5
O ARHEMAR & BURBERE («Cilg) &k,
IhE SR (nCi) THID 2 Lick v R (%
dose/g) ICE L7z, 20% W/V £ 5 F o &iEic

25 % 6 5 (1988)

HHERIE O HUCHERRILEY & B WK (—70°~
—80°C) #%, JH X 20um OYR #ERLIZLO %
BRI LRV

3. K- Hett

T— Y v b ENA ddY B~ 7 2 VCHE
#Abem %z 1LY 7= v 37 kBq (1.0 1Ci) > R#%
MRE v#&b L, REtr—YicTHE L. &E5#&
1,2,4,8 24 MoK, %, WRKEREL, K5
REDRIE & JE UIRSh ~ o PRI & kb 7. JRIC
SNWTE, @Erse~rr57 (TLO) (VY B YT
L 60Fasa TAI=r Ly — b)) # W, n-7 %
/= EEER UK (25:6:25) TRET S LIS
XY REPOFRE Z1T- 7.

III. #& 3

1. BRNERSH

T Vb EP ALY XICB T S HC2-
AMB 35 X O 14C-a-AIB DR IEHERER S X
OEIE - 3% %4 Tables 1, 2 12, ¥ 74350
PR R AR & Fig. 1 (R, EHERR
(% dose/g) IZFI L Tix, WA LIFMRRHEL & b
HINE M 2R LT Wb, L L, #4141043, 120
43 a-AlB 75 13.59+4 1.48, 19.83+2.14 (% dose/g),
2-AMB 73 11.1640.54, 14.78+0.34 (%, dose/g) &

Table 1 Tissue distribution of 14C-2-amino-2-methyl-butanoic
acid (2-AMB) in Ehrlich tumor bearing mice

(Yodose/g)
Tissue 10 min 30 min 60 min 120 min
Tumor 11.16+0.54 13.41+1.56 14.40+2.05 14.78+0.34
Tumor to tissue concentration ratio
Blood 2.740.3 4.9+0.7 7.64+0.5 13.841.6
Muscle 8.8+1.6 11.441.5 12.4+0.9 129+1.6
Liver 4.7+0.5 4.940.5 5.240.9 7.74+1.0
Kidney 0.34+0.0 0.4+0.2 0.6+0.2 1.440.4
Lung 2.240.3 3.64+0.4 5.740.4 10.0+1.4
Stomach 3.04+0.5 4.64+0.9 5.840.4 9.9+1.3
Pancreas 0.3+0.0 0.5+0.0 0.6+0.1 1.240.2
Heart 5.5+0.4 5.7+1.1 5.940.6 7.0+1.1
Brain 24.944.7 25.3+3.5 24.441.7 22.9+1.6
S. intestine 2.5+04 4.3+04 6.6+0.9 11.0+1.2

7 ".Nofﬁialized,to body werightXOf 25]g
** Values represent mean+4-S.D. (n=4)
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Table 2 Tissue distribution of 4C-ax-aminoisobutyric acid (z-AIB) in
Ehrlich tumor bearing mice

(%dose/g)
Tissue 10 min 30 min 60 min 120 min
Tumor 13.594-1.48 13.25+2.69 19.98+2.36 19.83+42.14
Tumor to tissue concentration ratio
Blood S.0+1.2 8.24+1.6 15.44+1.8 20.4+2.1
Muscle 12.2+1.4 16.44+1.9 16.5+2.4 13.244.0
Liver 3.140.2 1.940.7 2.6+0.5 2.3+40.3
Kidney 0.34+0.0 0.340.1 0.740.1 0.84-0.1
Lung 2.940.4 4.240.8 7.6+1.7 8.61+0.8
Stomach 2.04+0.2 2.340.7 3.3+0.5 4.6+0.7
Pancreas 0.340.1 0.440.1 0.840.1 1.1+0.2
Heart 6.1+2.4 4.041.0 4.7+1.6 3.1+0.9
Brain 18.2+1.9 18.4+3.3 20.9+2.8 16.5+1.6
S. intestine 1.840.3 1.940.2 3.9+40.3 4.14+0.8
* Normalized to body weight of 25 g
** Values represent mean+S.D. (n=4)
20] 20 e—eoTumor
J ] CH
] ] 3\ Ycoon
15 ®—e Tumor 151 ><
o i ] CH 4 NH,
z 3 ”COOH 1 ol-AIB
w10 CH, NH, 10,
2-AMB \CH a4 &=dliver
| 3 ] D}(A/
1 0—0
5 .\ a—alijver 5: \n o—0oStomach
9\5 n-—nftomach ] \\N_. s—slung
1a— %SA c-)_:)ﬂlllggd 1N A—aMuscle
At =¥ A —a Muscle — O =0OBlood
10 30 60 120 10 30 60 120
Time (min.) Time (min.)
Fig. 1 Time-activity curves of 14C-2-AMB and 1!4C-a-AIB in Ehrlich tumor bearing
mice.
a-AlB O ni EHEBENEE A R L. —7, MK # & O HIE 54 1043706 120 43 & C

flulgas ~ OHL D AHICE L T, a-AIB i, ATFHE, a-AIB 0B @i %E "T boo, 2-AMB L # 5.
B, B, B, R L OB S~ o HE R #304%, 604y, 120437, JEIE - MEH »° 4.9+

WA E, BBICEsENARETVOIIRL, 2- 0.7, 7.6+0.5, 13.841.6, B - #5 P H 25 11.4+

AMB i, flE, L BR < —RRIRER ~ o LR 1.5, 12,4409, 12.941.6 L +HEWETH - 72.

D—RIEL, BERIC X BEN D, 12, Z oo lgds OREE - s, BE - AR B,
T OFER, MEE - B e et 5 &, - N, DB X OHEIC s VT 2-AMB 2%, B S
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2-AMB

(-AIB

25 & 6 5 (1988)

Brain Muscle Tumor Kidney

Pancreas

Stomach
Liver

Brain Muscle Tumor Kidney
Pancreas

Stomach

Liver

Fig. 2 Autoradiograms of Ehrlich tumor bearing mice at 60 min after being injected

with 14C-2-AMB and 4C-a-AlIB.

Table 3 Tumor uptakes and tumor to tissue ratios
J obtained from quantitative autoradiograms
30T o
o (7 dose/g)
o - Tumor to Tissue ratio
o . - Tumor uptake
: 20 1 / B Muscle Liver
0 /' 2-AMB 18.9 26.6 10.4
¥, ° a-AlIB 24.5 36.3 4.3
i —————— ~ — —
20 /
N ® Table 4 Total excretion of 4C-2-AMB and '4C-a-
/ AIB in Ehrlich tumor bearing mice
. + " N (% of dose)
0.1 0.2 0.3 0.4 Total excretion ~ Urine Feces CO2
Specific activity (uCi/g) 2-AMB 92.3% 92.0% 0.3% —
Fig. 3 Correlation between specific activity and digi- a,-AIB 48'6/", fiiake . -

tized number.

NICENRTB Y EELZR L.

2. @HRIIOA—bITATTT4
14C-2-AMB }» Y4C-a-AlIB # # L Fh#th. L7z
T V) b HBRATTIRDA - NFTF T T A
% Fig. 2 1255+, 2-AMB (i, S, B
MWNETEAZ BN D. £ OO IIARNIE
B L AR IC— R ICIRVWERE T 5 2 L A HERIC
MR Tx 5, «-AIB i, B, B R

24 hour afteriinjectioir{of 37 kBq (i /lCi) per mouse
**Mean of four animals

RN A OB E 0, FTIR, BEE /NEEE, DI
L VEFRR SIS, Fig. 3 ¥ 7 F VA
TR L 7 BRI X D 5 Db e 7 4 v W BAREE
DF 4 VENMEE 18 %72 Y ORSREBREE («Ci/g)
o FH B AR & R 3. AE Bl AR kAR 1y=
0.019+46.442x 103 1/x T3EPL © = HHEEEK
r=0.99 ¢ -7z.

Table3 [cA— +F VA7 T L bR 1 EHE
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SEREER (7 dose/g) LJEME - IR 2 7R 2%, BB
wEMEOfE (Tables 1, 2) & Rk HMERL
z. L»l, EHEERRIBSEREEOFS, K
30% EEIRIETH o7z, Zhix, ik i
BRHEO R, WERBHCERE A LY £LH
FhTnwahkwltELZOND, —F, £—+5
* 7T A CRACE DRI, FEEEAME <
557, TEE - e G ICERR OB S
BA— I VF T T 7 4 X VBB HIHEO
HEXBWEEZLRD,

3. (KH - Bl

¥ 5.1%24m5H & TO Bk & Table 4 (7R,
2-AMB D3RI 5514 2485 © 92390 L &b
DRI B E R zD izt L, a-AIB OHA
48.6% LIANIZETE 50% L BFELTHY, W
{EEHOPEMRIT R I - I fEE R L.

L L, W{LEW L b RPICHEIBETRED I8 %4
UbpliEh, EaBEEIIR & #E 2 b h
7. BBECTHMEOKERE LR S L FITR
H (MCO2) itk B SN s - 2. R %
FARDB I, <0 R22BEERY VY H F LG 2
mnvh7 774 (TLC)CRBALI L Z 5, 2-
AMB, a-AIB & L HEHEEE =7 X 1 S L§w 6
N otc, REELEDORM 7 v~ 757 4
DRER, REE LH#EE Sh, 2-AMB, «-AIB &
bRHE DT nnTEOEEPRtE L LB XS
iz,

Iv. = - 3

7 BEEMEZESEICHHALLY Lo RA
X, L/ AFA =80 LK, KNG 3
X ONEH W3 14710 0 538 T KL IR & h
TWa. 73/ BOBEFEZE~OERIE, O
BT RICIEFHB LY 7 3 RS, #v
SNIREBRITHEL TS, QEFOMMKOZE
X D7 I BOBRBEEPELLLTWERED
JE3H & IEH AR & 0 EFY - A{LFRREICE S
W T B O 205 75 & ONCTRIZEHE o S IR L
9L nHbLDTHS.

LA L, BEETIRWAWAIEBAT I /R

BLOIERT I /BIHOVWTRFISATWHWS D
DD, WTFNbEAKEAR O, Thabb
MEE, BRESCRLA TS, EH S IXLA]
CIEAHERT I VB THIERAT I /BB AT
IVFe s & O HERRY N S WIS 2 R E o GBI B A
Tarz ik, FEXT I/ BOKENLEE
~OWYIAB T D £V ELET, EFHER~DOR
VIARDOHZBET+5 2 & 2@E L7, 2-AMB
(2-methylbutanoic acid) %, «-AIB [ * FL %
BALLLOTHY, a-AlB OfFn - EEERME
PREEL, X5IC a-AIB 0 KET b -k ERE
&= (g, B, B%) ~omvwEsEST5Z
LRI S e, 22 Thhbhu, T, M
5 R BT RE L EE SRR OBRRE L 0 &
LT, 4 2-AMB coW TR L, «-AIB LH
BE T, RS br kg PET) ~OHEE
2 BE, BEXERERYEETH S 11C (Tye:
20.38 min) #{# 5 7= @ REMIAHIKIZ 20, RI#
4105 & 5 3304 TOESERR, B - R
B T 5 LENRD S, 2-AMB (3# 54 30
23T O EBAEERA 13.4141.56% dose/g & a-
AIB @ 13.254+2.69% dose/g LRI L K HWEWE
BERLTEY, FEE - BaRk L E%305
<, 2-AMB pES - A, O, T, 8, N
BIXOME R 2hFh 3.6404, 57+1.1, 49+
0.5, 461409, 43404 B LV 253435 TH Y
a-AIB I Chli A 1BIE R UIET » % L4,
2-AMB RH LB T W 5, B - ik, &
A, «-AIB OB BEMHEERTH, KV bnv
Wrfg (PET) TG T 2 HA 101, ZRIGA A —
DLRT ST, BHAEB I CREANOMIEDFET
HhnkEZONS. FHE, PET LFEKRD A 2 —
CrEILNLILY <t — TV E T T A
(Fig. 2 35 6055 Th 525, 30METHIE
FRILA A=) EBWT, 2-AMB O 2 EE
LIBERDO a2 IR PBRRVWORREMIC I H
#qahs.

—%, 131 o X 9 s B—¥F (single photon) ¥%
ECEB LI BE 2 EEL, BE% 2R Tl
+5 &, 2-AMB OEFEMEE, «-AlB LH D
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EnAs, ZhTh 14.78+0.34 (% dose/g) & +4y
BiEZR L. £m{tAL bic, BEERHIIC
HELETFTH IEE - BRI ARHRR L & b
CHINER &R 238, 2-AMB D523 % 0 fFH[a s
EHTHY, ®E%2HRMCESE - K, HA,
i, B, /BB LR S KII0RELL L &
BEERL, ElThlAoEE - BER b EiE
oRtio, HSMIiCa-AIB XY EhTnb,
(R ICEHEh TWw5 “Ga-citrate (3¢ 5-1%24
e CREEEEGE 2.614+0.10 (% dose/g), JEE -
mi&, WA, AR, A, B, DR zhTh
1.86+0.13, 4.294-0.39, 0.58-+0.03, 1.67+0.13,
1.004:0.12, 3.144-0.04) & He#e LT HH & 2 ICf
nTWa. 2-AMB %, KK, BBEZRWI—K
TRERDEFENR DN, & ITHEBEBARHO S
BORBICENIEEDHELEL OIS,
2-AMB (%, a-AIB k[RIERICIE & A ¥ RELEK
DEERPOPME N B A, BEH 24T a-
AIB H# 580 48.6% L sk ~HEift & h 7z
DITHEL, 2-AMB 1k 92.39; L Kisraiskit s h
fz. THbb 2-AMB 04, a-AlIB & B ICHEE
D7 27 BRETTHE IS ER ICERICHR YA &
N5H5, HBEOELE Sk ) BEsEES L
B, BRI L &b ISR 2R Okt
L, —MIEBOREICIIRRT I /8L OMED
BEEDEIC X 5T, 2-AMB © 5 a-AIB X bt
HICHEE S h 5, ZORER 2-AMB O 523 @R -
RBLELERCHELTRTLEEXDNRS. SHIC,
e ALT R/ BE A UREETEMEAERE & B
+THZLicky, XYEREEREYEOR
Er#ifFSh 5.
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Summary

2-Amino-2-Methyl-Butanoic Acid (2-AMB)
—A Potential Tumor-Seeking Agent—

Kazuhiro SHiBA*, Hirofumi Mor1* and Kinichi HisapA**

* Radioisotope Center, ** Department of Nuclear Medicine,
School of Medicine, Kanazawa University, Kanazawa, Japan

a-aminoisobutyric acid (¢-AIB) has been shown
to be potentially useful as a tumor-seeking agent.
However, tumor imaging with «-AIB is limited by
its low tumor to tissue ratios. We synthesized C-
14-labeled 2-amino-2-methyl-butanoic acid (2-
AMB), analog of «-AIB with 2-methyl group using
modified Biicherer method in order to seek better
tumor-seeking agent than «-AIB. Comparative
tissue distribution, whole-body autoradiographic
and metabolic studies of these two agents in Ehrlich
tumor bearing mice were carried out.

2-AMB was found to have significantly higher
tumor to tissue ratios, especially in liver, lung,
stomach, heart and small intestine than «-AlB,

although 2-AMB had slightly less tumor uptake
than «-AIB. Autoradiograms showed that 2-AMB
has better tumor localization than a-AIB. 24 hours
after injection, the rate of excretion of 2-AMB was
92.39% and 2-AMB was excreted twice as fast as
a-AIB. Most of these two agents was excreted with
urine, and thin-layer chromatograms showed that
these two agents are not metabolized in tissues.

These results suggest that 2-AMB may be prom-
ising as a suitable tumor-seeking agent.

Key words: 2-amino-2-methyl-butanoic acid,
a-aminoisobutyric acid, Tumor-seeking agent,
Tissue distribution, Whole-body autoradiogram.
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