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IRLT &7, ZORmIX T 18FDGal DRI EE © 72 ¥ iz, FDGal oFf: (LDso) 3 X UF 18FDGal
2 X B HIRBBOFMEIT o7z, ICR = RBLUOFYY 295 v bz FDGal ## L 72 B @ LDso i
800 mg/kg AL TH o7c. %7- MIRD Fiz £S5V THE L HRHEITT, Bt BodLTEhtTh
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% 3-2-[BF] 7% u-D-# 5 7 k — 2 % 2-DGal
LEERBORBBETHC NSy F&hbz L
Bbhok®, BmERICEY, BFDGal 3 FHHET
A REF RO 7 D F AR Y b v VEERERIT
BT ELATRENED.
AT, BFDGal OFEKIGH # Bt 5 7c
WiZ, 7y hOERSHEROT —FicESNT
MIRD i & ) R REOHEER T o/, 2~
w Z, v h#FWT FDGal n&d:E# (LDso)
OFHEEFT - 7.
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BFDGal 0&RIZZAL D FEY itk o7, &
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999, 7~12 mCi/mg T - 7.

(2) HWERREOITE

BFDGal ic X 2 BB EZFM3T 27D
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Table 1 Tissue distribution of ®8FDGal in rats expressed as 9, dose/g®

Organ 1 min 10 min 30 min 60 min 120 min 360 min
Blood 1.03 (0.16) 0.51 (0.01) 0.23 (0.02) 0.20 (0.01) 0.20 (0.03) 0.20 (0.03)
Heart NE 0.50 (0.03) 0.34 (0.04) 0.37 (0.04) 0.54 (0.05) 1.31 (0.43)
Lung NE 0.48 (0.01) 0.34 (0.03) 0.37 (0.04) 0.25 (0.02) 0.37 (0.06)
Liver 4.32 (0.53) 4.83 (0.01) 6.33 (0.75) 7.05 (0.60) 7.03 (0.47) 6.15 (0.71)
Kidney 1.76 (0.24) 2.84 (0.25) 2.64 (0.32) 2.74 (0.26) 2.43 (0.31) 1.51 (0.15)
Spleen 0.31 (0.16) 0.38 (0.02) 0.33 (0.02) 0.37 (0.03) 0.40 (0.07) 0.48 (0.08)
Brain NE 0.52 (0.05) 0.47 (0.08) 0.50 (0.05) 0.54 (0.03) 0.91 (0.22)
Small intestine 0.92 (0.17) 0.78 (0.06) 0.80 (0.11) 0.71 (0.10) 0.87 (0.11) 0.65 (0.05)
Large intestine 0.59 (0.16) 0.42 (0.03) 0.29 (0.03) 0.34 (0.07) 0.36 (0.09) NE
Stomach 0.44 (0.08) 0.40 (0.04) 0.28 (0.04) 0.29 (0.04) 0.30 (0.07) NE
Pancreas 0.42 (0.07) 0.29 (0.02) 0.20 (0.03) 0.20 (0.04) 0.22 (0.04) 0.18 (0.03)
Bone 0.48 (0.12) 0.31 (0.05) 0.20 (0.04) 0.18 (0.02) 0.20 (0.04) 0.23 (0.06)
Muscle NE 0.23 (0.03) 0.12 (0.01) 0.11 (0.02) 0.09 (0.01) 0.13 (0.01)
Adrenal 0.59 (0.15) 0.42 (0.09) 0.37 (0.08) 0.25 (0.05) 0.29 (0.09) NE
Thyroid 0.99 (0.24) 0.56 (0.11) 0.23 (0.07) 0.26 (0.11) 0.23 (0.12) NE
Testes 0.25 (0.06) 0.18 (0.01) 0.11 (0.01) 0.11 (0.02) 0.12 (0.03) NE

a: Values in parentheses represent standard deviation from 7-8 rats.
NE: not examined.

oo FADOKYY 297y b (160-180 g)
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Table 2 Tissue distribution of ¥8FDGal in rats expressed as %, dose/organ®

Organ 1 min 10 min 30 min 60 min 120 min 360 min
Blood* 10.86 (1.94) 5.37 (0.28) 2.44 (0.34) 2.16 (0.16) 2.08 (0.23) 1.99 (0.24)
Heart NE 0.33 (0.04) 0.23 (0.04) 0.25 (0.03) 0.35 (0.04) 0.85 (0.32)
Lung NE 0.50 (0.08) 0.36 (0.06) 0.39 (0.07) 0.26 (0.04) 0.38 (0.07)
Liver 28.02 (3.71) 31.53 (1.91) 41.43 (4.65) 46.82 (3.20) 44.73 (2.47) 39.61 (4.01)
Kidney 2.61 (0.36) 4.25 (0.40) 3.98 (0.51) 4.17 (0.36) 3.55 (0.44) 2.21 (0.16)
Spleen 0.14 (0.07) 0.17 (0.03) 0.15 (0.01) 0.17 (0.01) 0.17 (0.03) 0.21 (0.03)
Brain NE 0.71 (0.11) 0.65 (0.13) 0.70 (0.10) 0.72 (0.10) 1.21 (0.25)
Small intestine 4.80 (0.90) 4.14 (0.50) 4.25 (0.59) 3.84 (0.53) 4.47 (0.60) 3.36 (0.26)
Large intestine 0.86 (0.28) 0.62 (0.04) 0.43 (0.05) 0.51 (0.11) 0.51 (0.12) NE
Stomach 0.36 (0.07) 0.33 (0.04) 0.24 (0.03) 0.24 (0.03) 0.24 (0.05) NE
Pancreas 0.22 (0.04) 0.15 (0.01) 0.11 (0.02) 0.10 (0.02) 0.11 (0.02) 0.09 (0.02)
Bone* 4.69 (1.16) 3.06 (0.59) 1.98 (0.40) 1.81 (0.27) 1.93 (0.40) 2.22 (0.31)
Muscle and

other tissue* NE 28.43 (5.47) 14.92 (3.01) 13.81 (2.06) 10.83 (2.24) 15.33 (2.14)
Adrenal 0.015 (0.004) 0.011 (0.002) 0.009 (0.002) 0.006 (0.001) 0.006 (0.003) NE
Thyroid 0.016 (0.004) 0.009 (0.002) 0.004 (0.001) 0.004 (0.001) 0.005 (0.001) NE
Testes 0.27 (0.04) 0.25 (0.01) 0.15 (0.02) 0.16 (0.02) 0.16 (0.04) NE

a: Values in parentheses represent the standard deviation from 7-8 rats.
Mean weight of the organs and tissues were measured using Donryu rats (160-180 g) or estimated by
literature (*).

Table 3 Radiation dose to the organs from 18FDGal Table 4 Toxicity of FDGal and 2-DGal
% : Radiation dose Number of animals*
Organ A(uCi. h)* (mrad/mCi) Compound Dose
S, — (mg/kg) Mice Rats
Adrenal 1.60x 1071 77
Bladder wall 2.34% 102 446 FDGal 800 16 (0) 6 (0)
Bone 5.92x 10! 32 2-DGal 6,500 9() NE
Stomach 6.96 % 100 48 1,300 16 (0) NE
Small intestine 1.04% 102 131 800 6(0) NE
Large intertine 1.61x 101 69 80 6 (0) NE
Kidney 8.93x 10t 252 1.5 7(0) NE
Liver 1.10x 103 541 * Values in parentheses represent number of dead
Lung 9.91 x 10° 44 animals.
Muscle and NE: not examined.
other tissue 3.98 x 102 39
Pancreas 2.75%x 100 85
Spleen 4.74 %100 51 (%dosz/organ) TRL7ZLDTH D, EFHOZN
Tistes . fzgx ig"l ;}1 DI, FiB X omoiEg BN, & b
Thyroi .60 10~ .
Tozyalbody 6.50 102 50 BOET0 % TEhEh#EE RO 4687,
T Valwes at 1 mGi administration.  138%,42% BX U 38% Thote. B

K310 T13% Thote. ThOLDfEEZFAVWT

L & bz R LT, 30 42fkic 6.339% dose/g MIRD Ei2 X » TRHEL 72 & B 0 e Y

Rz, 1200 % TIRIE—EBE L RO, 3605 Table 3 {Z5R L7z, FF~ OB H AT 541 mrad/

TRLPBI LTV, ek TEBEOZ WD mCi Tdh -7z, BEMEE, TR Z hick & 46

IIET, #5300 %121 2.64% dose/g B R L 7=, mrad/mCi 3 X O* 252 mrad/mCi TH -7z, %k
Table 2 1%, FBEROERLZBHRLERD LY 4 iR 50 mrad/mCi T - 7.
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Table 4 12, FEUERBROBEREL R LZLOTH
%. 800 mg/kg » FDGal 2 &5 S hz~v X,
Ty bDOBEELLDIX, —Ebv72<, 40H
BOKBEIZLEEDEZAONE L 5T, Ei,

BIEEOHEBBIC LV BICREEIR DO 577,

—7, 2-DGal ic>WTIiX K E 6.5 g/kg nixE%»
To728, BLIT—PC/Sir T LDso IZi3EL
TWZ Ehbholz.

Iv. #= =®

5 v P ORI HFERS> S, BFDGal i3 L L
THRCEMR L, 604 T46.8% Tdh -7z, 9mTc-
7 F VEEHS U LA ERFIC T B O R THAF
EMREN, ZhiE, FF77 h—2pBFELLT
B, BTHRE S h 5 SN HRE AR LB I b
BEAARCLFIAE 22D THSH. Ty ME
N FRIC S v T MIRD iz X D 3E L - 38
WBx, fFicet LT 541 mrad/mCi T 572, =D
fBix, °mTc-7 F L BIC X %fE (360 mrad/mCi)!2
CHRZEH 15 ETH D, &, BEE 25 0%k
RAREIT, FRAFEh, 252, 446, 50 mrad/mCi T
5720, ZOER 2-FF % -2-[8F] 7 v F w-D-
7' a2 — z (8FDG) iz X 3 fH 85, 440, 39 mrad/
mCil» L k5 L& B o HEERE 2 Z VR,
1BFDG D4, #E &2 5-10mCi BEL 0T
BFDGal iz X 2 BB EOFBVENEE X 5.

ThHDERNL, bhibhizYsolksE
#2mCilT &+ % 2 L & HILKFEENES
B&ItBWTHRE L. 2mCi o 18FDGal iz &
BRF, &, B, 2FOHBBREIEFAETR
1,082, 504, 892, 100 mrad G, fFix %¥mTc-7F v
B SmCiic x5 #R L REE B Bk 25
XL TiX, ¥FDG X W bWt EX 5B, 277
L, ThoDfERS y bF—ZIcESWTHEL
72b0T, BOTLLBRARD ) EEDOAMTO
F— R ESNTEERX M3 LER D 5.

EHERICEL T, +2 75 &D FDGal #4&
RTBZEREDLDTHETH -2 2 iz, 800
mgkg LD RBEZ 175 Z N TEY, LDso i
sk bhizh o7z, FDGal o &g I ST

24 %2 7 (1987)

O@|ET LV, ZhlfEo X {fz 2-DGal
IZoWTix, 540 mg/kg @ 2-DGal # 5 v ~iz—
A-E#EARE L%, B, BREE S >bh
L OH|EIRB S, LrL, FRX T, B
Elz oW TIE < 7 X2 6,500 mg/kg # WV TH
723 LDso iZ3E L 725> » 7=. FDGal & 2-DGal ©
RERERZ->TWBZ L, 7y FLEWI—KIC
EERRNZ L2 ELE, BRIV,
2-F4 ¥ v-2-7F w-D-7 )2 — o LDso 2%
600 mg/kg!® Dzt L T, 2-74F -D-7 =
— 2 ® LDso 1%, 2,500 mg/kg!® TH) 45 DS
ERbB T LENMLEA TV B, {Ric, 2-DGal &
FDGal @ LDso iZ 5fEn U6 ERH 2L 1L TH,
FDGal @ LDso 13 1.3g/kg L E LW 5 Z kiciz
5.

¥ 51 B » 18FDGal o Heffuagid 3-10 mCi/mg
THHNL, IRz 1mg 2 60kg ® AiciEE LT
%, 0.016 mg/kgAETH 5. ZDEIX, 800 mg/
kg izt LT, 5.0x 104 {20 E2RE 1 H D LiT
BYVEREE +HEEXLNRD.
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Summary

2-Deoxy-2-(18F)Fluoro-D-Galactose: A New Tracer for the Evaluation of Liver
Function by PET

I. Evaluation of Toxicity and Radiation Dose —

Hiroshi Fukupa*.** Keiichiro YAMAGUCHI**, Taiju MATSUZAWA*.**,
Yoshinao ABE**, Kenji YAMADA**, Seiro YOSHIOKA**, Tachio SATO**,
Masao TADA*** Yuko OGATA**** Toshihiro TAKAHASHI* and Tatsuo IDO*

*The Cyclotron and Radioisotope Center, Tohoku University
** Department of Radiology and Nuclear Medicine, *** Department of Pharmacology,
The Research Institute for Tuberculosis and Center, Tohoku University
****Sendai Kosei Hospital, Sendai

We have developed a positron-labeled galac-
tose analog, 2-deoxy-2-[!8F]fluoro-D-galactose
(18FDGal), and showed its potential for the evalua-
tion of galactose metabolism in the liver by PET
in animal studies. In this paper, we described about
toxicity of FDGal and radiation dose to the organs
from 18FDGal. LDso of FDGal to ICR mice and
rats were more than 800 mz/kg and radiation doses

from 18FDGal calculated using MIRD schema
were 541, 446, 252 and 50 mrad/mCi, respectively,
to the liver, bladder wall, kidney and total body.
These were permissible values for clinical use of
I8FDGal.

Key words: !8F-deoxyfluoro-galactose, Liver,
PET, Radiation dose, LDso.
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