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A Novel In Vitro Method for the Metabolism Studies of Radiotracers Using Mouse

Fun Kyoung Ryu, MS,, Yearn Seong Choe, Ph.D,, Dong Hyun Kim, BS., Sang-Yoon Lee, Ph.D,, Yong Choi, Ph.D,
Kyung-Han Lee, MD,, Byung-Tae Kim, MD.

Department of Nuclear Medicine, Samsung Medical Center, Department of Biomedical Engineering, Sungkyunkwan
University School of Medicine, Seoul, Korea

Purpose: Usefulness of mouse liver S9 fraction was evaluated for the measurement of the metabolites in the in
vitro metabolism study of “F-labeled radiotracers. Materials and Methods: Mouse liver S9 fraction was isolated
at an early step in the course of microsome preparation. The in vitro metabolism studies were carried out by
incubating a mixture containing the radiotracer, S9 fraction and NADPH at 37 °C, and an aliquot of the mixture
was analyzed at the indicated time points by radio-TLC. Metabolic defluorination was further confirmed by the
incubation with calcium phosphate, a bone mimic. Results: The radiotracer [®F1 underwent metabolic
defluorination within 15 min, which was consistent with the results of the in vivo method and the in vitro
method using microsome. Radiotracer [*f12 was metabolized to three metabolites including 4{®Ifluorobenzoic acid
within 60 min. It is likely that the one of these metabolites at the origin of radio-TLC was identical with the one
that obtained from the in vivo and in vitro {microsome) method. Compared with the in vitro method using
microsome, the method using S9 fraction gave a similar pattern of the metabolites but with a different ratio,
which can be explained by the presence of cytosol in the S9 fraction. Conclusion: These results suggest that the
findings of the in vitro metabolism studies using S9 fraction can reflect the in vivo metabolism of novel
radiotracers in the fiver. Moreover, this method can be used as a tool to determine metabolic defluorination along
with calcium phosphate absorption method. (Korean J Nucl Med 38(4):325-329, 2004)
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orobenzyl) piperidin-4-y1]-1-(1-methyl-1H4-indol-3-y1) propan-
l-one ([¥F12)¢ 2do] Ry9 44Ye Avsie gttt
HAPIR AR ) Qo AL HFE AL Sankyo 34K Tokyo,
Japan) X 715319t

2. 8 7+ 89 #3)9 —‘?LE]

AH 739 B39 e Bl B3
aldek® AH(ICR, 54 25-30 g) =
ANZ F, FA 7He Aol 1.15% KCl 4908 R
3] A ABIG e 7F 2zl TRIS buffer (0.1 M, pH74) & ¥
7}%’4i o] W A A27, d2HdA AERH7 =2 2A

g GAEREE AREE 9000 rpmell Al 208 E
<>P°4 F52 SO B8-S AT S9 $3o) gwd o
Bradford #4174l 2Jsted ZH31900m, A0 2 o] 2
2 JEIZ(-60 C)oll BAsITh

oH
3y

oL wE
ro 4o R oo o Ay

EPAL-

326

3. AL dAER A

49 [UF]1 == [®F12 (07-1.0 MBg) & Aldgel 93
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phosphate) S EFE ZAIAHA FE]dte Z7te] WalsS 574
St Azl 275500 ILE BT vartex 2 2 & F T
23 v o g YR &Y Zhzte] urse 248t

my

31}

1. WA FA A §A5} S9 B89 #a
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Fig. 1. Structures of (*F)1 and ("*F)2 are shown.
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Fig. 2 Radio-thin layer chromatograms of the incubation mixture
of ( 1 with S9 fraction and NADPH af 1, 5, 15, 30 and 60 min
are shown. The Rr of (°F)1 was 061 and that of (*F)F was 0 using
a 141001 mixfure of CH.Cl-CHs:OH-NH/OH as the developing
solvents.
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Fig. 3. Radio-thin layer chromatograms of the incubation mixture
of ("*F)2 with $9 fraction and NADPH at 1, 30 and 60 min are
shown. The Ry of [‘BF]Z was 0.73 and those of the metabolites were
0. 0.28 and 0.52 using a 10:1:0.01 mixture of CHyCl-CHOH-NH,OH
as the developing solvents.
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Fig. 4. Proposed main routes of the metabolism of (°F)1 and (°F)2 are described.
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