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In this study, we investigated the gastrointestinal (GI) behavior of PET probes derived
from drugs and its analog with the different physicochemical properties. The GI behavior
of our original PET probes, [''C]dehydropravastatin, an organic anion PET probe, and
[1'C]metformin, an organic cation PET probe, were compared by the PET image analysis.
In addition, PET image analysis was performed using ["®F]deoxyfluoropoly
(ethyleneglycol)s ([™F]FPEG), as a non—absorbable marker to elaborate on more detail
of the GI physiology, such as a segmental transition of the administered water and fluid
volume and distribution in the intestine. The rate constant of the intestinal transition
of radioactivity in each intestinal segment was calculated by the kinetic model analysis,
which revealed that PET analysis allows to determine the GI transit from the same
individuals and that it is applicable to determine the site specific intestinal absorption.
In conclusion, we demonstrated the high potency of PET imaging technique to elucidate
the distribution of orally administered solution in the GI tract in experimental animal
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( 1) Coronal maximum—intensity—
projection PET images of abdominal region
serially obtained after oral
administration of [!!C]dehydropravastatin
or [Clmetformin to rats.
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(E 2) The pharmacokinetic model for
analyzing the GI transit and the
intestinal absorption after oral
administration of [®F]FPEG rats.

X, is the fraction of the radioactivity
administered in the segment i; k., ; is the
first-order elimination rate constant in
the segment i; k;, ; is the first-order rate
constant of the intestinal transit in the
segment i; k,; 1is the first-order
absorption rate constant in the segment i.
Since the radioactivity was not observed
in the region from the distal jejunum to
the ileum during the PET scan, the
elimination rate constant of the ileum
(ke ;1) and the rate constant of the
intestinal transit into the colon (k;, )
was not determined on this study.

(@) (b)

(B 3) Time-radioactivity curves in each
GI segment after oral administration of
[**F1FPEG to rats.



The segmental GI transit—absorption
model was investigated and figures
describe observed data and their fitting
curves of three individual rats (a, b, and
c) after oral administration of [F]FPEG.
Symbols were ascribed as: the stomach ([1),
the duodenum (M), the jejunum (O), and
the ileum (@). Calculated time courses of
the percent of dosed total radioactivity
in each GI segment are expressed by solid
lines.

5. ERFEERCE
(BFgEfFE . WFFE o3 K OB TR 12
=)

CMERERm L) (BF O )

(FEREE) G

E R HTHE A, AL ZE T BRI RE.,
BIER ., Rk, MRhrESE, fomEEsSL, A H
. OmbRIKE, HEAE, BARERE, R
JEE BE A, MR, EIAASE  PET &
FAW T2 BRI M~ — 1 — R 0 & 5-% D1k
ENEENOMNT/ BARKAIFESE 27 F£2,
MR EESEY, 2012455 A 24-26 H

6. HFIERHRAK

(1) Wrgefks

EE B2 (TAKASHIMA TADAYUKI)
MNTATBOE NBYLSAE e « 0 77 e —7
RIS HBFZET — & - BFZER
9835 80469907




