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2. Exercise induced changes in whole-body energy
metabolism evaluated by positron emission tomog-
raphy and 3F-fluorodeoxyglucose (FDG-PET)

Mehedi M.*, Itoh M.*, Fujimoto T.**, Yamaguchi
K.*, Miyake M.*, Watanuki S.*, Chida Y.*, Saginoya
T.*, Tashiro M.***_ Sabina K.* and Santos T.R.*%#%%*
(*Division of Nuclear Medicine, Cyclotron and Ra-
dioisotope Center, **Medicine and Science in Sports
and Exercise, ***Department of Pharmacology,
School of Medicine, ****Department of Informatics
on Pathophysiology, Graduate School of Information

Sciences, Tohoku University)

Purpose: '8F-FDG and 3D PET was applied to delineate

exercise induced glucose metabolism in skeletal muscles

and visceral organs applying semiquantitative and quanti-
tative methods. Subjects & Mthods: In study-I, 10 healthy
males as controls (n = 7) and exercise groups (n = 3) at
various workloads of 40% and 70% VOazmax, were studied
applying FDG and 3D PET. ROIs were drawn on lower-
limb skeletal muscle and viscera (e.g., liver, heart, brain
etc.). Semiquantitative analytical method (SUR) was
applied to evaluate organ glucose metabolism. In study-II,
8 healthy male subjects as resting controls (n = 4) and exer-
cise group (n = 4), were studied by using identical study
criteria as study-I using '*F-FDG and 3D PET. In the quan-
titative analytical method, 3 compartment model method
(Phelps et al.) was applied to evaluate rMRGlc changes of
lowerlimb muscles and visceral organs (e.g., liver, heart,
brain etc.). Results: In study-I, semiquantitative analysis
(SUR) demonstrated that glucose uptake was increased (p
< 0.05) in the lowerlimb skeletal muscles at moderate exer-
cise intensity, and decreased (p < 0.05) in the abdominal
organ (e.g. liver), brain (p < 0.05) and myocardium (NS) at
mild and/or moderate exercise intensity. In study-II, quan-
titative analysis revealed that rMRGlIc was increased (p <
0.05) in the lower limb skeletal muscles, and decreased in
the abdominal organ (e.g. liver) (NS) and brain (NS) at
mild and/or moderate exercise loads. The tendency of
glucose uptake was almost identical between SUR and
rMRGIc except in the skeletal muscles of upperlimb and
myocardium. Discussion & Conclusion: The results of
present investigations suggested that glucose uptake was
increased in the lower-limb skeletal muscles, and de-
creased in the visceral organs. This recruitment of energy
resources is reasonable for maximizing working capacity
of muscles. The variations in FDG quantification methods
were found almost identical. FDG-3D PET is a unique
noninvasive tool to assess energy control of energy pro-
duction and use in the whole body.

Keywords: FDG-3D PET, Ergometer bicycling, Glu-
cose metabolism, Semiquantitative analysis (SUR), Quan-
titative analysis (rMRGIc).
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