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Table 1 Reaction mixture for measurement of hexo-
kinase activity

18F-FDG injectable 250 ul
Hexokinase 14U

40 mmol/l ATP* 1200 ul
170 mmol/l MgCl» 1100 ul
50 mmol// Tris HCI (pH 8.0) : 100 w!
PBS: Dulbecco’s formula : Adequate

Total volume :1ml

Hexokinase (Boehringer Mannheim GmbH, Germany)
*ATP: Adenosine 5’'-triphosphate (Boehringer Mann-
heim GmbH, Germany)

Table 2 Reaction mixture for measurement of PGI*

Table 4 Rf value of metabolites

Rf value
Metabolites Before AP* After AP*
treatment treatment
BE_FDG 0.52 0.52
8F-FDM 0.44 0.44
8F-FDG-6-phosphate 0.00 0.52
13R_FDM-6-phosphate 0.00 0.44

activity
Reaction mixture of Table 1 1 100 w!
PGI :14Uo0r70U
50 mmol/! Tris HCI (pH 8.0) 150 w
PBS: Dulbecco’s formula : Adequate
Total volume :1ml/

* PGI: Phosphoglucose isomerase (Boehringer Mann-
heim GmbH, Germany)

Table 3 Reaction mixture for dephosphorylation

Reaction mixture of Table 2 1100 w!
Alkaline phosphatase :20U0

50 mmol// Tris HCI (pH 8.0) 250 wl
PBS: Dulbecco’s formula : Adequate
Total volume :1ml/

Alkaline phosphatase (Boehringer Mannheim GmbH,
Germany)
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*AP: Alkaline phosphatase
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Fig. 1 Uptake of '*C-glucose (e ) or '*C-FDG (o ) into
erythrocytes. The plots are shown as percent of

radioactivity in erythrocytes to untreated with
glucose. (mean, nJ 4)
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Fig. 2 Uptake of “C-glucose (e ) or *C-FDG (o ) into
erythrocytes. The plots are shown as percent of
radioactivity in erythrocytes to untreated with
cytochalasin B. (mean, n[] 4)
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Fig. 3 Thin-layer chromatogram of reaction mixture
(Table 1) after phosphorylation.
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Fig. 4 Thin-layer chromatogram of reaction mixture
(Table 3) after dephosphorylation with alkaline
phosphatase. Isomerization was reacted with 70 U
PGI* for 90 min.

*PGI: Phosphoglucose isomerase
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Table 5 Isomerization of '8F-FDG-6-phosphate to '®F-FDM-6-phosphate by PGI*

Amount of PGI Reaction times 18F-FDG-6-phosphate 18F_-FDM-6-phosphate
14U 30 min 96.3% 3.7%
14U 90 min 92.2% 7.9%
70U 30 min 85.1% 14.9%
70U 90 min 73.2% 26.8%

Note: The amount of '8F-FDG-6-phosphate and '8F-FDM-6-phosphate were estimated after
dephosphorylation with alkaline phosphatase by Thin-layer chromatography.

*PGI: Phosphoglucose isomerase
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Fig. 5 Scheme for the accumulation of FDG in the tumor cells.
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Summary

Uptake of FDG (2-fluoro-2-deoxy-p-glucose) as a Tumor Imaging Agent
into Erythrocytes and Accumulation of FDG in Tumor Cells

Yoshihito MiNosako*, Masahiro NEMoTo**, Sento INO*,
Yoshifumi SHIRAKAMI* and Miki Kuramr*

*Research Centre, Research & Development Division, Nihon Medi-physics Co., Ltd.
**Department of Basic Sciences, Japanese Red Cross Hokkaido College of Nursing

Fluorine-18-2-fluoro-2-deoxy-p-glucose ('3F-FDG)
injectable was developed as a tumor imaging agent
reflecting glucose metabolism. In membrane trans-
portation studies, the uptake of *C-FDG into eryth-
rocytes decreased with an increase in glucose con-
centration, and Cytochalasin B, inhibitor of glucose
transporter (GLUT), blocked the uptake about 75%.
The results means FDG is transported into tumor
cells mainly by GLUT as glucose analogues. '8F-
FDG is recognized to be phosphorylated to '®F-FDG-
6-phosphate with hexokinase. We found that FDG-

6-phosphate was further isomerized to '3F-FDM-6-
phosphate by phosphoglucose isomerase (PGI) in
vitro. About 27% '®F-FDM-6-phosphate was gener-
ated at the reaction with 70 U PGI for 90 min. These
results show that the '®F-FDG injectable manufac-
tured by the commercial supply system has equivalent
properties; membrane transportation characteristic
and enzyme affinity, to FDG synthesized at each PET
institution.

Key words: '®F-FDG, PET, GLUT, Hexokinase,
Metabolism.



