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Development of PET probes for imaging of redox status in the brain
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The purpose of this study was to investigate the feasibility of imaging brain
redox status using a 11C-labeled dihydroquinoline derivative ([11C]DHQl) for positron emission
tomography. The lipophilic [11C]DHQ1 was rapidly oxidized to its hydrophilic form in mouse brain
homogenate. The redox modulators diphenyleneiodonium and apocynin significantly decreased the oxidation
velocity of [11C]DHQ1, and apocynin caused concentration-dependent inhibition of the oxidation velocity.
Furthermore, [11C]DHQ1 diffused into the brain after administration and underwent oxidation into the
hydrophilic metabolite, which then slowly decreased. By contrast, apocynin treatment caused a rapid
decrease of radioactivity in the brain and inhibited the in vivo oxidation of [11C]DHQl to the
hydrophilic metabolite. Thus, [11C]DHQl is a potential tracer for imaging of redox status in the brain.

PET



(PET)
PET
@
O —=, O
O ¢ : O O
- —
o: [HCIDHQL ( )
®: [MCIQ1 ( )
PET
( )
)

PET

1-[c]

-1,4- -3-
([*'C]PHQL)

(["c1e1)

[“C]DHQL

o

N

|
UCH; 1 CH;

[11CIDHQ1

PET

@
[C]DHQL
UCH, I
3- -1-[4c]

(["C1Q1Y)
(NADPH)

(€) [“C]DHQ1

[C]DHQL

(OPD)

* [“CIDHQ1
[*C]DHQL
[llC]Q1+

HPLC
PET

[C]DHQL
[“C]DHQL

€Y)

[C]DHQL

[C]DHQL 1.6% 3.7%

96 120
GBg/p mol

@
[“C]DHOL

[C]DHQL

360
45

PET



[“C]DHQL

[llC]Q1+
[*'C]DHQ1

0 1
0 4 8
(

3 [*1CIDHOQL
®) 1CIDHQL
DPI

[*C]DHQL
(DPI )
DPI 0.1 mM [“C]DHQ1
50
(4[*CIDHQL
[*C]DHOL
[11C]Q1+
[“C]DHQL [“c]or’
PET [*C]DHOL

[11C]Ql+

[*C]DHQ1
[llC]Q1+
n - ]
[F1CIDHQ1 [FClQ1+
PET

[*C]DHQL

A B
[UC]DHQL  PET -
[C]DHQL

S 8}

5A [11C]DHQL PET

.
[i-u. O
o e u
o "
o | ]
o .
Exjctllj 0o O . =
e o
(0] 36 60
(
5B
[MC]DHQl [MC]Ql+
['CIDHQL 15
15 [MC]DHOL
[*'Cc101°
46 [“C]DHOL 53%
[*'Cc101"
[“CJDHQL
[‘'C1Q1"
[*'CIDHQ1 [*'C101"
[C]DHQL
[MC]DHQl [MC]Ql+
[C]DHOL
[“C]DHOL



Seminar on Radiopharmaceutical
Chemistry, 2015/11/09, National

[icloL Institute of Radiological Sciences
( )-
R1CIDHQL N -
L 54
2014/11/06

Toshimitsu Okamura, Maki Okada,
Hidekatsu Wakizaka, Ming-Rong Zhang.
Development of a tracer for imaging
activity of NADPH oxidase in the brain.

i n First  Adriatic Symposium on
0 1 2 3 4 > Biophysical Approaches in Biomedical
) Studies, 2014/08/25, Split (Croatia)
(5)[*C1DHQL
[*c]01° http://ww._nirs.go.jp/db/seikadb/Welcom
[*‘C]DHQL e.php
[11C]Q1+
@
[*c]01* OKAMURA TOSHIMITSU
P
80443068
@
DPI  NADPH
®
[CIDHQ1 DPI
NADPH
NADPH
1

Toshimitsu Okamura, Maki Okada,
Tatsuya Kikuchi, Hidekatsu Wakizaka,
and Ming-Rong Zhang. A ''C-labeled
1,4-dihydroquinoline derivative as a
potential PET tracer for imaging of
redox status in mouse brain. J Cereb
Blood Flow Metab. . 2015, 35,
1930-1936. DOl :
10.1038/jcbfm.2015.132.

3
Toshimitsu Okamura, Maki Okada,
Tatsuya Kikuchi, Hidekatsu Wakizaka,
Ming-Rong Zhang. Development of a PET
tracer for imaging of redox status in
the brain. Ninth Japan-China Joint




