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Development of radiolabeled probe for non-invasive detection of lipid radicals

Yamasaki, Toshihide
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Lipid radicals are highly reactive species ?enerated by lipid peroxidation,
and are thought to be involved in various diseases such as atherosclerosis and cancer because they
oxidize lipids and other biomolecules in a chain reaction, causing them to lose their original
functions. Although fluorescent probes that capture lipid radicals generated in cells and tissues
have been developed, there have been no probes that capture them non-invasively at the physiological

level. In this study, we focused on nuclear medicine imaging, which allows highly sensitive
imaging, and succeeded in developing an agent that captures lipid radicals generated in vivo. By
obtaining spatiotemporal information on lipid radicals generated in individual organisms, it is
expected to lead to the elucidation of the contribution and function of lipid peroxidation in
oxidative stress diseases.
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Scheme 1. Synthetic scheme for radioiodinated nitroxide [*251]2. i) p-iodobenzoic acid,
DMT-MM, THF; ii) (SnBus),, Pd(PPhy),, toluene; iii) Na'?51, N-chlorosuccinimide,
MeOH/ACOH (100:1); iv)FeCl,, H,0,, DMSO
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Figure 1. Accumulation of ['*I]-labeled

compound in HepG2 cells with arachidonic acid
(m), arachidic acid (A ) and without additives ().
(@ [291]3, (b) [81]5. $p<0.05 vs without
additives, *p  0.01 vswithout additives, *p<0.01
vsarachidic acid.
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Figure 2. Biodistribution of [*?°1]5 (open bars) and [*?1]9 (closed bars) in carbon
tetrachloride-treated mice. Data are shown as means + SD (n = 4). “p < 0.01, #p < 0.05,
N.S.: not significant. @ shown as %dose.







2 1 0 0

Yamasaki Toshihide Azuma Risa Sano Kohei Munekane Masayuki Matsuoka Yuta Yamada Ken-ichi 11
Mukai Takahiro

Radioiodinated Nitroxide Derivative for the Detection of Lipid Radicals 2020
ACS Medicinal Chemistry Letters 45 48
DOl

10.1021/acsmedchemlett.9b00416

Azuma Risa Yamasaki Toshihide Sano Kohei Munekane Masayuki Matsuoka Yuta Yamada Ken-ichi 163
Mukai Takahiro

A radioiodinated nitroxide probe with improved stability against bioreduction for in vivo 2021
detection of lipid radicals

Free Radical Biology and Medicine 297 305

DOl
10.1016/j - freeradbiomed.2020.12.028

6 0 0

Toshihide Yamasaki, Kohei Sano, Masayuki Munekane, Takahiro Mukai

Synthesis and evaluation of radioiodinated nitroxide probe for lipid alkyl radicals

78

2019

69

2019




69

2019

in vivo imaging of lipid alkyl radicals

Development of radioiodinated nitroxide probe for

59

2019

19

2019

detection of lipid radicals

Development of radioiodinated nitroxides for the in vivo

2020







