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Unsaturated fatty acids are readily oxidized to produce a variety of
metabolites. Recently, it has been reported that these oxidized lipids are closely involved in the
induction of inflammation, cell death, and even disease development. However, because oxidized
lipids are highly reactive and in tiny amounts, there is no appropriate measurement method, and
little progress has been made in research. In this study, we aimed to develop the structural
analysis method of oxidized lipids, identify oxidized lipid molecules in animal disease models, and

understand how these oxidized lipid molecules act, in other words, to "comprehensively understand
oxidized lipids involved in disease induction.”



DNA

CD68

132 111

(LC/MS/MS)
5 C57BL/6J
1 36
vitamin E
(bilateral common carotid artery stenosis;
BCAS) 10-12 C57BL/6J
0.16 mm
0.18 mm
50% polyethylene glycol 300 phosphate-buffered saline
1
PC 16:0/ PUFA
PC

16:0/ PUFA HRMS/MS



PC 2 3

3
PC16:0/PUFA PC 0xPCs 155 103
oxPC PC16:0/PUFA
PC18:0/PUFA PC18:1/PUFA 465
oxPCs  MS/MS
TG
155 PUFA
2
70
oxPCs
oxPCs
CDAHFD 1
oxTG TG16:0 18:1 18:2;02
TG16:0 18:1 9:1;0
E PC PE
2
6
3
HPLC
in
vitro 1n-1p

LC-MS/MS



24 24 0 0

Saito K, Matsuoka Y, Abe M, Kato N, Morimoto K, Yamada KI

Triglyceride peroxidation progression in lipid droplets of hepatocytes in nonalcoholic 2023

steatohepatitis

Redox. Ex. Med. 1-11
DOl

10.1530/REM-22-0024

Udo T, Matsuoka Y, Takahashi M, lzumi Y, Saito K, Tazoe K, Tanaka M, Naka H, Bamba T, Yamada Kl 95 10

Structural Analysis of Intracellular Lipid Radicals by LC/MS/MS Using a BODIPY-Based 2023

Profluorescent Nitroxide Probe

Anal. Chem 4585-4591
DOl

10.1021/acs.analchem.2c04950

Ueno M, Shibata S, Nakanishi I, Aoki I, Yamada KI, Matsumoto K 71(3)

Effects of selenium deficiency on biological results of X-ray and carbon-ion beam irradiation 2022

in mice

J Clin Biochem Nutr 1-10
DOl

10.3164/jcbn.22-57.

Abe K, lkeda M, Ide T, Tadokoro T, Deguchi Miyamoto H, Furusawa S, Tsutsui Y, Miyake R, 15(758)

Ishimaru K, Watanabe M, Matsushima S, Koumura T, Yamada KI, Imai H, Tsutsui H

Doxorubicin causes ferroptosis and cardiotoxicity by intercalating into mitochondrial DNA and 2022

disrupting Alasl-dependent heme synthesis

Sci Signal 1-15
DOl

10.1126/scisignal .abn8017.




Lerksaipheng P, Paiboonsukwong K, Sanvarinda P, Leuchapudiporn R, Yamada KI, Morales NP.

154:113624

Kinetics of lipid radical formation in lipoproteins from B -thalassemia: Implication of 2022

cholesteryl esters and a -tocopherol

Biomed Pharmacother 1-10
DOl

10.1016/j .biopha.2022.113624.

Mishima E, Ito J, Wu Z, Nakamura T, Wahida A, Doll S, Tonnus W, Nepachalovich P, Eggenhofer E, 608

Aldrovandi M, Henkelmann M, Yamada KI, Wanninger J, Zilka O, Sato E, Feederle R, Hass D, Maida

A, Linkermann A, Edward K. Geissler, Nakagawa K, Abe T, Fedorova M, Proneth B, Derek A. Pratt &

Conrad M.

A non-canonical vitamin K cycle is a potent ferroptosis suppressor 2022

Nature 778-783
DOl

10.1038/s41586-022-05022-3.

Deguchi Miyamoto H, lkeda M, Ide T, Tadokoro T, Furusawa S, Abe K, Ishimaru K, Enzan N, Sada M, 27:7(8)

Yamamoto T, Matsushima S, Koumura T, Yamada KI, Imai H, Tsutsui H.

Iron overload via heme degradation in the endoplasmic reticulum triggers ferroptosis in 2022

myocardial ischemia-reperfusion injury.

JACC Basic Transl Sci 800-819
DOl

10.1016/j . jacbts.2022.03.012.

Yamauchi K, Matsuoka Y, Takahashi M, lzumi Y, Bamba T, Yamada KI. 58

Detection and Structural Analysis of Pyrimidine Nucleoside derived Radicals Generated on DNA by 2022

a Profluorescent Nitroxide Probe.

Chem Comm 56-59

DOl




Matsuoka Y, Yamada KI

8:1-9

Detection and structural analysis of lipid-derived radicals in vitro and in vivo 2021

Free Radic Res 441-449
DOl

10.1080/10715762.2021.1881500.

Hagihara R, Umeno T, Ueki S, Yoshihara D, Fuchi Y, Usui K, Sakuma M, Yamada KI, Karasawa S 27(9)

Push-Pull Bisnaphthyridylamine Supramolecular Nanoparticles: Polarity-Induced Aggregation and 2021

Crystallization-Induced Emission Enhancement and Fluorescence Resonance Energy Transfer

Chemistry 3039-3046
DOl

10.1002/chem.202003854.

Azuma R, Yamasaki T, Sano K, Munekane M, Matsuoka Y, Yamada KI, Mukai T 163

A radioiodinated nitroxide probe with improved stability against bioreduction for in vivo 2021

detection of lipid radicals

Free Radic Biol Med 297-305
DOl

10.1016/j -freeradbiomed.2020.12.028.

Homma T, Takeda Y, Nakano T, Akatsuka S, Kinoshita D, Kurahashi T, Saitoh S, Yamada KI, Miyata 162

S, Asao H, Goto K, Watanabe T, Watanabe M, Toyokuni S, Fujii J

Defective biosynthesis of ascorbic acid in Sodl-deficient mice results in lethal damage to lung 2021

tissue

Free Radic Biol Med 255-265

DOl
10.1016/j -freeradbiomed.2020.10.023.




Ishii N, Homma T, Takeda Y, Aung NY, Yamada KI, Miyata S, Asao H, Yamakawa M, Fujii J

91:108604

Developmental retardation in neonates of aldehyde reductase (AKR1A)-deficient mice is 2021

associated with low ascorbic acid and high corticosterone levels

J Nutr Biochem 1-13
DOl

10.1016/j . jnutbio.2021.108604.

Anegawa D, Sugiura Y, Matsuoka Y, Sone M, Shichiri M, Otsuka R, Ishida N, Yamada KI, Suematsu 4,796

M, Miura M, Yamaguchi Y

Hepatic resistance to cold ferroptosis in a mammalian hibernator Syrian hamster depends on 2021

effective storage of diet-derived o -tocopherol

Commun Biol 1-11
DOl

Matsuoka Y, Takahashi M, Sugiura Y, lzumi Y, Nishiyama K, Nishida M, Suematsu M, Bamba T, 3;12(1)

Yamada KI

Structural library and visualization of endogenously oxidized phosphatidylcholines using mass 2021

spectrometry-based techniques

Nat Commun 1-12
DOl

10.1038/s41467-021-26633-w.

Homma T, Takeda Y, Nakano T, Akatsuka S, Kinoshita D, Kurahashi T, Saitoh S, Yamada KI, Miyata 162

S, Asao H, Goto K, Watanabe T, Watanabe M, Toyokuni S, Fujii J

Defective biosynthesis of ascorbic acid in Sodl-deficient mice results in lethal damage to lung 2021

tissue

Free Radic Biol Med 255-265

DOl
10.1016/j - freeradbiomed.2020.10.023




Azuma R, Yamasaki T, Sano K, Munekane M, Matsuoka Y, Yamada KI, Mukai T 163

A radioiodinated nitroxide probe with improved stability against bioreduction for in vivo 2021

detection of lipid radicals

Free Radic Biol Med 297-305
DOl

10.1016/j - freeradbiomed.2020.12.028

Hagihara R, Umeno T, Ueki S, Yoshihara D, Fuchi Y, Usui K, Sakuma M, Yamada KI, Karasawa S 27(9)

Push-Pull Bisnaphthyridylamine Supramolecular Nanoparticles: Polarity-Induced Aggregation and 2021

Crystallization-Induced Emission Enhancement and Fluorescence Resonance Energy Transfer

Chemistry 3039-3046
DOl

10.1002/chem.202003854

Moon G, Kobayashi S, Aung Naing Y, Yamada KI, Yamakawa M, Fujii J. 54(8-9)

Iron loading exerts synergistic action via a different mechanistic pathway from that of 2020

acetaminophen-induced hepatic injury in mice.

Free Radic Res 606-609
DOl

10.1080/10715762.2020.1819996.

Tadokoro T, lkeda M, Ide T, Deguchi H, lkeda S, Okabe K, Ishikita A, Matsushima S, Koumura T, 5(9)

Yamada KI, Imai H, Tsutsui H.

Mitochondria-dependent ferroptosis plays a pivotal role in doxorubicin cardiotoxicity. 2020

JCI Insight e132747
DOl

10.1172/jci . insight. 132747




Saito K, Matsuoka Y, Yamada KI. 54(5)

Reaction Targets of Antioxidants in Azo-Initiator or Lipid Hydroperoxide Induced Lipid 2020

Peroxidation.

Free Radic Res 301-310
DOl

10.1080/10715762.2020.1761020.

Takahashi M, Homma T, Yamada KI, Miyata S, Nakajima O, Fujii J. 175249

Genetic ablation of aldehyde reductase (Akrla) augments exercise endurance in mice via 2020

activation of the PGC-la -involved pathway.

Life Sci 117501
DOl

10.1016/j . 1¥s.2020.117501.

Matsuoka Y, lzumi Y, Takahashi M, Bamba T, Yamada KI. 19;92(10)

Method for Structural Determination of Lipid-Derived Radicals. 2020

Anal Chem 6993-7002
DOl

10.1021/acs.analchem.0c00053.

Shiraishi R, Matsumoto S, Fuchi Y, Naganuma T, Yoshihara D, Usui K, Yamada KI, Karasawa S. 36-19

Characterization and Water-Proton Longitudinal Relaxivities of Liposome-Type Radical 2020

Nanoparticles Prepared via a Supramolecular Approach.

Langmuir 5280-5286
DOl

10.1021/acs. langmuir.0c00610




50

16

2022 2023
2022
2022 2023
64
2022 2023
16
2022 2023




43

2022 2023

Ken-ichi Yamada

Detection and structure analysis of lipid-derived radicals and oxidized phospholipids

Redox Week in Sendai 2022 STINT-JSPS Joint Symposium

2022 2023
95

2022 2023
95

2022 2023




39

2022 2023
39

2022 2023
39

2022 2023
61

2022 2023




61

2022 2023
61
2022 2023
61
2022 2023
2022
2022 2023




143

2022 2023
143
2022 2023
143
2022 2023
74
2021 2022




010

74

2021 2022
74

2021 2022
74

2021 2022
74

2021 2022




74

2021 2022
15

2021 2022
15

2021 2022
63

2021 2022




CellDeath

29

2021 2022
42

2021 2022
94

2021 2022
38

2021 2022




38

2021 2022
38
2021 2022
R D
2021 2022
142
2021 2022




142

2021 2022
142
2021 2022
93
2020
2

2020




20

2020

73

2020

73

2020

141

2021




141

2021

141
2021

141
2021

141

2021




141

2021

141

2021

2021

CSJ Current review 39

2020

Vol .38-No.10




(Imai Hirotaka)

(50255361) (32607)
(Shibata Takahiro)
(80447838) (13901)




