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Elucidation of the resolution mechanism of inflammation via central carbon
metabolism and 12/15-1ipoxygenase in eosinophil
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Previous studies demonstrated that the activity of 12/15 lipoxygenase (LOX),
an oxidation enzyme of polyunsaturated fatty acids, expressed in eosinophil is related to the
production of anti-inflammatory lipid mediators and resolution of inflammation. However, the
regulation mechanism of 12/15-L0X activity is not well understood. We hypothesized that the rapid
neutralization of the lipid peroxide produced via 12/15-LOX by reducing cofactors could be essential
to keep higher enzymatic activity of 12/15-LOX. In this project, the role of metabolism in
eosinophil was explored by the quantitative measurement of lipid mediators and metabolites in
central carbon metabolism using mass spectrometry

12/15-



Wu et al., Science, 2011, Chu et al.,
Immunity, 2014
12/15- (LOX)
Yamada et al., FASEB,2011
12/15-LOX
Miyata et al., J. Allergy Clin. Immunol., 2013

12/15-LOX
12/15-LOX
12/15-LOX
NADPH
NADPH
13C
12/15-LOX in vitro ex vivo
in vivo
12/15-LOX 10 puM E PBS
12/15-LOX
(LC-MS/MS)
ex vivo
IL-5 (IL-5Tg) CD45* CD11b* CCR3*
FACS 96 well 10 uM RPMI1640
12/15-LOX LC-MS/MS
l3C [1_l3c]
RPMI1640
l3C
(PP)
in vivo
Keapl (KD) Nrf2
(KO) IL-33 100ng IL-33 3
3
FACS 2 12/15-LOX
12/15-LOX
IL-5Tg IL-5Tg 12/15-LOX KO 1mg
1 ex Vvivo
12/15-LOX in vitro
12/15-LOX LC-MS/MS 12/15-LOX
E 6 12-HETE 15-HETE
12/15-LOX 24
12/15-LOX
IL-5Tg ex vivo 12/15-LOX
12/15-LOX
12/15-LOX

N-acetyl-cysteine



in vivo
12/15-LOX
Keapl KD Nrf2 KO
Nrf2 KO
ex Vvivo

12/15-LOX

12/15-LOX
(PP)
13C

IL-5Tg
L-5Tg  12/15-LOX KO
12/15-LOX KO

12/15-LOX KO
12/15-LOX

2
1. ,

, Vol.77, NO.2 116-118.

12/15-LOX

IL-33
Keapl
13C
L-5Tg 12/15-LOX KO
IL-5Tg
ex vivo
12/15-LOX
ex vivo [1-C]
PP
41 59 PP
30 70 PP PP
12/15-LOX
PP NADPH

, (2019)

2. Nobuyuki Okahashi, Kousuke Maeda, Shuichi Kawana, Junko lida, Hiroshi Shimizu, Fumio
Matsuda. Sugar phosphate analysis with baseline separation and soft ionization by gas
chromatography-negative chemical ionization-mass spectrometry improves flux estimation of
bidirectional reactions in cancer cells, Metabolic Engineering,\ol.51, 43-49, 2018.

1
1. , ) ,

2008 9 , 70

1. , , . 25

218-227.

lSC ' ,

13C )
-, 2018 10



(1)

2)



