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Study on the food ingredients which induce browning in white adipocytes via the
activation of nuclear receptors
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Browning of white adipose tissue (WAT% is an attractive target for the
management of obesity. In this study, we investigated about the browning induced by the activation
of nuclear receptors which are the transcription factors activated by the ligands. We mainly showed
the following two points. 1. Activation of PPARalpha, a nuclear receptor, induces browning of WAT
via the increase in the production of a hepatokine, FGF21 in the liver. 2. Phytanic acid which is
identified as a food-derived PPARalpha ligand can activate brown adipose tissue function via the
direct activation of PPARalpha in adipocytes at least partially. These findings indicate that
food-derived PPARalpha activator might be useful for the management of obesity via the activation of
brown adipose tissue function.

PPARalpha UCP1



Ealed ]

B e T T T
¥ ¥
ucP: RARS Moi2mY | IHRILF—RE ¥ |
1. 33EDASInHEE
(Nat Rev Endocrinol. 2014)
(Curr Opin Lipidal. 2013)
@) PPARa
o (PPARa)
PPARa
PPARa
PPARa fenofibrate (Feno)
Feno (C57BL/6J)
Feno
(A-Zip/F1) Feno Feno
21 (FGF21) FGF21
(FGF21KO)
MRNA Feno
fenofibric acid
PPARa phytanic acid
PPARSs

@
PPARs



KK-Ay PPAR«
phytanic acid phytol
mRNA
phytol
PPARa
HB2 phytanic acid
(D) PPARa
C57BL/6J Feno
Feno
C57BL/6J Feno
Feno
Feno
A-Zip/F1 Feno
Feno
Feno
PPARo FGF21  Feno
FGF21 KO
Feno
FGF21 KO Feno
FGF21 KO
Feno FGF21
Feno
FGF21 KO
Feno (ucel)
Feno
Feno
FGF21 KO
Feno FGF21
FGF21 Feno FGF21
FGF21
PPARa Feno fenofibric acid
Feno PPARa
FGF21 FGF21
Feno
() PPARa phytanic acid
PPARSs
PPARa phytanic acid
phytanic acid phytol KK-Ay
phytol phytanic acid
phytol
phytol
phytol PPARa
PPARa
phytanic acid phytol PPARa
phytol
UCP1 PPARa



phytanic acid
PPARa UCP1
phytanic acid PPARa
HB2 PPARa
phytol phytanic acid
phytanicacid PPARa
phytol

6
Yuliana A, Daijo A, Jheng HF, Kwon J, Nomura W, Takahashi H, Ara T, Kawada T, Goto T.
Endoplasmic Reticulum Stress Impaired Uncoupling Protein 1 Expression via the Suppression of
Peroxisome Proliferator-Activated Receptor y Binding Activity in Mice Beige Adipocytes. Int JMol Sci.
Vol.20 No.2 2019 E274
doi: 10.3390/ijms20020274

An JY, Jheng HF, Nagai H, Sanada K, Takahashi H, Iwase M, Watanabe N, Kim Y|, Teraminami A,
Takahashi N, Nakata R, Inoue H, Seno S, Mastuda H, Kawada T, Goto T. A Phytol-Enriched Diet
Activates PPAR-a in the Liver and Brown Adipose Tissue to Ameliorate Obesity-Induced Metabolic
Abnormalities. Mol Nutr Food Res. Vol.62 No.6 2018 1700688
doi: 10.1002/mnfr.201700688

Goto T, HirataM, Aoki Y, Iwase M, Takahashi H, Kim M, Li Y, Jheng HF, Nomura W, Takahashi N,
Kim CS, Yu R, Seno S, Matsuda H, Aizawa-Abe M, Ebihara K, Itoh N, Kawada T. The hepatokine
FGF21 is crucia for peroxisome proliferator-activated receptor-a. agonist-induced amelioration of
metabolic disordersin obese mice. J Biol Chem. Vol.292 No.22 2017 9175-9190
doi: 10.1074/jbc.M116.767590

18
Jheng Huei-Fen
2019 2019
Jheng Huei-Fen PPARa
73 2019
35
2018

Tauyoshi_Goto, Minji Kim, Tomoya Furuzono, Kunitoshi Uchida, Shigenobu Kishino, Haruya
Takahashi, Huei-Fen Jheng, Jun Yamazaki, Makoto Tominaga, Jun Ogawa, Teruo Kawada
10-ox0-12(Z)-octadecenoic Acid, a Linoleic Acid Metabolite Produced by Gut Microbiota, Enhances
Energy Metabolism by Activation of TRPV1 2018 American Oil Chemists' Society Annual Meeting
2018

2
2018
2018
Huei-Fen Jheng
PPARalpha
FGF21 38 2017
Kim Minji  Jheng Huei-Fen
PPARalpha FGF21

2017 2017



Tsuyoshi Goto, Minji Kim, Teruo Kawada Molecular functions of a dietary fatty acid metabolite
produced by gut lactic acid bacteria for obesity-related metabolic diseases The 83rd Annual Meeting
and International Symposium of KoSFoST 2016

http://www.foodfunc.kais.kyoto-u.ac.jp/index.html

€y

@

Teruo Kawada, Haruya Takahashi, Wataru Nomura



