Trace Nutrients Research 35: 98 —104 (2018)

IZLEa-—

BRI & S5 eEHEBRETVEFER 2t U L REERE

Mg B3,

[ R S/
Qe NS a7 Ty e O N

HOHOMENY. B i

IEHE AL v 7 — R LR =y B )

(%A 2018 42 8 JJ 31 H, =# 201849 J 19 H)

Thermogenesis via the food factors-induced activation of
brown adipose tissue functions

Satoko Kawarasakr’, Haruya Takamasur’, Teruo Kawapa'?, and Tsuyoshi Goro" 2

)

Y Graduate School of Agriculture, Kyoto University

? Research Unit for Physiological Chemistry, Kyoto University

Summary
Emerging evidence suggested that the enhancement of thermogenic activity in brown adipocytes or beige adipocytes

is an attractive target for the management of obesity and obesity-related metabolic disorders, including diabetes and

hyperlipidemia. Several environmental stimuli, such as cold exposure and exercise, could activate brown adipose

tissue function. Moreover, several food factors have also been shown to be effective stimuli to activate thermogenic

brown adipose tissue function not only in experimental animals but also humans. Here, we summarized selected food

factors which could activate thermogenic functions in brown and beige adipocytes. Furthermore, we also described

proposed mechanisms underlying those dietary factors to promote thermogenic brown adipose tissue function.

Characterizing thermogenic dietary factors might be important to create novel nutritional intervention strategies

aimed at obesity and obesity-related metabolic disease prevention and management.
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Fig.1 Proposed mechanisms for improvement of obesity and obesity-related metabolic disorders by
10-ox0-12(Z2)-octadecenoic acid (KetoA), a linoleic acid metabolite produced by gut microbiota. Activa-
tion of TRPV1 in gastrointestinal tract by KetoA induces sympathetic nervous system activation, leading to the en-
hancement of noradrenaline levels in adipose tissues. Noradrenaline stimulates beta-adrenoreceptors-mediated ther-
mogenesis, followed by the enhancement of whole body energy expenditure. As the results, KetoA prevents obesity

and pbesity-related metabolic disorders.
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Fig. 2 Proposed mechanisms for improvement of obesity and obesity-related abnormalities in glucose metabolism by
PPARua activators. PPARa activation in the liver increases the expression levels and circular levels of FGF21. FGF21 acti-
vates BAT function in adipose tissues, leading to the amelioration of obesity and obesity-associated abnormalities in glucose
metabolism. In addition, direct PPARa activation in adipose tissues might contribute to PPARa activator-mediated activation

of BAT function.
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