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Searching for body-warming components in food through thermosensitive transient receptor potential ion channels
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™ Introduction

There are nine thermosensitive transient receptor potential
(TRP) ion channels including capsaicin receptor, TRPV . Food
components activating TRPV | inhibit body fat deposition
through sympathetic nerve stimulation. Because TRPA| is
mainly coexpressed with TRPVI in sensory nerve endings,
TRPAI activation is expected to have an anti-obesity effect.
Further, TRPM8, which is activated by cool temperatures, is
also thought to affect body temperature or body fat
deposition. We have searched for agonists toTRPV I, TRPAI
and TRPM8 in vitro and performed food component addition
tests to high-fat and high-sucrose diets in mice.

™ Results

Using TRPV | -expressing cells, we found |-monoacylglycerols
from wheat, myoga and onion to be agonists. We also
identified several black pepper components as weak agonists.
Further, we clarified that pungent compounds in myoga and
galangal and sulfur compounds in garlic activate TRPAI and
that some of them are stronger than the most well-known
TRPAI agonist, allyl isothiocyanate. Moreover, we established
an experimental system of cells that transiently expresses
TRPMS.

We also performed in vivo experiments in which we fed mice
high-fat and high-sucrose diets to induce obesity. TRPVI:
Addition of I-oleolylglycerol increases the uncoupling protein
I (UCPI) content of interscapular brown adipose tissue
(IBAT). Piperine, a pungent compound in black pepper,
diminished visceral fats and increased UCP| in IBAT, black
pepper extract showing stronger effects than piperine.
TRPAI: Cinnamaldehyde, a pungent component of cinnamon,
inhibited fat deposition and increased UCP|. TRPM8: We
found that menthol decreases visceral fat. Further, we
established a measuring system for the surface temperature of
mice that utilized thermography equipment.

™ Perspectives

We found that several agonists of TRPV| and TRPAI and
some agonists of TRPV I, TRPA| and TRPM8 inhibit visceral
fat deposition. The effects of such compounds on humans
remain to be clarified, but we expect that they will be helpful
in the prevention of obesity.
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[Figure 1] TEE
Activation of TRPAI by pungent components in myoga and cinnamaldehyde. [Figure 2]
Effect on visceral fat deposition of cinnamaldehyde (CNA) addition to the diets of
700 high-fat and high-sucrose diet-fed mice.
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Effects on visceral fat deposition of menthol (MT) addition to the diets of high-fat and
0 high-sucrose diet-fed mice.
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