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Effects of the orexin system on energy metabolism during sleep
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The orexin receptor antagonists such as suvorexant have been clinicall
approved as sleep-inducing medicine to treat insomnia. However, the role of orexin system in the
regulation of energy metabolism remains unclear in humans. We assessed the effect of suvorexant
(20mg) on energy metabolism during sleep and shortly after awakening in a randomized, double-blind,
placebo-controlled, crossover study in 14 healthy men. Sleep architecture was not changed by
suvorexant, except for an increase in rapid eye movement (REM) sleep amount and a decrease iIn
non-REM sleep 1 amount. Unexpectedly, Suvorexant increased fat oxidation during sleep and its effect

remained during the first hour after waking the next morning. In addition, suvorexant decreased
protein catabolism and urinary excretion of 3-methylhistidine, but suvorexant did not affect overall
energy expenditure during sleep. The orexin system may affect fat oxidation during sleep
independent of its roles in sleep regulation in humans.



( , 2012)

(Lancet 354:1435, 1999)
GABAA
(BZD)
(JPharmacol Exp Ther. 300:2, 2002)
(Clin Drug Investig 36:169, 2016) 1998
(Sakurai, Yanagisawa et al. Cell
92:573,1998) 16 ( )
/

(Science 307:1909, 2005)

(J Physiol 581:649, 2007; Endocrinology
157:4146, 2016)
(Seal J, Park I, Yanagisawa M, et al. Proc Natl Acad Sci USA
116:24353, 2019)

14 (Effectsize )



( 20mg )

8
14
10
20mg )
TCA Succinate
3-metylhistidine
1
REM 1 2 SWsS

WASO
WASO

iScience. 2024 in press

WASO



1 1 0 1

Insung Park, Rikako Yoshitake, Kazuki Kioka, Asuka Ishihara, Katsuhiko Yajima, Fusae Kawana,
Toshio Kokubo, Ichiyo Matsuzaki, Takashi Kanbayashi, Masashi Yanagisawa, Kumpei Tokuyama

Orexin receptor antagonist increases fat oxidation and suppresses protein catabolism during 2024

sleep in humans

iScience

DOl

45 30

2023

Insung Park, Rikako Yoshitake, Kazuki Kioka, Asuka Ishihara, Katsuhiko Yajima, Takashi Kanbayashi, Toshio Kokubo, Ichiyo
Matsuzaki, Masashi Yanagisawa, Kumpei Tokuyama

Orexin receptor antagonist modulates sleeping energy metabolism without overt effects on sleep architecture.
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