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Evaluation of the underlying mechanisms of metabolic disorders induced by sleep
disruption and the development of prevention procedures of chrono-disruption
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Circadian rhythm disruption causes various physiological impairments such as

sleep disorders, depression, and metabolic disorders. Chrono-nutrition is the research field that
studies the time-of-day effect of food intake on health and that develops the functional food that
improves circadian rhythms of physical performance.

Using a mouse model of chronic sleep disorders (CSD), we found that CSD impaired glucose tolerance
by inducing gluconeogenesis and suppressing glycolysis. We also found that dietary natural cocoa
attenuates disrupted circadian rhythms in locomotor activity and sleep-wake cycles in mice with CSD.
Previously, we had demonstrated that mice fed a diet only during the sleep phase (daytime feeding;
DF) developed metabolic disorders. In this project, we revealed that short-term feeding at unusual
times is sufficient to induce leptin resistance, and that leptin resistance is involved in the
underlying mechanisms of DF-induced obesity and metabolic disorders.



24
2006
Shiromani
Patel
Miyazaki
(€H)
@)
3
®
(€D 6
@)

®

3 5,000

Sleep Loss and Obesity - Intersecting Epidemics Springer 2012

68,000 16
Am J Epidemiol 2006 72,000 10
Ayas Arch Intern Med 2003

Spiegel Lancet 1999

PLoS One 2013

Oishi BBRC 2014

Yasumoto Metabolism 2016
Miyazaki PLOS One 2013
8
8 1

ab/db
ob/ob



30

4

12 4
12 4

24

1) 6

Pckl

) 1

Agrp MRNA

db/db

(3) 30

4

DHA  EPA

Geck

DHA

ob/ob

EPA

DHA

Noy

EPA






17 16 0 7

Oishi K, Hashimoto C. 35

Short-term time-restricted feeding during the resting phase is sufficient to induce leptin 2018

resistance that contributes to development of obesity and metabolic disorders in mice.

Chronobiol Int. 1576-1594
DOl

10.1080/07420528.2018.1496927.

Okauchi H, Hashimoto C, Nakao R, Oishi K. 36

Timing of food intake is more potent than habitual voluntary exercise to prevent diet-induced 2019

obesity in mice.

Chronobiol Int. 57-74
DOl

10.1080/07420528.2018.1516672.

Higo-Yamamoto S, Yamamoto S, Miyazaki K, Nakakita Y, Kaneda H, Takata Y, Nakamura T, Oishi K. 65

Dietary Heat-Killed Lactobacillus brevis SBC8803 Attenuates Chronic Sleep Disorders Induced by 2019

Psychophysiological Stress in Mice.

J Nutr Sci Vitaminol (Tokyo) 164-170
DOl

https://doi.org/10.3177/jnsv.65.164

Oishi K, Konishi T, Hashimoto C, Yamamoto S, Takahashi Y, Shiina Y. 52

Dietary fish oil differentially ameliorates high-fructose diet-induced hepatic steatosis and 2018

hyperlipidemia in mice depending on time of feeding.

J Nutr Biochem 45-53

DOl
10.1016/j . jnutbio.2017.09.024




Oishi K, Ohyama S, Higo-Yamamoto S. 495

Chronic sleep disorder induced by psychophysiological stress induces glucose intolerance 2018

without adipose inflammation in mice.

Biochem Biophys Res Commun 2616-2621
DOl

10.1016/j .bbrc.2017.12.158

Oishi K, Yasumoto Y, Higo-Yamamoto S, Yamamoto S, Ohkura N 483

Feeding cycle-dependent circulating insulin fluctuation is not a dominant Zeitgeber for mouse 2017

peripheral clocks except in the liver: differences between endogenous and exogenous insulin

effects.

Biochem Biophys Res Commun 165-170
DOl

10.1016/j .bbrc.2016.12.173.

Oishi K, Yamamoto S, Oike H, Ohkura N, Taniguchi M 9

Cinnamic acid shortens the period of the circadian clock in mice. 2017

Biochem Biophys Rep 232-237

DOl
http://doi.org/10.1016/j .bbrep.2016.12.008

46 8 2

33

2018




71

2017

30

2017

20

2017




