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Analysis of energy metabolism during sleep of human using time-series analysis
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To investigate the effects on sleep architecture and energy metabolism during slee

p, we made the differences between high carbohydrate and high fat meal for dinner. In each session, subjec

ts consumed high carbohydrate (HCD: PFC =10:10:80) or high fat (HFD: PFC = 10:78:12) meal at 2000h. Slow w

ave sleep was decreased during the first sleep cycle although sleep architecture overnight did not change.

Present study suggested the possibilitK that substrate availability during sleep affects substrate oxidat
ion during sleep, and affects sleep architecture during the first sleep cycle.

We applied our original method that calculated thermic effect of food, considering the prolonged increase
in energy expenditure after physical activity. As a results, our original method was rated the best based
on two criterions: which returns positive estimates in all the measurements, and returns estimates close
to gold standard method, in addition that ability to evaluation of time course of TEF.
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Table 1. Estimates of TEF by four calculation methods.
Condition Three-meal Two-meal
Breakfast TEF (% of breakfast energy content)

AEE 54+35[1.6-12.7]

EE0 above BMR -0.6=6.8[-13.1-5.9]

EEO0 above SMR 9.8+5.7[0.3-19.1]

EE free from NEAT above pre-meal EE 4.1+25[03-7.4]

TEF during wakefulness™ (% of daily energy intake)
EE0 above BMR 2.6 +8.7[-16.0-9.0]
EE0 above SMR 145£25[124-192]  9.5=33[3.0-132]
EE free from NEAT above pre-meal EE 6.8+4.0[0.6-11.9]" 7.7=26[3.4-115]
The data are expressed as the means = SD [range]. TEF was expressed as % of energy intake

3.0 =48 [-7.2-7.4]¢

during the measurement. * TEFs during wakefulness in the two-meal condition were assessed
during 11 h (12:00-23:00). ¥ Mean values was significantly different from that of EE0 above
SMR (p < 0.05), determined by 1-way ANOVA followed by a post hoc Bonferroni test.
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