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The effect of different meal timing and different nutritional balance
on energy metabolism during and after ingestion of meal

Takuya Taira and Hisao Fujii
Abstract

For indicate eating habits and exercise for prevention of obesity, the purpose of this study was to clarify the effect of difference in
meal timing and nutritional balance on energy metabolism during and after ingestion of meal.

The purpose of experimental 1 was to compare changes in energy expenditure (EE) at breakfast, lunch, and supper using the human
calorimeter (HC) for 24 hours in order to clarify the effect of difference in meal timing on postprandial EE. Thirteen healthy adult men
were measured EE using the HC for 24 hours. As a Results, postprandial EE at supper time was significantly higher than that at
breakdfast time during the first 60 minutes afier ingestion (p<0.05) and that at lunch time during the first 50 minutes after ingestion
(p<0.05). However, preprandial EE was also significanily higher at supper time than those at breakfast time and tunch time (p<0.05).

The purpose of experimental 2 was to effect of different nutritional balance on EE; compared a normal (N) meal or a high-fat (HF)
meal. Seven healthy adult men were measured EE using the HC for 36 hours. Subjects were served a N (P:F:.C=16:22:62) meal or a
HF (P:F:C=16:53:31) meal on 2 different days at random. As a Results, total EE was tend lower HF meal than N meal (p=0.12). EE at
breakfast time was significantly lower HF meal than N meal during 120 minutes (p<0.05). EE at supper time was significantly lower
HF meal than N meal at petiods of 18:30-18:40 (p<0.05). Respiratory quotient (RQ) and glucose oxidation rate (GOR) at supper time
were significantly lower HF meal than N meal during 120 minutes (p<0.05).

'The purpose of experimental 3 was to effect of endurance training on clock gene expression in rat liver under high-fat fed condition.
30 male Sprague-Dawley rats were divided into three groups; 1) control group (CON), 2) high-fat feeding group (HF), 3) high-fat
feeding and endurance training group (HF+Tr). HF+Tr grpup was endurance trained, with a constant workload of 90 min/day, 5
days/week, with a running speed of 20 m/min. After 8 weeks, rats were sacrificed to obtain liver at following ZT?2 or 14. Body weight
and visceral fat were significantly increased HF group than other group (p<0.05). The gene expression of Bmall in liver at ZT2 was
significantly lower HF group than other group (p<0.05).

These results suggest that irregular eating habits maybe contribute to obesity.

Keywords: energy expenditure, obesity, meal timing, nutritional balance, clock gene.
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Table.1 Physical characteristics of the subjects in Experimental 1

n=13
Age(year) 210 + 03
Hight(cm) 1732 = 18
Body Weight(kg) 672 £ 1.6
BMI(kg/m®)" 224 %02
Body Fat(%) 148 £ 09
Body Fat Mass(kg) 99 + 05
Lean Body Mass(kg) 57.8 + 2.0
" BMI=Body Mass Index mean + SE
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Table 2.Physical characteristics of the subjects in Experimental 2

n=7
Control High Fat

Age(year) 216 + 0.6
Highi(cm) 1705 + 2.7
Body Weight(kg) 65.7 = 1.7 66.6 + 1.5
BMI(kg/m®) ¥ 226 % 0.2 22,9 % 0.3
Body Fa(%) 134 + 14 144 £ 1.0
Body Fat Mass(kg) 87 £07 95 % 0.5
Lean Body Mass(kg) 3569 £ 23 571 +£ 2.0
TBMI=Body Mass Index mean * S.E.
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Fig.1 Time course of pre- and post-prandial energy expenditure and LE/HF over 120
minutes at different meal timing,

The data are expressed as mean + S.E. Each point represents the mean of'a 10-min period of
continuous measurement. Time effect and timing effect were calculated by repeated ANOVA
" curing 120 minutes. Different alphabets indicate a significant difference between timing at same
time, p<0.05.
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Fig.2 Compare a N meal or a HF meal on Total Energy Expenditure (A) and  time
course of EE at breakfast time (B; 7:00-9:00), moring exercise(C; 9:30-10:29) and
supper time(18:00-20:00)

The data are expressed as mean + S E. Each point represents the mean of 24h period of
continuous measurement (A). Fach point represents the mean of a 10-min period of
continuous measurement (B, C and D). Time effect and meal effect were calculated by
repeated ANOVA chuing 120 minutes. Different alphabets indicate a significant difference
between timing at same time, p<0.05.
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Fig, 3 The effect of High-fat feeding and endurance training on Bize/] in liver.
The data are expressed as mean + S.E.; n=5 for each time pointin each group. Time effect
and group effect were calculated by non-repeated ANOVA, *: p<0.05, **: p<0.001
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