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Abstract: Seasonal variation of basal metabolism was measured on seven young male (the
Ground Self-Defence Force Officials) aged 19-26 for twelve months (from March 1983 through
February 1984) at the Beppu Post in Oita. The results are as follows:

The basal metabolism fluctuates like sine curve. The highest value (5.2% higher than the
annual mean) is obtained in April and the lowest (5.8% lower) is in October. Therefore, the
annual deviation in the basal metabolism was 11.0% from the annual mean. The annual mean
basal metabolism corrected to twenties, is 39.9 kcal/m?/hr, and this value is 6.6% higher than
the reference value (37.5kcal/m?/hr). In Japanese, it has been accepted that basal metabolism
is lower in summer and higher in winter, and the reasons of the seasonal variation are explained
by the wide range of the temperature throughout the year, and by the lower ratio in fat intake.
Our results generally agree them.
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Table 1 Characteristics and basal metabolism of the subjects.

25.8kcal/kg/H &
FERAHEEE (BEEHHE 11=24.2

Sub-|  Age Height | Weight LBM*! Bse | B M | e
ject | (v (cm) (kg) (kg) (mpy | (kealikg | |(keal/LBM | (keal/m
/day) /day) /hr)
A 20 171 70.2 61.4 1.773 22.9 26.1 37.9
B 19 168 57.0 50.5 1.598 25.0 27.9 37.1
c 20 174 63.8 57.0 1.719 26.0 29.4 40.3
E 23 175 64.8 58.2 1.737 24.6 26.9 38.1
F 26 158 55.5 50.0 1.516 30.3 33.2 46.2
G 24 183 69.8 62.6 1.850 26. 2 29.4 411
1 19 170 57.8 51.6 1.620 27.5 30.4 40.9
mean|  21.6 171.3 62.7 55.9 1.688 25. ¥4 29.0 39. g+
S.D. 2.8 7.6 6.1 5.2 0.115 2.3 2.4 3.3
No. 7 7 7 7 7 7 7 7

Each value is the averaged value throughout the experimental period.

*! Lean body mass (kg), by Nagamine (1972).
*2 Body surface (m?), by Fujimoto et al (1968).

*3 Basal metabolism measured in this study.

*4 Mean value corrected to twenties.
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Table 2 Seasonal variation of basal metabolism (kcal/m?/hr).

’83 ’84
Subject mean | S.D. | No.
Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Jan. | Feb.
A 36.6 | 37.8 | 37.2 | 35.5|36.9 | 41.7 | *x |35.5)|38.2|38.6|42.036.5|37.8 | 2.2 11
B 35.8 | 36.3 | 40.4 | 40.5 | 34.5 | 35.8 | 29.9 * * * 39.4 | 41.6 | 37.13 | 3.7 9
C *k *% |45.3140.2 (33.9| *x |40.239.8|40.044.1|36.842.3|40.29| 3.5 9
E 42.5 * * * 43.1131.2|38.3|41.2|32.033.8]|42.6 * 38.09 | 5.0
F 43.1)49.5 | 47.6 | #*x | 43.5 | 47.8 * 40.2 | 45.4 | 42.6 | 49.9 | 52.3 | 46.19 | 3.8 | 10
G sk | 43.0)37.9|42.1|46.9 | 43.0|46.1|36.6 | 41.2 | 40.2 | 38.2 | 37.3 1 41.14 | 3.5 11
I 42.8 | 47.7 | *x | 42.0 (36.9 | 37.6 | 35.1 | 36.2|37.9|42.4|46.0 ( 44.9 | 40.86 | 4.3 | 11
meant [100.5 |105.2 |102.9 [101.5 | 98.0 | 98.1 | 95.8 | 94.2 | 95.9 | 99.0 |104.8 [104.5
S.D. 75| 7.4| 81| 55|11.4/10.2|12.6 81| 6.5 7.7 9.0| 9.2
No. 5 5 5 5 7 6 5 6 6 6 7 6

* Not measured.
*x Excluded from calculation (over 20% above or below individual annual mean).
t Mean value of the deviation from individual annual mean.
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Fig. 1 Seasonal variation of basal metabolism.
O : monthly mean basal metabolism
@ : trinominal moving average of month-
ly basal metabolism
The values are represented as the mean
deviation from the individual annual
mean.
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Fig. 2 Indoor and outdoor temperature at
Beppu Post.
O : indoor
@ : outdoor
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Table 3 Seasonal variation of RQ .
’83 '84
Subject mean | S.D. | No.
Mar. | Apr. | May | Jun. | Jul. ‘ Aug.l Sep. ’ Oct. ‘ Nov.\ Dec. | Jan. | Feb.

A 0.777|0.871|0.825|0.745|0.833|0.741| =%« |0.875|0.776|0.804|0.810|0.841| 0.809 | 0.046 | 11
B 0.760|0.8180.8220.793/0.783|0.807|0.863| x* * * 10.729|0.769| 0.794 | 0.039 | 9
C *k #x 10.811)0.868(0.838| *x [0.965|0.9290.889(0.886(0.883|0.832|0.878 | 0.048 | 9
E 0.847| = * * 10.795(0.823(0.935/0.876|0.812|0.867(0.862| =* 0.852 | 0.044 | 8
F 0.875(0.803[0.932| *x |0.827]0.907| % [0.831]0.946|0.840,0.8670.919| 0.875 | 0.049 | 10
G *xx |0.77810.789|0.8460.795|0.806|0.724 |0.8410.810 (0. 819 |0.847|0.819| 0.807 | 0.036 | 11
I 0.810(0.827| #** [0.857[0.842|0.959|0.837|0.883|0.902|0.846|0.903|0.793| 0.860 | 0.048 | 11

mean | 0.814(0.8190.836|0.822|0.816|0.8410.865|0.873|0.856|0.844|0.843|0.829 | 0.838

S.D. 0.0480.034[0.056 | 0.052{0.024|0.079]0.094 | 0.035|0.066 | 0.030|0.058 |0. 051 0. 054

No. 5 5 5 5 7 6 5 6 6 6 7 6 69

* Not measured.

x* Excluded from calculation (over 20% above or below individual

Table 4 Correlation coefficient between RQ

and basal metabolism.

Subject R No. significance

A —0.312 11 n.s.

B —0. 540 9 n.s.

C —0.144 9 n.s.

E 0.135 8 n.s.

F 0. 327 9 n.s.

G —0.619 11 p<0.05

1 —0. 360 11 n.s
Total 0. 088 68 n.s

R: correlation coefficient
No.: number of measurements.
n.s.: not significant (p>0. 10).
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Table 5 Dietary composition throughout the year.

C75

’83 ’84
nutrient mean | S.D.
Mar. ‘ Apr. ‘ May } Jun. ( Jul. ‘ Aug. ’ Sep. ‘ Oct. } Nov. ' Dec. | Jan. | Feb.
energy (kcal) | 3343 | 3393 | 3377 | 3363 | 3350 | 3295 | 3376 | 3348 | 3383 | 3330 | 3369 | 3389 | 3360 |28
protein (g)| 124 | 130 | 124 | 124 119 | 120 | 118 | 123 | 124 | 127 | 123 | 127 | 123.6] 3.4
fat (® 79 78 80 86 86 83 85 85 85 83 80 81 81.8 3.2
carbchydrates(g) | 534 | 543 | 540 | 546 | 525 | 517 | 535 | 523 | 530 | 519 | 539 | 538 | 532 |10

The values are the monthly means calculated from the daily menu.
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