1 HO & ORI EB) 217 2 3L 28R >
—Hfk ) X s & OB b —

RRUEEAEMKY I B E #
GFR : ILOKRF)

GLRERFRE) [E w oA BB

[l By H B =

H & K % M & %

G a5 A F %

RRZFERKRY K K HHE

Adreno-Sympathetic Nervous and Cardio-Respiratory
Responses to Exercise at Different Times of Day

by

Masatoshi Shiota, Masato Suzuki, Katsuhiko Machida
The Jikeikai University School of Medicine
Shigeru Matsubara, Keishi Iwamoto
Nihon University
Kasumi Sakaki

Tokyo Women's Medical College

ABSTRACT

The adreno-sympathetic nervous and cardio-respiratory responses
to exercise at different times of day were invstigated.

A significant difference were not found for the exercising heart
rate, oxygen intake and minute ventilation at different times of day.

However, the significant rise in noradrenaline and adrenaline excre-

tion in urine were observed after exercise early in the morning.
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These results suggest that adreno-sympathetic nervous activity are

accelerated during exercise early in the morning than that in the

afternoon and evening.
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%1 Heartrate (HR) , oxygen uptake (Vo,) , minute ventilation (VE) , O,pulse
and OQ,removal responses to exercise at diffrent times of day.
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Values are mean+SD. M ; in the morning, A ; in the afternoon, E ;

in the evening.
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# 2 Changes of urine volume and catecholanine excretion in urine during exercise at
different times of day. .

Pre-ex Post-ex Rec 60 min | Rec 120 min A
Uy M| 0.1840.05 | 0.16+0.06 | 0.16+0.09 | 0.4940.28 | 0.1040.17
(nt/miny | A | 0-43%0.19 | 0.220.09%| 0.21%0.06 | 0.300.12 (~0.18+0.20
E| 0.4840.36 | 0.4240.53 | 0.23+0.11 | 0.28+0.10 |~0.17+0.23
UNoraq | M| 33:3% 8.9 | 51.9%23.4 | 79.7+ 8.7 | 70.3:+ 0.3%| 34.8+20.5%
& /°r,n) Al 59.8421.9 | 72.8431.0 | 77.7+35.1 |101.3+47.0 | 23.6+40.1
i E| 49.2431.7 | 39.44+235 | 59.1+18.8 | 51.5+2.8 |-10.4+32.6
oy M| 3.0+ 1.1 | 6.1+ 4.1 | 6.9+ 1.5%| 9.3+ 6.8 | 5.4+ 4.1%
on/miny | A ] BT | 1745161 | 16.0£14.7 | 1912156 | 1.0% 5.1
g/m E| 9.0+ 45 | 79+57 | 99+51 | 9.8+ 3.7 |-1.9+ 5.3
Upa | M| 198 57 998+129 280+ 96 4904291 170+ 160
/iy | A | 402124 318+ 97 3514126 5364365 | —15+244
HE E| 3954260 9534203 281+117 2154138 | —192+220

Values are mean+SD. Significance of difference from pre-value : *P<(.05,
Delta symbol (A) indicates the difference between pre-and post-exercise value.
M ; in the morning, A ; in the afternoon, E ; in the evening.
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