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Hyperthermia during exercise leads to increases in minute ventilation
independently of metabolic factors, resulting in hypocapnia and cerebral hypoperfusion. This study
examined the effect of time of day on respiratory and _cerebrovascular responses during prolonged
exercise in the heat. We showed that ventilation, estimated arterial CO2 pressure and middle
cerebral artery blood velocity during prolonged exercise in the heat did not differ between morning
and evening. These results suggest that time of day has no effect on the time course of
hyperventilation, PaCO2 and cerebral blood flow response during prolonged exercise in the heat.



( )
233 33%
(Mustafa et al. 1983)
CO, (PaCO,)
( )
(Nybo
et al. 2002) (Ross et al. 2011)
(Reilly & Waterhouse
2009)

(Hobson et al. 2009)

( 35 40%)
( 50% )

1) 39.0°C

2) (RPE
20 ) 3) 60

( )

(7 )

(

CO;, )

(
)
C02 (PaCOZ,estimated)
CO,

Jones et al. (1979)

100%

(D
( 2) PaCOZ,estimated
(2
(2
PaC02

(Rasmussen et al. 2006 Hayashi et al.
2011)
PaC02

(Ameriso et al.
1994)

PaCO2,estimated

4.4+2.9%baseline/mmHg
4.1+3.3%baseline/mmHg

PaC02

PaCoO,
39
385 |
g st
375
. 4 Evening
365 -®-Morning
3 L0
0 5 10 15 20 25 30 35 40 45 50 55 60
(min)
1 (
) *P < 0.05, morning vs.
evening.



CO,

60
50 |
40 |
30 |
20 |

(L/min)

-4+Evening
10 ¢ -e-Morning

46
44 L
42 |
40 |
38 |
36 |
34

PaCOZ. estimated (mmHg)

140 |

130 |
< 120 |
110 t
100 |
9 |
80 |
70

(%baselin

0 5 10 15 20 25 30 35 40 45 50 55 60
(min)

CO,

Ameriso SF, Mohler JG, Suarez M, Fisher M.
Morning reduction of cerebral vasomotor
reactivity. Neurology 44: 1907-1909, 1994.
Hayashi K, Honda Y, Miyakawa N, Fujii N,
Ichinose M, Koga S, Kondo N, Nishiyasu T.
The effect of CO2 on the ventilatory
sensitivity to rising body temperature during
exercise. J Appl Physiol 110: 1334-1341,
2011.

Hobson RM, Clapp EL, Watson P, Maughan
RJ. Exercise capacity in the heat is greater in
the morning than in the evening in man. Med
Sci Sports Exerc 41: 174-180, 2009.

Jones NL, Robertson DG, Kane JW.
Difference between end-tidal and arterial
PCO2 in exercise. J Appl Physiol 47: 954-60,
1979.

Mustafa M, Khougali M, Gumaa K.
Respiratory pathophysiology in heat stroke.
1983.

Nybo L, Secher NH, Nielsen B. Inadequate
heat release from the human brain during
prolonged exercise with hyperthermia. J
Physiol 545: 697-704, 2002.

Rasmussen P, Stie H, Nielsen B, Nybo L.
Enhanced cerebral CO2 reactivity during
strenuous exercise in man. Eur J Appl
Physiol 96: 299-304, 2006.

Reilly T, Waterhouse J. Sports performance:
is there evidence that the body clock plays a
role?. Eur J Appl Physiol 106:321-32, 2009.
Ross EZ, Cotter JD, Wilson L, Fan JL, Lucas
SJ, Ainslie PN. Cerebrovascular and
corticomotor function during progressive
passive hyperthermia in humans. J Appl
Physiol 112: 748-758, 2012.

Bun Tsuji, Akari Nakane, Naoto Fujii, and
Takeshi Nishiyasu. Effect of time of day on
respiratory and cerebrovascular responses during
prolonged exercise in the heat, ARIHHP Human
High Performance International Forum 2018
“Sport Sciences for Olympic and Paralympic
Games”, 2018.



o

TSUJI, Bun

40707212

(

)



