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DURING EXERCISE RECOVERY
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Abstract

The purpose of this study was to investigate the gender differences in thermoregulatory
responses during the recovery from prolonged exercise. Fourteen (7 males and 7 females) subjects
cycled for 45 minutes at 55%VOsmax and then rested for 105minutes in the hot and humid
environment (30°C, 80% relative humidity) or cool environment (20C, 60% relative humidity).
Both males and females showed same variations in rectal temperature (Tre) during exercise and
recovery periods. Total sweat volume and water intake were significantly larger in males than in
females during recovery in the both environments. In the heat condition, mean skin temperature
(Tsk) decreased immediately after the cessation of exercise in females but not in males (the
recovery period (R) 5-15min : p<0.01, R15-20 min : p<0.05). These results suggested there
are gender-related differences in the mechanisms and also the process maintaining the balance
of heat production and heat loss response during recovery from prolonged exercise. Moreover
the heat might modify gender differences of heat loss response during recovery as an important

factor.

(Jpn. J. Phys. Fitness Sports Med. 2008, 57 : 295~304)
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Table 1.
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Characteristics of the subjects.

Parameters Males (n=7) Females (n=7)
Age (yr) 214 = 14 203 + 1.0
Height (cm) 169.0 + 5.9 1606 + 547
Body mass (kg) 611 + 53 539 + 49%
Body surface area/body mass (m*/kg) 0.030 + 0.002 0.029 £ 0.001
Body fat (%) 191 + 74 244 + 337
Skinfolds (scapula + triceps) (mm) 170 + 0.5 298 = 3.7%
VO,max (ml/kg/min) 470 + 5.6 414 + 347
Exercise intensity of 55%VOamax (W) 1336 + 222 1000 + 1417
Exercise intensity of 55%VOumax  (W/kg) 22 + 03 -19 £ 03

Values are expressed as means £ SD. * indicates significant difference (p<0.05) between males and females.
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Fig. 1. Thetime courses of the increase in rectal Time (min)
temperature in males (COOL : O, HEAT : ®) and
females (COOL : &, HEAT : A) during exercise and Fig. 2. The time courses of the increase in mean skin
recovery in the two different environments (COOL : temperature in males (COOL : O, HEAT : .) and
20C and 60%rh, HEAT : 30°C and 80%rh). Values females (COOL : &, HEAT : &) during exercise and
are means = SD for subjects. recovery in the two different environments (COOL :
20°C and 60%rh, HEAT : 30C and 80%rh). Values
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Fig. 3. The time courses of the increase in skin blood
flow measured by laser doppler flowmetry (%LDF) on
the upper arm during exercise and recovery in the
two different environments (COOL : 20°C and 60%rh,
HEAT : 30°C and 80%rh) in males (COOL : O, HEAT :
®) and females (COOL : A, HEAT : &), Values are
means=£SD for subjects.
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Table 2. Changes in HR and the subjective responses.

Measures Sex Condition  Baseline End of exercise 30min 60min 105min
M C 77 £ 4 152 £ 9 79 £ 14 73 £ 8 76 £ 9
HR M H 72 +2 159 + 29 91 £ 9 87 = 12 87 = 18
F C 77 + 2 152 + 17 84 + 19 76 = 18 69 = 15
F H 77 £ 3 155 + 17 86 £ 11 89 + 10 89 + 8
M c 13.1 + 1.8%
M H 154 £ 2.6
RPE
F C 144 £ 18
F H 152 £ 22
M C 59 12 43 1.6 63 £13 69 £12 -69 * 16
TL M H 57 £ 2.1 37 £ 1.5 S1 £20 60 15 57 =20
F C 76 £ 08 46 £ 1.7 64 £14 64 15 -66 =19
F H 76 £05 22 £ 13 60 £23 66 17 -68 =13
M C 26 + 14 57 £ 1.1 27 £16 1.7 £08 20 12
TS M H 49 + 0.7 64 = 18 44 + 0.8 44 = 0.5 44 = 0.5
F C 27 £ 1.1 54 £ 22 24 £14 1.7 % 11 1.0 % 1.1
F H 52 £08 60 =20 44 £ 05 40 +£00 42 +04

TL : Thirst level, O Not at all, —7 Very thirsty, TS : Thermal sensation, O Very cold, 1 Cold, 2
Cool, 3 Slightly cool, 4 Neutral, 5 Slightly warm, 6 Warm, 7 Hot, 8 Very hot.
Values are expressed as mean £ SD. #indicates significant difference (p <0.05) between COOL

and HEAT.
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Table 3. The indexes related to heat loss and heat production responses.
Measures Sex_ Condition Exercise Recovery
M c 034 + 0.12 0.16 = 007
M H 0.48 + 0.18 0.31 = 0.14%
t vol :
Sweat volume Lm) g c 023 + 004% 0.08 + 0.02
F H 036 + 0.11 0.15 = 0.04
M C 024 + 0.06 0.08 = 0.05%
M H 024 + 0.04 024 + 007
Evaporated water loss 2
vaporated W (L) g C 015 + 0.02 008 + 002%
F H 0.18 = 0.07 0.14 = 0.03
M C 200.9 + 184.3% 1584 + 138.7"
Volume of water intake (ml) M H 337.1 = 304.7 3404+ 1222
F C 123 £ 216 186 + 49.1
F H 1322 + 983 784 + 75.6
M C 745 + 144 502+ 19.1°
. M H 62.1 + 21.8 81.8 + 15.0
Sweat effi %
weat elliciency o g C 672 = 20.7 93.1 + 82
F H 556 = 312 93.1 + 8.2
End of exercise End of recovery
M C 079 + 0.42% 034 + 041
. M H 1.19 + 0.51 -044 =+ 039
Deh level %
chydration leve %) F C 070 + 0.51% 2045 = 015
F H 1.07 + 0.32 -0.76 =+ 0.58
M c 609 + 262% 203 = 19.2%
+
Heat storage (keal) M H 832 = 248 13.1 + 300
F C 64.1 = 20.6 2300 £ 327
F H 474 = 19.0 91 + 92

Values are expressed as mean=£SD. *indicates significant difference (p<0.05) between males

and females.
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#indicates significant difference (p<<0.05) between COOL and HEAT.
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