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[Purpose]

To determine the effects of near-infrared (IR) protection during endurance exercises in an
environment featuring exposure to solar radiation on physiological responses to elevated
body temperature, stress, and exercise in female long-distance runners.

[Methods]

Seventeen healthy female long-distance runners belonging to a sports university track and
field club were included in this study. The runners were divided into two groups, a group
that applied ultraviolet (UV) sunscreen (clear-weather UV group) and another that applied
UV + IR sunscreen (clear-weather UV+IR group), under clear weather conditions with a
solar radiation of 800 W or less and a wet bulb globe temperature (WBGT) of 28°C or less.
Additionally, to further investigate the effects of near-infrared radiation, we set up a group
(cloudy UV group) that applied UV sunscreen under cloudy conditions with a solar
radiation of 300 W or less with low IR irradiation and WBGT of 28°C or less. The motor
task consisted of submaximal exercise (10000 m run at a pace of 4 min/km) on
nonconsecutive days. Measurements included heart rate, skin surface temperature (chest,
arm), blood lactate concentration, tympanic membrane temperature, salivary amylase,
urinary 8-OHdG, urinary specific gravity, and sweat volume. Finally, an original
questionnaire was administered before and after the exercise.

[Results]

No significant differences in heart rate, blood lactate concentration, skin surface
temperature, and salivary amylase were observed between the clear-weather UV and
clear-weather UV + IR groups. However, there was a significant decrease in the rate of
change in urinary 8-OHdG of oxidative stress levels in the clear-weather UV group
compared with the cloudy UV group. These results suggest that IR protection does not
affect physiological responses during exercise, but may reduce oxidative stress.
Additionally, significant differences were observed in the temperature, humidity, and
WBGT of the experimental environment between clear-weather and cloudy conditions,
making comparison impossible. However, significantly higher values were obtained under
clear weather conditions in Tsk, tympanic membrane temperature, sweat rate and
subjective heat than under cloudy conditions. Therefore, clear weather conditions have a
more negative effect on the body than cloudy conditions.

[Conclusion]
Near-infrared protection may reduce oxidative stress during endurance exercises in female
long-distance runners in an environment in which they are exposed to solar radiation.



