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Effects of Low Intensity Exercise in Hot Spring Pool on Salivary Cortisol, C-reactive

Protein and Interleukin-6

Kosuke Chris YAMADA, Shogo SASAKI, Takeshi KOYAMA, Takayuki IRINO, Akira RIKUKAWA,
Hideyuki KIMURA, Norikazu YAO, Shoh OZAWA and Hiroshi YAMADA

S S
Abstract

This research examined the physiological effects of low intensity exercise in hot spring pool on the indexes of autonomic
nervous system (heart rate: HR; systolic blood pressure: SBP; diastolic blood pressure: DBP), endocrine system (salivary
cortisol), immune system (C-reactive protein: CRP; interleukin-6: IL-6) and subjective appraisal (rating of perceived exertion:
RPE). Twenty-two male athletes (mean age 22.4 yrs, SD = 3.1) who regularly trained at competitive level participated in this
study. For all indexes, a comparison was made between low intensity exercise in hot spring pool (hot spring condition) and
regular high intensity exercise (training condition). Significant differences were detected among conditions in HR, SBP and RPE
(p5 < .0001). There were no significant differences in DBP, salivary cortisol, CRP and IL-6. The results of RPE, and HR and SBP
as the indexes of autonomic nervous system suggested that although the program in the hot spring pool was low intensity, the
exercise promoted a certain degree of activation of the sympathetic nervous system. No significant effects of low intensity

exercise in hot spring pool were observed in other indexes. Many factors are involved in the control of the endocrine and

immune systems by exercise, and further investigation is needed.

Keywords: low intensity exercise, hot spring, physiological effects, salivary cortisol, CRP, IL-6
(Tokai J. Sports Med. Sci. No. 37, 57-65, 2025)
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Fig 1 Mean plots of biomarkers in each condition.
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Table 2 Mean (standard error) of biomarkers in each condition.

[ E S BREN

EEH] EEER EE30H % BENHT BEER EE30H %%
HR: (bpm) ,n =17 71.9 (2.2) 96.8 (2.3) 83.2 (2.2) 69.8 (2.2) 63.8 (2.3) 63.6 (2.2)
SBP (mmHg) ,n =17 129.6 (2.4) 125.0 (3.1) 122.1 (2.8) 130.1 (2.4) 1347 (3.1) 131.8 (2.8)
DBP (mmHg) ,n=17 785 (2.6) 77.8 (3.0) 77.7 (2.0) 82.5 (2.6) 85.4 (3.0) 76.9 (2.0)
ALFY = (ug/dl) ,n=17 0.30 (0.0) 0.33 (0.0) 0.26 (0.1) 0.28 (0.0) 0.20 (0.0) 0.19 (0.1)
CRP (pg/mL) ,n=14 226.8 (68.0) 262.7 (76.8) 148.6 (43.1) 252.1 (68.0) 232.6 (76.8) 188.1 (43.1)
IL-6 (pg/mL) ,n=14 9.7 (2.4) 116 (2.6) 10.1 (1.9) 7.4 (2.7) 8.2 (2.9) 7.0 (2.2)
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