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Effects of low-temperature spring bathing on the peripheral

vascular endothelial function
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1 Onsen Component

Spring temperature 27.3 i@
outside temperature under-0.1 1@
pH 6.37

Sodium ion(Na+) 1574.8 mg/Kg
Potassium ion(K+) 199.3 mg/Kg
Calcium ion(Ca?+) 177.4 mg/Kg
Chlorine ion(Cl) 20134 mg/Kg
Sulfate ion(S042-) 257.1 mg/Kg
Bicarbonate(HCOz") 1584.8 mg/Kg
Free carbon dioxide(CO2) 1056.5 mg/Kg
Metasilicic acid(H2SiO3) 103.6 mg/Kg
Metaboric acid(HBO2) 190.6 mg/Kg

The analysis by Yamanashi Research Center for
Environment(25. February. 2015)
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£2 Bathing in spring

Onsen 1st day 2nd day
n=10 before After paired t-tset before After paired t-tset
Spring temperature(’C) 35 37 36 36
inside temperature(°C) 20.1£1.0 22.5+0.5 20.2+1.8 21.5+0.5
inside humidity (%) 56.0+1.4 54.1+1.7 49.9+1.0 49.8+1.4
RHI 2.2£0.6 1.7£0.7 1.6+0.3 1.8+0.4 p=0.012
SBP(mmHg) 11712 123+6 p=0.012 115+10 1267 p=0.003
DBP(mmHg) 65+4 66+7 63+6 64+6
Heart Rate 68+11 71£13 68+9 69+10
respiratory times 14+2 15+3 16+4 15+7
HF total(ms?2) 809+599 948+573 599+387 939+683 p=0.034
LF total(ms?) 890+485 1234+802 599+348 939+546
LF/HF ratio 1.1£0.8 1.3£1.4 1.0+0.9 1.0+0.8
oral temperature 36.7+0.2 36.9+0.4 p=0.005 36.5+0.4 36.7+0.3
skin temperature 33+1 341 p=0.001 34+1 351 p=0.007
RHI=Reactive Hyperemia Index SBP =systolic blood pressure DBP =diastolic blood pressure
HF total =High Frequency LF total =Low Frequency
#3 Bathing in bath tub with water
Onsen 1st day 2nd day
n=7 before After paired t-tset before After paired t-tset
Spring temperature('C) 36 37 36 36
inside temperature(°C) 20.1£1.0 22.5+0.5 20.2+1.8 21.5+0.5
inside humidity (%) 61.0+1.0 69.1+£0.7 65.0+0.9 70.8+1.9
RHI 1.2+0.3 2.9+2.1 1.8+0.4 1.8+0.4
SBP(mmHg) 11712 126+10 1169 11311
DBP(mmHg) 68+11 63+10 73+8 64+7 p=0.015
Heart Rate 62+9 637 62+6 617
respiratory times 11+4 13+6 8+4 10+4
HF total(ms?) 1048+1624  592+939 1358+857 1547+1378
LF total(ms?) 1771+£1661  923+552 599+348 939+546
LF/HF ratio 3.0£2.8 2.6£1.9 3.5+4.0 3.0£35
oral temperature 36.4+0.3 36.5+0.5 36.4+0.4 36.2+0.5
skin temperature 32.3x0.6 32.8+1.2 31.6+0.7 32.1+0.9

RHI=Reactive Hyperemia Index SBP =systolic blood pressure

DBP =diastolic blood pressure

HF total =High Frequency LF total =Low Frequency
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Abstract

Reaction hyperemia index (RHI) is an indicator for endothelium-derived relaxing fator (EDRF)
produced by vascular endothlial cells. The current study examined whether hot spring bating increases
RHI by enhancing EDRF production. The participants are college students, including 6 males and 4
females. They took a hot spring bath for 30 min a day in successive 2 days. As a control, participants
also took a tap water bath with the same water temperature as hot spring, 35-37°C . RHI, determined by
peripheral arterial tonometry, increased by hot spring bathing on Day 2 (p=0.012). Hot spring bathing
on Day 1 and tap water bathing did not cause any changes in RHI. Skin temperature increased by hot
spring bathing both on Day 1 and Day 2 (p=0.001 and 0.007), however, tap water bathing caused no
changes in skin temperature. The study suggests a possibility that repeating hot spring bathing

improves the function of vascular endothelial cells.

Key words: hot spring, vascular endothelial cells, Reacion hyperemia index (RHI)
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