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A Change in the intramuscular oxygen hemodynamics
during the jet agua massage is received.
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ABSTRACT

It is also known that water pressure increases the venous return, and decreases the hart
rate. And that the hart rate taken when the immersion level was stood at xiphoid, at a
temperature of 36°C was almost same as that measured in the lying on back position on
land (Sudo, 2001, ECSS). Then, the atrial natriuretic peptide secretion is promoted, and
the renin secretion is controlled.Furthermore, the vasopressin secretion is controlled.
Specially, as for the repression action of the renin-angiotensin system, it knows that
angiotensin II and the aldosterone secretion are controlled. We considered that blood
pressure falls down by total peripheral resistance's finally decreasing. The Jet aqua
massage came to be installed in many bade pool & Hot spring bathroom. Therefore, we
examined the effect of that jet aqua massage.In this study we observed the circulation of
the rigtht vastus medialis muscle with a laser tissue blood-oxygen moniter (tissue oxygen
saturation (StO:) level, tissue total hemoglobin (HbT) level, tissue deoxygenated
hemoglobin (HbD) level, and tissue oxygenated hemoglobin (HbO:) level) (BOM-L1TR,
OMEGAWAVE; Tokyo) and measured blood pressure when subjects were immersed to
the xiphoid process in water. 9 males and 3 females served as subjects. Measurements
were made with the subjects in each of 4 conditions, that is in a standing on the ground
before into the water, in standing position and during the jet aqua massage (500 1/min) in
the water in a standing on the ground after into the water. An equilibration period was
allowed for each subject, and measurements were taken only after heart rate stabilized
(£1) for 30 sec. We observed the circulation of the right vastus medialis muscle with a
laser tissue blood-oxygen monitor during jet aqua massage is received when subjects
were immersed to the xiphoid process in water. These results showed that blood
pressure during jet aqua massage was significantly lower than that a standing sitting on
the ground, and StO: level during the jet aqua massage was the highest while 4
conditions.The StO: level can be calculated from the ratio of tissue oxygenated
hemoglobin level / tissue total hemoglobin level. The StO: level appeared to increase due
to the decrease the tissue deoxygenated hemoglobin because pressure of the jet aqua
massage or water pressure increased the venous reflux. We considered that blood
pressure falls down by total peripheral resistance's finally decreasing during the jet aqua
massage is received.

Key words; Jet aqua massage, immersion, intramuscular oxygen hemodynamics, blood
pressuer.
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The water temperature; 34°C

The water level; 120cm

The room temperature; 22.0°C

The rigtht vastus medialis muscle

@

BRE BT 5 DHAROFEH OB BT,
B BN AS72.8 £149 (H1/48) . KSIATA%64.8 +
11.9 (GA/40). EiERED667+131 (/%) . [EE
SEAEAYT26 147 (H/57) Th oz BRI L
KWL E DIBTE, HaE A ISk frps
MR L, H2, R L EE & 0 i
i, WA EA B MEEZ R L7 (p<0.01)
(p<005) (Fig. 1)o %722 AL & FEHIETIE,
WA LA B RGBSR d o T,

Table. 1 Physical characteristics of the subjects

-Age (years) 36.9£11.7
*Height (cm) 166.1+9.4
-Weight (kg) 65.1+15.3
=%PFat (%) 22.6+7.0

Values are means and S.D.

The jet aqua massage
(Hamstring muscles)

i
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A standing on the ground I:A standing in the water J

before into the water

Fig. 1

A standing position during a standing on the ground after
the jet aqua massage (500 /min)

in the water into the water.

Methods of the study
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Flg. 2 Changes in heart rate levels in various positions

(* 5 p<0.05,

** 5 p<0.01)
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Fig. 4 Changes of Oxygenated hemoglobin (HbO:) levels in various positions
(* ; p<0.05, ns ; not significant)
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Fig. 5 Changes of total hemoglobin (HbT) levels in various positions
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Fig. 6 Changes of tissue oxygen saturation (StQ) levels in various positions
(*; p<0.05, **; p<0.01, ns; not significant)
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Fig. 7 Changes of blood pressure in various positions
(* 5 p<0.05, **; p<0.01, ns ; not significant)
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Fig. 8 Changes of skin temperature in various positions

(* ; p<0.05, **; p<0.01, ns; not significant)
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