= ]93:—

ARPRETTOMmh rv—= 213
ﬁmmﬁmFobv_:yfbﬁiawﬁ

T @ OKE H O B K
(HREBF%EE) [ i H OE W
ERAFERE H OB %
RERERFRE B OH & OFE
Mmook K % X H F

Is Thigh Muscle Training in Water Immersion
Done under Muscle Blood Flow Control?

by

Akiharu Sudo, Naoya Tsunoda
Faculty of Physical Education,Kokushikan University
Nobutaka Taguchi
National Institute of Fitness and Sports in Kanoya
Hiroyasu Fujiwara
Graduate School of Arts and Sciences,Univeristy of Tokyo
Hideaki Yata

Department of Humanrelations, Wako University

ABSTRACT

The purpose of this study is to clarify the changes in oxygen saturation inside the
muscle tissue compartment at rest during and during dynamic knee-extension exercise
under several circumstances in six male subjects. The study was carried out under the

following circumstances: standing position on the ground, sitting position on the ground,
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recumbent position on the ground, standing position A (depth = 77 ¢m) in water, and
standing position B (depth = 117 cm) in water. We observed that the oxygenated
hemoglobin (HbO,) during rest was unchanged, a decrease in the amount of
deoxygenated hemoglobin (HbD) commensurate with an increase in the venous return.
We observed similar results when comparing the recumbent position on the ground with
the standing position (B) in water, and when comparing the sitting position on the
ground with the standing position (A) in water. The surface electromyograms (EMG)
of latissimus dorsi muscle,vastus medialis muscle,gluteus maximus muscle and biceps
femoris caput longum muscle. During the resting time, the standing position (B) in
water showed a greater amount of latissimus dorsi muscle activity compared with the
recumbent position on the ground by the integrated EMGs (iEMG). Changes in
positions and circumstances did not produce observable changes in the tissue oxygen
saturation (StO,) and arterial blood oxygen saturation (SpO,) during exercise. With
compared the resting state any significant rise in heart rate (HR) was not observed
during exercise when. Also, the iEMG of latissimus dorsi did not change when the
latissimus dorsi were out of the water compared with the iEMG of latissimus dorsi of the
exercise on the ground, but lower activity was observed when the latissimus dorisi were
in the water. From the above results it is believed that exercise in water, as done in this
study, was not done under control of muscle blood flow. it was observed in this exercise
that muscle activity became less when the water level was made higher. In water 117 cm
deep (xiphoid process level) approximates the physiology of the bloodstream observed
in the state of lying down. This indicates that there is no overload on the heart, and
moreover, that there is not much load on the muscle. Therefore, it is concluded that the

nature of the exercise environment can contribute to improving joint mobility.
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R HEBREOOGHEAE

A Fk AR % Fat

(4F) (cm) (kg) (%)
K.Y. 22 168.0 65.0 19.9
R.T. 23 164.0 58.0 12.7
N.L 22 183.0 83.0 20.6
K.K. 23 159.0 544 6.2
Y.K. 23 180.0 76.0 14.0
S.T. 23 164.0 55.2 59
Mean 227 169.7 65.2 13.2
+ S.D. 0.5 9.6 11.9 6.4

2 BARECBTLHEEBEENEE=Y—D
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BAKBL(ATIem) K [AKAL (B:ll7em) KE
(cm) (+mmHg) (em) (+mmHg)
K.Y. 24.0 +18.2 58.0 +44.1
R.T. 21.0 +16.0 58.5 +44.5
N.L 15.0 +11.4 48.5 +36.9
K.K. 21,0 +16.0 58.5 +44.5
Y K. 27.5 +20.9 65.0 +49.4
S.T. 25.0 +19.0 68.0 +51.7
Mean 223 +16.9 59.4 +45.2
+ 8.D. 43 3.3 6.7 5.1
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+=3 BERETORHRCBITLHT O

L FEEOKRE
HbT O @ ® @
(1000 f@/mm?3)

OBe T | 13.37+8.07

@R LJEhr | 17.81+1.94 ns

®BE FEMY | 18.58+4.60 * ns

@iEkarfr | 21.18+6.91 ns ns ns
OEAINE | 18.58+4.76 #% g ns 3%
** 1 p<0.01, * ; p<0.05 : QL @Q~BDFEEDKRE,
¥ ; p<0.05 1 QrODHBEEORE,

ns . not significant
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FIE E FEEORE

HbO, HD O @ ® @
(1000 f/mm®) | (1000 f&/mm?)
(OFE E7 47 | 11.89+ 2.93|11.48% 5.20
@pe FEEAT | 10.174+0.72| 7.63+ 1.80 ns
OB LA | 11.85+2.28| 6.74+2.38 * ns
@O@FRAKIIAL | 11.71+£2.30] 947+470 * ns ns
®EEAKIAL | 11.75+2.15] 6.83+2.69 * ns ns ¥
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HbD ; * ; p<0.05 : D:Q~ODHEEDKRE,
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o7z (p<0.05).
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]6 FHRETORHEICBIT S SpO,,
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SpO,
(%)

HR ®
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(DR _E AL
Ok AT
DR LB
(O 7 VA 1A
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97.17+0.75
97.00+ 1.10
97.00+ 0.63
97.00+ 0.89
97.33+ 1.03

96.17+ 16.33

8233942 **
71.67+ 1242 **
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BEEREFBRD LN o7z,

x5k 2

X2 ic#BE (K. K.) B A ERUKS
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@O I ]60.78+ 6.39[22.12+ 5.09
@®AfL(A) | 63.36+3.38|21.8 £4.36  ns
@KL (B) | 65.72+3.72|20.34+ 3.61  * ##
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£9 FEEBTOBMEEEEICBITS
Sp0O,, HR D FHl & A BEDKE

SpO, HR @ @
(%) (beats/min)

OF  F|[97.40+0.89]95.8+ 13.12

@EAN: (A) | 9740+ 0.55/84.80+ 526  *
@EAfr (B) | 97.60+ 0.55/77.804 9.73 * #
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#; p<0.05 : QLODEEEDWHE,
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