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Measurements of heart rate, oxygen uptake and
ventilatory minute volume in cycling exercise at
a simulated seawater depth of 300 meters.

Shidara Fumiro, Naraki Nobuo, Yamaguchi Hito-

shi, Tomiyasu Kazunori and Mohri Motohiko.

Diving Science and Technology Department,

Japan Marine Science and Technology Center
(JAMSTEC)

The changes in heart rate, oxygen uptake and
ventilatory minute volume were measured at
1ATA and 31ATA using hyperbalic chambers in
JAMSTEC. The work load was given by bicycle
ergometer at 50, 75 and 100 Watt for 7minutes
each. Underwater respiratory gas was HeO,

(PO,=051ATA) and environment gas under
31ATA was He-0, (PO,=0.4ATA). The
environmental temperature was 26C at 1ATA
and 31C at 31ATA, and water temperature was
26C.

Heart rate, oxygen uptake and ventilatory min-
ute volume at 31ATA at underwater resting con-
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dition were increased compared to these at rest-
ing condition in chamber. Underwater brady-
cardia, seen at 1ATA, was not observed at
31ATA. This masking was thought to be made
by the cold stress felt strong by the diver at
31ATA. Heart rate, oxygen uptake and
ventilatory minute volume were increased under
work load both at 1ATA and 31ATA, but the
rate of increasing was smaller at 31ATA. This
was thought to be caused by the increased respi-
ratory resistance and consequently the decreased
working ability under 31ATA.
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Physical characteristics of subject

Subject Age(yrs) Height(cm) Weight(kg) Body surface area(m?)

H.M 37 166.5
T.S 34 167.8
T.O 21 166.5

63.5 1.666
63.0 1.670
67.5 1.733
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Experimental procedure

REST

50Watt
5min, 75Watt
7min. 100Watt
Tmin. g

HR, fR

REST

7min.
— expire gas sampling

%3 Data of H.R., fR, VE and VO,

fR VE VO,
(beats/min) (breath/min) (//min BTPS)(I//min STPD)

HR.

DRY 1ATA Rest 748
WET 1ATA Rest 695
50W  120+£5

75W  134+4

100W 1493

DRY 31ATA Rest 74+3
WET 31ATA Rest 8+7
50W  103%5

T5W  117+4

100W  128+4

9.6+0.8  0.30+0.03
11.8+3.7  0.3740.01
31.1%+6.3  1.65+0.11
42.1+7.6  1.97+0.04
52.1+9.4  2.2940.06
14.240.4  0.27+0.03
17.5+3.7  0.50+0.10
28.948.7  1.07+0.29
32.047.4  1.26+0.20
35.1+8.4  1.45+0.18

Value ; mean*S.D., H.R. ; heart rate, f R . respiratory frequency
VE : ventilatory minute volume, VO, . oxygen uptake
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