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Effects of hyperoxic gas inhalation on carbon dioxide output
and blood Iactate concentration during treadmill walking
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Abstract

The purpose of this study was to investigate the effects of hyperoxic gas inhalation on carbon dioxide
output (Vcoz) and blood lactate concentration during endurance exercise at low intensity. Two males
and four females performed 30 min of treadmill walking during normoxia (normal air) and hyperoxia
(59.6% 02). In normoxic condition, heart rate and oxygen uptake during exercise were 139+7
beats/min (69.5% HRmax) and 1630£557 ml/min (26.0 ml/kg/min), and exercise intensity was 6.2
Mets. Heart rate, ventilation, Vcoz, and blood lactate concentration during exercise were obtained in
both condition. These physiological parameters were significantly lower in hyperoxia compared with
normoxia. Mean value of Vco: during exercise with normoxia was 1302496 ml/min while in
hyperoxia was 1208518 ml/min. The difference was statistically significant (p=0.003). The blood
lactate concentration in normoxia was 2.02+0.85 mM while in hyperoxia was 1.471+0.59 mM in like
manner. The difference was statistically significant also (p=0.018). It was supposed a decrease in value
of the respiratory exchange ratio from the result of a decreased Vco: in hyperoxia. These results would
suggest that hyperoxia might depress glycolysis and thus enhance fat utilization in endurance exercise
at low intesity.
Key words : hyperoxia, treadmill walking, carbon dioxide output, blood lactate concentration, energy

metabolism
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Table 1. Physical characteristics in each subject.

Subject Age Height Weight Fat LBM
(yr) (cm) (kg) (%) (kg)

AM) 18 179.1 61.4 11.6 543
B(F) 22 161.7 58.5 204 46.6
CF) 21 160.4 50.7 28.0 36.5
D(F) 18 157.1 574 34.2 37.8
EF) 21 157.3 49.0 233 376
F(M) 20 181.1 98.6 21.0 719
Mean 20 166.1 62.6 23.1 48.4
SD 2 11.0 18.3 7.6 16.0

M: male, F: female, LBM: lean body mass.

B. bL vy KIS

FLy FIVEFTORMEERRATIRLZ, Tabb, ERIAEE7~10% (F18.8%)
WCEBELZ MLy NIV X 5300 M OFATES T, #EEIRS.0~55 kmh (F355.2 kmh) T
Holze BB, WREFIEH ML v FIVFITLHIBEBEN TV,

AWERZIER L LTHEBOBEEZ BT MLy FIVFTE22E1T 272, %8B, 6&H3
ZH51E B ORTEICERE UTRAEGLET2), 2EAEICERZLRALT (UTHRRE
GHET2) EBETV, OB ZOEDNEF TIT 2 720

Table 2. Exercise loads of treadmill-
walking in each subject.

Subject Speed Elevation

(km/h) (%)

AM) 55 10

B(F) 5.0 - 10
CEF) 5.0 7
D(F) 5.0 10
E(F) 5.0 7
F(M) 5.4 9

Mean 5.2 8.8

SD 02 1.5

M: male, F: female.
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Fig. 1. Oxygen uptake (n=6, means®SD) at rest and during treadmill walking in normoxic
condition.
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Fig. 2. Respiratory exchange ratio (n=6, meansSD) at rest and during treadmill walking in
normoxic condition.
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Fig. 3. Heart rate (n=6, means*SD) at rest and during treadmill walking in normoxic and
hyperoxic conditions.
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Fig. 4. Ventilation (n=6, meansSD) at rest and during treadmill walking in normoxic and
hyperoxic conditions.
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Fig. 5. Carbon dioxide output (n=6, meansSD) at rest and during treadmill walking in
normoxic and hyperoxic conditions.
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Fig. 6. Blood lactate concentration (n=6, means=+SD) at rest and during treadmill walking in
normoxic and hyperoxic conditions.
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