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The effect of hyperoxic training

on endurance capacity and performance
Koji SUGIYAMA

Summary

1) The purpose of the present study was to evidence if
hyperoxic training would be more effective on endurance
capacity and performance more than normoxic training.

2) Participated fourteen male students as subjects who had not
been performing any regular endurance training. They were
divided into two groups on the basis of their Vosmax;
one engaged in a hyperoxic training and another a normoxic.

3) Training intensity of the hyperoxic training group was 85%

.of Vozmax obtained at maximal exercise test performed
breathing gas mixture of 60%0:; in N,. That of the normoxic was
85% of Vo.max obtained breathing room air. Duration of daily
training of the former was 10min, and that of the latter was
10min 22sec to 1lmin 30sec;thus both work was equal. Frequency
and period were 3days/week and 4weeks, respectively.

4) Vo.max, Lactate threshold(LT1), all-out time, total work and
VEmax in the hyperoxic +training group were significantly
improved from 45.79t4. 36d/kg-min to 50. 09t4. 61d/k-min, 19.712.7
#/k-min to 24. 3t4. 0d/k-min, 18min7sect1lmin23sec to 19min58sect
Iminb2sec, 12, 978%+2, 075kpm to 16, 02013, 088kpm and 118.0+13. 0
{/min to 133. 01£18. 0l/min, respectively. In addition, heart rate
during training was significantly decreased.

5) Lactate threshold(LT1), all-out time and total work in the
normoxic were significantly improved from 19.614.3d/kg-min to
23. 0+4. 56 /K- min, 17minl8sect1min37sec to 19min7sectimin53sec
and 11, 79212, 432kpm to 14, 853+3, 176kpm, respectively. But,
Vozmax and VEmax and heart rate during training were not
significantly improved.

6) From those results, it was concluded that hyperoxic training
would be more useful to improve the endurance capacity and

performance than normoxic training.



Table 1. Physical characteristics of the subjects.

Age Stature Weight

Subject yr cm kg

Normoxic training group
N A 19 173.4 71.8
M I 23 182.7 77.3
T N 23 163.1 62.3
N S 21 165. 8 54.7
K S 19 167.1 69.0
M 0 19 169.17 63.7
H W 21 166.8 h4.1
Mean 21 169. 8 64.7
SD 2 6.1 8.0
Hyperoxic training group

K Ka 24 173.4 59.8
H K 24 170.4 62.6
K Ki 21 169.2 66. 2
H M 23 166.7 65. 2
Y O 20 173.0 63.0
K Si 21 175.0 79.17
H T 23 163.1 65.2
Mean 22 170.1 66.0
~ SD 1 3.9 6.0




Table 2. Maximal oxygen uptake(VoZmax),heart rate(HRmax) and ventilation
(Vemax)obtained while breathing room air or 60%0, gas mixture.

Vosmax HRﬁax Vemax
Subject ml/kg-min beats/min 1/min
room air 60%0», room air 60%0, room air 60%0,
N A 36.20  35.51 153 153 87.3 59.7
M I 39.70  46.10 188 192 107.9 98.9
T N 48.19  52.40 182 200 121.3  129.4
N S 51.96  59.00 196 194 122.0  106.5
K S 49.54  56.80 191 184 139.5  124.7
M 0 52.65  62.90 186 188 107.6 94. 2
H W 46.52 56.24 194 191 90.6 88.1
K Ka 46.11 62.72 180 186 115.2 116.5
H K 38.77 48.65 175 164 92.8 88.9
K Ki 46.58 51.80 162 165 120.0 125.4
H M 54.65 60.54 184 186 140.2 139.6
Y O 45.18 51.60 183 186 118.6  108.7
K Si 43.74 51.91 196 200 122.9  114.0
H T 45.47  51.15 189 188 116.8 111.4
Mean 46.09  53.38*** 183 184 114.5 107.5*
SD 5.12 7.01 12 13 15.5 19.9
* :p<0.05

*** :p<0, 001



Table 4. Vo:max, HRmax and Vemax obtained through performed the
maximal exercise tests before and after training while

breathing room air.

VOZmax HRmax VEmax
Subject ml/kg-min beats/min 1/min
Before After Before After Before After

Normoxic training group

N A 36.20  37.99 153 162 87.3 85.1
M I 39.70 42.490 188 191 107.9 119.4
T N 48.19  51.25 182 188 121.3 122.0
S N 51.96  50.43 196 196 122.0 124,90
K S 49.54  54.17 191 186 139.5 146.0
H W 46.52  48.07 194 191 90.6 95.3
Mean 47.02  47.39 184 186 111.0  115.0
SD 7.67 5.54 15 11 18.0 20.0
Hyperoxic training group

K Ka 46.11  49.17 180 178 115.2  126.3
H 38.77 43.95 175 180 92.8 102.8
K Ki 46.58 54.79 162 173 120.0  155.0
H M 54.65 57.10 184 189 140.2  142.7
Y O 45.18  52.20 183 186 118.6  158.6
K Si 43.74 44,30 196 200 122.9 126.2
H T 45.45  49.19 189 189 116.8 125.2
Mean 45.79  50.09** 181 185 118.0  133.0%
SD 4. 36 4.61 10 8 13.0 18.0
*:p<0. 05

*%:p<0. 01



Table 5. Lactate threshold (LT1 and LT2)
before and after training.

LT1 LT2
\702 VOz
Subject ml/kg-min ml/kg-min
Before After Before After
Normoxic training group
N A 14.5 17.5 17.5 24.2
M I 17.5 19.5 26.2 28.0
T N 20.5 25.0 41.0 36.5
N S 20.0 22.9 33.0 41.3
K S 28.0 31.5 37.5 44.0
H W 17.0 _ 21.5 36.0  37.0
Mean 19.6 23.0*** 31.9 35.2*
SD 4.3 4.5 7.9 7.0
Hyperoxic training group
K Ka 15.0 18.17 30.8 29.17
H K 16.7 26.2 26.2 40.0
K Ki 23.0 24.5 33.8 34.5
H M 20.0 32.0 36.6 46.5
Y O 20.5 20.0 30.0 38.0
K Si 20.3 24.3 36.5 32.5
H T 22.8 24.3 34.5 37.5
Mean 19. 17 24.3" 32.5 36.9
SD 2.1 4.0 3.4 5.1
*:p<0. 05
**%:p<0. 001
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Block diagram of the present study.
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- Fig.2, Experimental protocol of the maximal exercise test. -
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Fig.3 Determination of lactic threshold, LT1 and LTZ.
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"Fig. 4. All-out time and total work during maximal exercise tests

N while normoxia and hyperoxia inhalation before training.
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- Fig.5. Decrease or increase of red blood cell(RBC), hematcrit(Hct) and
. hemoglobin(Hb) concentration before and after training (Solid
columns: hyperoxic training group, and open: normoxic training
group).
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Fig.6.

All-out time and total work obtained at the maximal exercise
tests before and after training (Open columns: before training,

and striped: after).
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| Fig.7. Heart rate during training of 1lst, 6th and 12th training days -
(Open columns: normoxic training group, and solid: hyperoxic _

training group).
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