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Effects of hyperoxic gas inhalation during anaerobic exercise on performance
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Abstract

The purpose of the study was to examine the influence of hyperoxic gas (60% O2 in N2) inhalation on
performance of anaerobic exercise. Five male and five female university students measured 1RM (one
repetition maximum) of bench press exercise using Olympic barbell, and then a load (39.8+20.2 kg :
72.51+2.9%1RM) of performance test was decided. Subjects performed pench press (1 repetition/3
sec) until exhaustion while breathing air (normoxic condition: NOX) or a hyperoxic gas (hyperoxic
conditiion: HOX) on two separate occasions. The hyperoxic gas was inhalated for 30 min before and
during exercise. The number of repetitﬁ)n of bench press were 14.2+4.5 repetitions in NOX and
15.61+4.4 repetitions in HOX, that increased significantly by 9.9% (p<0.01) with hyperoxia. Eight of
the ten subjects increased the number of repetitions during hyperoxia than with normoxia. There was
no difference in the exercise time per repetition between NOX (3.510.5 sec/repetition) and HOX
(3.5%0.6 sec/repetition). Peak concentration of blood lactate after exercise were 3.30+0.75 mmol/l in
NOX and 3.3610.95 mmol/l in HOX, these showed no difference. The results of this study suggest
that hyperoxia may enhance the performace of anaerobic exercise.
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Table 1. Physical characteristics of subjects.

Age Height Weight Fat LBM
(yr) (cm) (kg) (%) (ka)
Male

A 23 166 65 11 54

B 22 164 61 16 52

(] 22 179 72 17 60

D 20 181 98 21 78

E 21 181 75 13 65
Mean 21.6 174.2 74.2 15.6 61.8
SD - 1.4 8.5 14.4 3.8 10.4

Female

F 21 158 49 23 38

G 20 163 59 20 48

H 22 162 57 20 45

| 22 158 49 23 38

J 22 164 52 20 41
Mean 214 161.0 53.2 21.2 42.0
SD 0.9 2.8 4.6 1.6 4.4

Total (n=10)

Mean 215 167.6 63.8 18.4 51.9
SD 1.0 9.2 15.2 4.1 12.9

LBM, lean body mass.
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Photo. 1. The form of bench press exercise.
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Photo. 2. The device for inhalating hyperoxic gas.
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Photo. 3. Experimental set up of performance test.
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Table 2. 1RM and exercise load of repetition maximum test in each

subject.
1RM Exercise % of 1RM

(kg) load (kg) (%)

Male
A 85.0 60.0 70.6
B 55.0 40.0 72.7
C 52.5 375 71.4
D 100.0 70.0 70.0
E 100.0 70.0 70.0
Mean 78.5 55.5 70.9
SD 23.4 15.9 1.1

Female
F 25.0 20.0 80.0
G 47.5 35.0 73.7
H 35.0 25.0 71.4
| 27.5 20.0 72.7
J 27.5 20.0 72.7
Mean 32.5 24.0 741
SD 9.2 6.5 3.4
Total (n=10)

Mean 55.5 39.8 725
SD 29.5 20.2 2.9

1RM, one repetition maximum.

2. fFERGE

RICBERGEM R EBRERMFICBIT 2RAT A FOMEEREE R L2, XV FTLAD
BRI IE 2R TIR1424450TH o720 LT, BBRELMETIXIS.6+440TH Y

Bizmb o (p<001), HTAT A MEORBIERUTIRLZ L) 12, ZREMTIF485+
9.9%, BERESFRMTIIS36E134WTH o 7245, 1H D7) OBERFEIITEMG & RS TH
o7z (ZBRGM 352058, BRERME 1 3.51068),
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Table 3. Number of repetition of the bench press
exercise in normoxic and hyperoxic conditions.

Number of repetition

NOX HOX

Male
A 10.5 13.6
B 17.6 16.6
C 15.7 16.8
D 11.7 12.7
E 8.8 10.6
Mean 12.9 1441
SD 3.7 2.6

Female
F 13.1 15.5
G 8.6 8.6
H 15.8 18.6
| 18.2 20.1
J 22.3 22.9
Mean 15.6 17.1
SD 52 5.5
Total (n=10)
Mean 14.2 15.6
SD 4.5 4.4
Significance p<0.01

NOX, normoxic condition; HOX, hyperoxic condition

Table 4. Exercise time of the bench press exercise in normoxic and
hyperoxic conditions.

Exercise time

(sec) (sec/repetition)
NOX HOX NOX HOX
Male

A 44.6 46.7 4.2 3.4

B 56.1 58.2 3.2 3.5

C 51.0 60.7 3.3 3.6

D 39.4 38.9 3.4 3.1

E 31.0 35.5 3.5 3.4
Mean 44.4 48.0 35 3.4
SD 9.8 11.2 0.4 0.2

Female

F 52.2 68.1 4.0 4.4

G 37.0 38.2 4.3 4.4

H 58.7 53.6 3.7 2.9

| 57.1 75.2 3.1 3.7

J 57.9 60.5 2.6 2.6
Mean 52.6 59.1 3.5 3.6
SD 9.1 14.2 0.7 0.8

Total (n=10)
Mean 48.5 53.6 3.5 3.5
SD 9.9 13.4 0.5 0.6
Significance p<0.05 ns

NOX, normoxic condition; HOX, hyperoxic condition. ns, not significant.
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Fig.1. Changes in blood lactate during rest and recovery with normoxia and hyperoxia. Each data point
is means * SD (vertical bars).
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Table 5. Peak concentration of blood lactate after
the bench press exercise in normoxic and hyperoxic

conditions.
Peak blood lactate (mmoi/l)
NOX - HOX
Male
A 422 5.03
B 4,11 3.47
C 3.78 3.56
D 413 4.38
E 3.30 4.21
Mean 3.91 4.13
SD 0.38 0.64
Female
F 2.58 3.09
G 3.17 2.52
H 1.96 2.54
| 2.82 217
J 2.92 2.60
Mean ) 2.69 2.58
SD 0.46 0.33
Total (n=10)
Mean 3.30 3.36
SD 0.75 0.95
Significance ns

NOX, normoxic condition; HOX, hyperoxic condition.
ns, not significant.
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Fig.2. Changes in heart rate during rest and recovery with normoxia and hyperoxia. Each data point is
means £ SD (vertical bars).
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1000 -
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800 A
n=10

2 600 -
E
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200 A
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Fig.3. Changes in Vo during rest, exercise, and recovery with normoxia. Each data point is means +
SD (vertical bars).
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Fig.4. Changes in Vco: during rest, exercise, and recovery with normoxia and hyperoxia. Each data
point is means & SD (vertical bars).
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