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Effects of hyperoxic gas inhalation during recovery after exhaustive anaerobic exercise
on blood Iactate and performance

e KB WA KR R SR

I—%‘ﬁ %**** %jﬁ i’{ﬁ***** LUH‘ %_‘*uu*

Abstract

The purpose of this study was to ‘determine whether hyperoxic gas inhalation following anaerobic
exercise hastens recovery or enhances subsequent performance. Eight male and four female university
students performed two bouts of bench press exercise to exhaustion at 70% of 1RM (performance test:
PT-1 and 2). Interval of two exercises was separated by a 30 min recovery period during which the
subjects breathed either room air (NOX) or hyperoxic gas (60% Oz2 in nitrogen: HOX) for 20 min (1-21
min of recovery time). The entire procedure was repeated on each subject using the opposite gas on
another day. The work load in PT was 41.3+10.9 kg (70.2% of 1RM). The numbers of repetition of
bench press in NOX and HOX conditions were 15.0£4.7 and 14.5 +4.4 repetitions in PT-1, and
13.7%4.1 and 13.0%4.0 repetitions in PT-2 (NOX, -8.7%: HOX, -10.3%), there were no significant
differences between both conditions, respectively. The changes of blood lactate concentration and its
peak values (NOX, 4.00£1.08 mM: HOX, 3.90£0.88 mM) during recovery periods were not
significantly different between NOX and HOX conditions. In conclusion, these data indicate that

hyperoxic gas inhalation offers no advantages on recovery from exhaustive anaerobic exercise or on
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- subsequent exercise performance.

Key words: hyperoxia, bench press, blood lactate, recovery, performance
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WERE Y. ML BUSA R ULBAZOAFH12ETH Y. WL YT FhL—=Y Y
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BEEETHOETRBELHETS 2 Lok o THEB LAY, 25, ERICELS T, HRE
CEBROBH, FE. RUREMICOVTHICEE LT, ERBNOFAELEL,

Table 1. Physical characteristics of the subjects.

Age Height Weight Fat LBM
{yr) (cm) (kg) (%) (kg)
Male (n=8) .

A 23 167.7 63.1 10.7 56.3’

B 23 171.4 66.3 13.5 57.3

C 24 168.1 63.2 141 54.3

D 21 182.2 68.2 10.9 - 60.8

E 19 171.0 80.9 19.6 65.0

F 19 166.5 63.8 9.8 57.5

G 22 178.2 73.0 19.1 59.1

H 22 183.8 69.1 15.8 58.2
Mean 21.6 173.6 68.5 14.2 - 58.6
SD 1.8 6.8 6.1 3.8 3.2

Female (n=4)

| 26 163.3 63.6 26.4 46.8

J 19 169.9 68.2 22.2 53.1

K 19 155.8 54.2 25.0 40.7

L 21 1541 56.0 29.9 39.3
Mean 21.3 160.8 60.5 25.9 44.9
SD 3.3 7.3 6.6 3.2 6.3

Total (n=12) '

Mean 21.5 169.3 65.8 18.1 54.0
SD 2.3 9.2 7.1 6.7 7.9

LBM, lean body mass.
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WAFEE. TP, BBEELTAERE AP LE =V F 2 —T %N L THEFIKAY DK
VIFLYEY V7 RBTILICLoTHR L, 200LD 5 75 ANy FiZfdl, £ LT,
COBHBEIEELEN L TEBREICRA SISz, BBRERAIET R MIRTHOBEL, oF
DEEET (EFEME) B15052145F TO05HE Lz, ZREEBETIE, BBRELED
77 ANy FOZREREMO TEREFR S S/, 5B, HRECIEREBHBEOL
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RIHEBOBEMBEN2 (99.9999%) K UIRUEH 2 (15.1%02+4.9%C02) & %\ i3 EHEERE
AR (61.8%02+52%C02) 12 & » THIE L7z 2A5H78% (HABSRZ 5418 Respina IH 26)
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MBI, R, 7 BT RIS, 49, 79, 205, 08RUF 2 EEHK
THAFICA =Ly MICE D FREZERN L CEAOAIABF Y ET Y —F2—7 (YSI
1505 CAPILLARY DISPENSERS, 25 ¢ 1) B\ CHRIL L. I A $LBRE % YSTAL S 1M+ FLERHI 2 25
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6. HEHLE

AR TR OEEREIC X o TR Lz, 3 BRElRUBRELHECBT 550
EED LB~ OERI L 2 FH OB L VAT o 720 12 BIEHEO 20 B3 fEBRER5%
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m. &%
1. 1RMEU'70%1RM Table 2. 1RM and 70% 1RM of the
! . bench press in each subject.
FU I BWEHRE DIRMK M70%1RM () A 705 1M
FALOER) 2R Lk, ZREROMEE (k) (kg)
‘ Male (n=8)
IRM7%58.8+15.1kgTH ) . 70%1RMA 41.3 % A 67.5 47.5
B 62.5 45.0
10.9kg (70.2%1RM) Td - 72 o] 65.0 45.0
D 67.5 47.5
E 80.0 57.5
F 75.0 52.5
G . 55.0 38.5
H 67.5 47.5
Mean 675 476
SD 7.6 5.6
Female (n=4)
| 55.0 37.5
J 425 30.0
K 31.0 22.0
L 375 25.0
Mean 415 28.6
SD 10.2 6.8
Total (n=12)
Mean 58.8 413
Sb 15.1 10.9

1RM, one repetition maximum;
ns, not significant.
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2. REmEH

FICRBEFEH T A MCBIFARYF I LVADRERHER L. 7 A MORKBEEIE
ZeREMEA15.02 4.7 L CHBELEBH 145440 TH Y, 7 A P2TIREKII
137141023 L CT13.0£40ETH Y. & D ICAKGFBICEEZEIRO O NG D072, & B,
FAMIKT B 7R NM2ORBEARDOBIER, BREEF13E1.60H (8.7%). HERELRN
AS15+£09E (103%) THY ., MEHFL BIFIFFAETH 72,

Table 3. Repetition of the bench press with normoxic and hyperoxic

conditions. - v
PT-1 (rep) PT-2 (rep)
Nor Hyp Nor Hyp
Male (n=8)
A 11.0 14.3 11.2 13.5
B 17.1 17.5 14.9 16.5
c 12.0 11.9 101 11.1
D 13.4 11.4 12.9 10.9
E 16.7 15.3 15.2 12.9
F 13.3 131 13.9 12.0
G 11.4 11.2 9.5 8.4
H 15.5 14.3 14.4 12.1
Mean 13.8 13.6 12.8 12.2
SD 24 2.2 2.2 2.3
Female (n=4) :
| 20.2 19.0 19.4 171
J _ 14.4 15.4 14.5 14.5
K 13.2 10.2 1.2 9.0
L 22.2 20.3 17.2 175
Mean 17.5 16.2 15.6 14.5
SD 4.4 4.5 3.5 3.9
Total (n=12)
Mean 15.0 14.5 13.7 13.0
SD 4.7 4.4 4.1 4.0
Significance ns ns

PT-1, Performance Test-1; PT-2, Performance Test-2;
Nor, Normoxic condition; Hyp, Hyperoxic condition;
ns, not significant. )
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FATIRKER T X b CBTBRYFTLADESEEER L, 72 N OESHEEI
ZEREMAT50.1111.98 (3.34+0.138/H) 12 L CHBERESMH0550.0£8.9% (3.48+£0.20%5/
m) T b v FRT A P2TIREREHI44.911028 (3.27+0.168/H) 1T U TEBRFES
554424878 (3.45+£0368/M) THY, WTNIWERHBICEEZEIRD LR D 072,

Table 4. The time from beginning of the bench press exercise to all-out (A). The time required
of per one repetition (B).

(A) (B)
PT-1 (sec) PT-2 (sec) "PT-1 (sec/rep) PT-2 (sec/rep) -
Nor  Hyp Nor Hyp Nor ~ Hyp Nor  Hyp
male (n=8) male (n=8)
A 36.8 52.6 344 443 A 3.35 3.68 3.07 328
B 55.7 57.2 495 56.3 B 3.26 3.27 3.32 3.41
c 410 412 342 38.0 o] 342 3.46 3.39 3.42
D 454 423 449 38.9 D 3.39 3.71 3.48 3.57
E 53.3 50.9 482 425 E 3.19 3.33 3.17 3.29
F 453 477 494 526 F 341 3.64 3.55 4.38
G 39.3 411 30.7 2958 G 3.45 3.67 3.23 3.55
H 542 522 454 417 H 3.52 3.65 3.16 3.45
Mean 464 48.2 42.1 43.0 Mean  3.37 3.55 3.30 3.55
SD 7.3 6.1 7.7 84 SD 0.11 0.7 0.17__0.35
Female (n=4) Female (n=4)
| 69.3 60.7 65.2 54.0 I 343 3.19 3.36 3.16
J 46.5 496 445 436 J 323 322 . 3.07 3.0
K 40.3 36.9 350 333 K 3.05 3.62 3.13 3.70
L 744 674 57.3 548 L 3.35 3.32 3.33 3.13
Mean 576 53.7 50.5 464 Mean 327 3.34 322 325
SD 16.7 134 13.4  10.1 SD 0.16 _0.19 0.15 0.31
Total (n=12) ' Total (n=12)
Mean 50.1 50.0 449 442 Mean 3.34 348 327 345
SD 119 8.9 10.2 8.7 Sb 0.13 0.20 0.16 0.36
Significance ns ns Significance ns ns

PT-1, Performance Test-1; PT-2, Performance Test-2;
Nor, Normoxic condition; Hyp, Hyperoxic condition;
ns, not significant.
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PT-1 . .
Recovery period (min.)

Fig 1. Changes in heart rate during rest, exercise, and recovery period with normoxia and
hyperoxia.

—151—



4 . Vo R UVco: ‘

213 ZBRSEHOVeNEE % . KB ERAEGRUEBRELRMEC BT 5 V0.0 K8 % 7R
L7zo BRESEHOVoUE, F7 5 ANy FETIBRFMENS2 220 I08E L1072,
BEERCEBEHOVeoE, WTFROBEIZBW T ZREERUEBRESGBICEREIR
B LNRD 72,

e NOTMOXia

800 1

700 1

600 1 n
g 500 f
& /
E 400 f
S
> 300 A r{{

T {F i
200 1
100 +— —— . . r : . .
Rest 1‘ 1 3 5 10 15 20 25 30 PT-2

PT-1 . .
Recovery period (min.)

Fig 2. Change in Vo: during rest, exercise, and recovery period in normoxic condition.
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Fig 3. Changes in Vco: during rest, exercise, and recovery period in normoxic and hyperoxic
conditions.
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HBERERAY FRLER LR

H4lc 3 ZREhRUBRES Table 5. ‘Peak value of blood lactate
. concentration.
HomPIBECEHERL A,
Nor Hyp
BRSO MHELBEL, wWIho (mM) (mM)
Male (n=8)
BECBVWTHEREHER VSRR A 3.56 4.51
) B 557 5.10
FEMABICEBEEZIRD LN c 3.19 4.04
R D 5.33 3.97
oz, T, FESIFBREERT E 4.84 5.18
_ F 4.43 4,59
EMELEMIIBIT A EEMPILER G 2.71 2.93
B R . H 3.07 3.24
/[_[E %/j_\. L/ f:o Hilmmqj?L%{E cj:.:l’_‘. Mean 4.09 4_20
SD 1.10 0.81
= S ) > -
RS T4.00+£1.08mMTH > 72D Female (n=4)
-4 = 133,90+ | '5.16 3.58
Ext LCBBELEAHTIE3.90 J 436 >89
. < . EE K 2.50 2.51
0.88mMTH D, MEGMICE] L 330 424
EFED BN 12 . Mean 8.83 3.31
SD 1.17 0.76
Total (n=12)
Mean 4.00 3.90
SD 1.08 0.88
_Significance ns

Nor, Normoxic condition; Hyp, Hyperoxic

condition; ns, not significant

4.5 1
4.0 A
3.5 1
3.0 1
2.5 1
201
15 {8 |
1.0 1

Blood lactate (mM)

s Joe. NOrmoxia
- Hyperoxia

0.5

Recovery period (min.)

Rest 1 4 7 20

30

PT-2

Fig 4. Changes in blood lactate during rest, exercise, and recovery period in normoxic and

hyperoxic conditions.
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