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齢蒼；2■・ヰ±ヰ歳ト身葺長，呈1句1．卜1±至4．8！肌，葺・お＿
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The effect of hype工IOXic t工laining

On endurance capaeity and pe工■formance

KoJiSUGIYAMA

Summa工ly

l） The pu工lPOSe Of the p工leSent Study was to evidence if

hypeエー0Ⅹic tI－alning would be moエーe effective on endurance

CaPaCity and pe工、fofImanCe mOfIe than noエーmOXic tfIaining．

2） Participated fourteen male students as subjects who had not

been perfo工Iming any 工－egula工－ enduエーanCe training． They were

●

dlvided lnto two g工IOuPS On the basis of thei工I Vo2maX；

One engagedin a hyperoxIc t工、aining and anothefIa nOエーmOXic．

3）Trainingintensity of the hyperoxic training group was 85％

●

Of Vo2maX Obtained at maximal exeエーCISe teSt Perfoエーmed

breathing gas mixtuエーe Of 60％02in N2．That of the no工ImOXic was

●

85％of Vo2maX bbtained b工－eathing エー00m ai工－．Duエーation of daily

t工、aining of the fo工Ime工IWaSlOmin，and that of the latte工、waS

lOmin 22sec tollmin 30sec；thus both woエーk was equal．FエーequenCy

and peエーiod were 3days／week and 4weeks，reSPeCtively．

●

4） Vo2maX，Lactate thエーeShold（LTl），alユーOut time，tOtalwork and
●

VEmaX in the hype工IOXic tralning group we工Ie Significantly

lmproved ffIOm45．79i4．36地／佃・min to 50．09i4．611色ノ佃・min，19．7i2．7

破／輸・mln to 24．3！4．0舶／也・min，18mln7secilmin23sec to19min58seci

lmin52sec，12，978i2，075kpm to16，020i3，088kpm andl18．0±13．0

曳／hin t0133．0±18．0虚／血in，reSPeetively．In addition，beart rate

duエー1ng tflaining was significantly dec工IeaSed．

5） Lactate threshold（LTl），alエーOut time and

no工、mOXic were significantlyimpエー0Ved from

23．0±4．5肌色／地・mln，17mln18sec！1min37sec to

and ll，792i2，432kpm to 14，853i3，176kpm，

● ●

Vo2maX and VEmaX and heaエーt rate dufIing

total wo工Ik in the

19．6i4．3也／垣・min to

19min7seeilmin53sec

respectively．But，

t工、aining we工、e nOt

Significantユyimproved．

6） Fエー0m those fIeSults，it was concluded that hypeエー0Ⅹic training

WOuld be mo工、e uSefultoimpI－0Ve the enduIIanCe CaPaeity and

Perfo工－manCe than noエーmoxic tエーaining．



Tablel．Physicalcharacteristics of the subjects．

Age Stature Weight

yr cm kg

い・ai皿ing group

19 173．4 71．8

23 182．7 77．3

23 163．1 62．3

21 165．8 54．7

19 167．1 69．0

19 169．7 63．7

21 166．8 54．1

Subject

Ⅳ0Ⅰ・mOXic

Ⅳ A

祖 I

T Ⅳ

Ⅳ S

X S

斑 O

H W

刃ean 21 169．8 64．7

SD 2 6．1 8．0

Hyperoxic trai皿ing group

E Ea 24 173．4 59．8

H E 24 170．4 62．6

Ⅹ Ei 21 169．2 66．2

H 即 23 166．7 65．2

Y O 20 173．0 63．O

E Si 21 175．0 79．7

H T 23 163．1 65．2

肘ean 22 170．1 66．O

SD 1 3．9 6．0



Table2・馳xiヤ10ⅩygenuPtake（音02maX），heartrate（HRmax）andventilation
●

（VEmaX）obtained while breatbing room air or60％02 gaS mixture．

● ●

Vo2maX HR爪aX VEmaX

Subject ml／kg・min beats／min l／min

room air 60Ⅹ02 rOOm air 60Ⅹ02 rOOm air 60Ⅹ02

a

・l

●l

A

I

Ⅳ

S

qU

O

W

X

ⅣA

WA

河u

O

S

T

Ⅳ

河u

T

Ⅳ

Ⅳ凡

Mu

H

K
‥
H

VA

H

V⊥

WA

U‖

36．20 35．51

39．70 46．10

48．19 52．40

51．96 59．00

49．54 56．80

52．65 62．90

46．52 56．24

46．11 62．72

38．77 48．65

46．58 51．80

54．65 60．54

45．18 51．60

43．74 51．91

45．47 51．15

153 153

188 192

182 200

196 194

191 184

186 188

194 191

180 186

175 164

162 165

184 186

183 186

196 200

189 188

87．3 59．7

107．9 98．9

121．3 129．4

122．0 106．5

139．5 124．7

107．6 94．2

90．6 88．1

115．2 116．5

92．8 88．9

120．0 125．4

140．2 139．6

118．6 108．7

122．9 114．0

116．8 111．4

na

D

e

S

‖Mu 46．09 53．38＊＊＊ 183 184 114．5 107．5＊

5．12 7．01 12 13 15．5 19．9

＊：Pく0．05

＊＊＊：Pく0．001



▼ ●

Table 4．Vo2maX，HRmax and VEmaX Obtained through performed the

maximalexeI、Cise tests befoI・e and afteI・tIlaining while

breathing room air．

■

Vo2maX HIモmax

Subject
＿ザ1ノkgて＿虹連

beats／min

Before After Before AfteI、

●

VEmaX

l／min

BefoI・e After

的rmoxic traiIling group

Ⅳ A 36．20 37．99

乃 Ⅰ 39．70 42．40

T Ⅳ 48．19 51．25

S Ⅳ 51．96 50．43

Ⅹ S 49．54 54．17

H W 46．52 48．07

153 162

188 191

182 188

196 196

191 186

194 191

87．3 85．1

107．9 119．4

121．3 122．0

122．0 124．0

139．5 146．0

90．6 95．3

斑ean 47．02 47．39 184 186 111．0 115．O

SD 7．67 5．54 15 11 18．0 20．0

Hyperoxic tI・ainiIlg grOuP

X Xa 46．11 49．17

H E 38．77 43．95

E Ei 46．58 54．79

H 光 54．65 57．10

Y O 45．18 52．20

Ⅹ Si 43．74 44．30

H T 45．45 49．19

180 178

175 180

162 173

184 189

183 186

196 200

189 189

115．2 126．3

92．8 102．8

120．0 155．0

140．2 142．7

118．6 158．6

122．9 126．2

116．8 125．2

斑ean 45．79 50．09＝ 181 185 118．0 133．0‡

SD 4．36 4．61 10 8 13．0 18．0

＊：Pく0．05

＊＊：Pく0．01



Table5．Lactate threshold（LTland LT2）

before and afteヱ、trainiIlg．

Ll－1 L T2

甘02 や02

Subject ml／kg・min ml／kg・min

Before After BefoI・e Aftef・

Ⅳ0IlmOXic traiming group

Ⅳ A 14．5 17．5

斑 I 17．5 19．5

T Ⅳ 20．5 25．0

Ⅳ S 20．0 22．9

E S 28．0 31．5

H W 17．0 21．5

17．5 24．2

26．2 28．0

41．0 36．5

33．0 41．3

37．5 44．0

36．0 37．0

斑ean 19．6 23．0‡＊＊ 31．9 35．2＊

SD 4．3 4．5 7．9 7．0

Hyperoxic training group

K Ea 15．0 18．7

H K 16．7 26．2

E Ki 23．0 24．5

H 斑 20．0 32．O

Y O 20．5 20．0

Ⅹ Si 20．3 24．3

H T 22．8 24．3

30．8 29．7

26．2 40．0

33．8 34．5

36．6 46．5

30．0 38．0

36．5 32．5

34．5 37．5

斑ean 19．7 24．3‡ 32．5 36．9

SD 2．7 4．0 3．4 5．1

＊：Pく0．05

＊＊＊：Pく0．001
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Fig．3 Determination oflactic tl汀eShold，LTlamd LT2．

（臓天堂大学用箋）
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ダig．4．AlトーOut time and totalwork during maximalexercise tests

while normoxia and hyperoxiainhalation before training．

（順天堂大学用箋）
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（順天堂大学用箋）
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ダig．6．Al卜out time and totalwork obtained at tfle maXimalexercise

tests before and after training（Open columns：before training，

and striped：after）．

（順天堂大学用箋）
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