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Tねe effe亡tS Of the preceding swi用刀ingin c81d water

On the maxi∬】aland submaxiI陀1bicycl．e－riding．

TakeshiI柑TSIJI

SummaI■y

l）The purpose of the present study was toinvestigate the effects of preceding

SWi爪ming at18W Water te叩erature 8n fol18Wing bicycle－r亘dingin air．

2）Six trained male swimmers were served as subje仁t．

3）They swam at 200C and 278C for 30 m皇．nutes fDllowed by both maximaland

Sub】¶aXiI柑1bicycling．

4）During the 30min－SWimming at 200C oxygen uptake was significantry higher

than at 270C，and the averaged differen仁e WaS 367 m虫／min．

After the 30min－SWi】Ⅵming at 200C，re亡taltemperature wa邑10Wer than at 270C

and bloodlactate concentration wa5 heigber than tbat，and the differences of

O．860C andl．41mmo月／ゼ were 5ignificant respectivery．

5）During the submaximalbicycling followed after 30min－SWimming at 200C，heart

rate was significantrylower than at 270C unti120min，and the difference

Wa512 beats／min．

6）During the 招aXimalbicycling 軸110Wed after 30min－SWimming at 20むC，fHmax

and伽2max were significantly decreased compared to 30min－SWi】¶ming at 270C

f∫0珊169±7 beats／苅in，3155±117 m腰／珊in′18150±8beats一柏in，2928±148 m超ノmin

respectively．

7）The fH peak and maximalwork time was significantly correlated to rectal

te】叩erature．

8）From the above ob5erVations，it was ascertained that the decreas of rectal

temperature and theincrease of oxygen uptake observed during 30min－SWimming

at 200C water teI叩erature a5 COmPared to 27DC significantly affected the

heart rate and duIling sub用aXi珊albi仁y亡1ing，and the heart rate and oxygen up

take during maximalbicycling so that the decrease of12 beats／min，19 beats／

min，227 m鬼／min were observed respectively，and that resultedinl昭一丘ecrease

Of performance perlOCMdecrease of rectaltemperature．
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でablel・Pbysicalcharacteristics，Vo2m孔Ⅹand swimming performance of the subje亡tS．

～

仙

Age Stature Weight Body fat 甘02max Best Time

Subjects Swimming Bi叩Cling Swimming Bi亡y亡1inglOOm free style

（yr）（cm） （kg） （％） （ml巾in） （ml／軸／min） （min，Se亡〕

K O l畠 177．2

Y T 21 166．8

M 拡 1日 174．8

M O 19 177．9

H O 19 167．5

Ⅳ S 19 178．員

72．5 13．0

66．2 10．4

71．3 15．8

64．8 10．9

61．6 11．1

72．8 12．3

3231 3468

3269 3377

4335 3476

33員1 3550

3643 3485

4281 3383

44．6 47．員 1，05

49．4 51．0 0，59

60．8 48．8 1，00

52．2 54．8 0，56

59．1 56．6 0，57

5員．員 46．5 0，54

Ⅹ 19 172・5 68・2 12・2 3690 3457 54．2 50．9 0，59

±S D 1 4．4 4．3 1．8 457 60 5．9 3．7 4

招

（
轟
袖
緒
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磯
遍
舶
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Table 2．Bloodlactate and free fatty a亡ids concentration

at rest，after 30 min－SWiI乃ming at 27DC and 20PC，during

follo甘ing sub】陀Ⅹimalbicycling and after the bicycling．

StCe

二
7
Jbu5 r

●

e

Dr

ふL

m川

a

e

＝
W
n

t

rest

ln alI■

after

SWlⅡl

bicycling

5min 茎10min ≡15min

一
肌

gn

r▲

・l

e

l

▲L

C

f

y

a

C・lb

K

L A

（mo月／ゼ）

C
O

1．29 ≡ 1．41

1．52 三 1．77

27 1．15

20 1．74

M I亡

M

27

20 1．47

3．36

4．51

4．41≡ 4．23 三 3．01

3．25 董 4．33 三 2．46

1．68 董 3．05 萱 4．60

2．31… 3．30

2．00 ≡ 2．52

4．06 ≡ 3．26

3．92

4．62

3．29

3．35 喜 3．50 … 2．13

2．77 ≡ 3．24 … 1．92

10 ≡ 2．66

1．58 喜 3．38

H

hげ

6．15 董 6．87

1．50 ≡ 1．63 ≡ 4．84 ≡ 5．57

1．05 三 4．07 ≡ 4．70 ≡ 3．56

N 27

20

1．09

1．39

1．89

3．60

3．02 ≡ 2．95

4．58 喜 5．10

3．46

3．88

6．07 曇 2．55

3．59 ≡ 1．95

2．77 … 1．77

4．02 三 3．08

nリqu＋一Ⅹ 27 1．31

±0．18

1．79

±0．24

3．24

±0．77

4．51

±1．13

4．69

±1．55

2．92

±0．94

nリS＋一Ⅹ 1．46

±0．21

3．20串

±0．87

4．07

±0．65

3．67

±0．87

3．82

±0．37

2．76

±0．72

K

TY

施M

27 …0．049

20 ≡ 0．718

27

20

27

20

M 27

20

0．902 ≡0．699

0．324 ≡ 0．176

0．170 ≡0．681… 0．451

0．157 三0．431≡ 0．440

0．578 三0．513 …1．047

0．236 三0．158 ≡0．197

0．387

0．236 董0．236

0．736 書0．731

0．324

0．665

0．505 ≡ 0．728

0．363 ≡0．321≡ 0．497

0．404 ≡0．368 ≡0．659

0．459 ≡0．519

0．165 至 0．547

H 27

0．525 ≡ 0．464 貢 0．352

0．396

20 ≡ 0．151≡ 0．184

0．346

0．187

N 27

20

0．082

0．288

0．190

0．536

0．170

0．470

0．387

0．264

0．352

0．264

0．495

0．942

0．431

0．236

0．332

Ⅹ±S D 27 AHV
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Table3．Com陀rison of，reCrtaltemperature at rest andduring swimmingat270Cand20白C

between submaximaland maximaltrials．

他ter Ex紺Cise R眈taltemp．ぐQ

te叩．intensity rest rest swimming （min）

（OQ inairinwater
－0 －3 －6 －9 －12 －15 －1畠 －21 －24 －27 －30

27

Sub打払Ⅹ 36．85 －36．87 36．86 36．82 36．80 36．牢236．87 36．9136．98 37．03 37．86 37．12 37．15

±0．．24 ±0．25 ±0．24±0．25±0．23±0．25±0．27±0．29士0．29±0．32±0．35±0．37±0．39

maX 37．81 36．97 36．93 36．96 36．95 36．99 37．30 37．12 37．1員 37．25 37．30 37．36 37．40

‾±0．41±0．44 ±0．23±0．28±0．21±0．16 ±0．62 ±0．18±0．22 ±0．26±0．31±0．34 ±0．37

20

Subm已Ⅹ 36．79 36．82 36．83 36．80 35．9136．63 36．62 36．55 36．52 36．45 36．40‘36．37 36．29

±0．22 ±0．24 ±0．27±0．33±0．91±0．42±0．45±0．47±0．54±0．64±0．69±0．74±0．77

maX 36．93 36．92 36．89 36．85 36．7136．66 36．56 36．5136．50 36．46 36．43 36．40 36．35

±0．il±0．11 ±0．16±0．20±0．29±0．35±0．41±■0．47±0．53±0．61±0．66±0．71±0．75

仙

州

Ⅳ

叫

一

（

）

召
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Table 4．Eomparison of 8Ⅹygen uP tak¢，heart rate and respiratory ex亡hange ratio

at rest and during swim苅ing at 27¢C and20QC between submaximaland maximaltrials．

rest ‾reSt SWimming （min）

1n alr in water －5 －10 －15 －20 －25 －30、

27QC

●

Vo2

（m吋min）

Submax

maX

295 339 1904 レ1882 1862 1832 1781 17員7

±15 ± 44 ±248 士224 ±225 ±17′7 ±293 ±18了

302 398 2124 2136 2054 2002 2009 2035

± 29 ± 52 ±447 ±424 ±405 ±403 ±3員3 ±395

Submax

maX

348 588 2307 2313 2228 2207 2012 2182

200C ± 67 ±184 ±409 ±289 ±344 ±276 士397 ±325

296 525 2305 2294 2199 21員0
＿
2131 2140

± 24 ±157 ±319 ±2日日 ±265 ±316 ±297 士312

270C

fH

（beats／min）

Submax

maX

65 62 115 118 119 118 118 119

士10． ± 8 ± 2 ± 4 ± 6 士 6 ± 7 士 き

66
－65

129 130 131 130 130 132

士 8 ± 8 ±12 ± ユ5 ±14 ±15 ± 土4 士15

Submax

maX

62 76 121 122 120 120 122 122

28¢C ± 7 ±11 士10 士 8 ± 員 士 員 士 8 士 員

63 71 121 122 120 119 119 1字0
± 5▼ 士ユ5 ± 8 ± 員 ± 畠 ± 9 ±10 ±12

27QC

R

20QC

Submax

maX

0．‾85 0．92 0．83 0．87 0．89 0．86 0．88 0．86

±0．10 ±0．88 ±0．0■4 ±0．03 ±0．04 ±0．05 ±0．03 ±0．03

0．81 0．85 0．員3 0．85 0こ87 0．86 0．84 0．8T

±0．03 ±0．83 ±0．03 ±0．84 ±0．04 ±0．04 ±0．05 ±0．05

5ubmax

maX

0．83 0．84 0．80 0．畠0 0．82 0．81 0．83 0．82

±0．87 ±0．員0 ±0．05 ±0．86 ±0．06 ±0．07 士0．08 ±0．0了、

0．78 0．77 0．81 0．83 0．82 0．82 0．83 0．83

±0．84 ±0．85 ±0．05 ±0．84 ±0．03 ±0．04 ±0．04 ±0．04

l‡ 1 【‡ l】 弓 1

朝

′‾ヽ

㌧ノ
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Table 5．Blood free fatty acids con亡entration at

rest，after30min－SWimming at 270C and 200C，and

after the bicycling．

S
⊥LCe

．】「J
buS

r⊥

●

e

nr

▲L

m

C

a

e

O

＝
川
H

▲L

rest

in

air

gn

r

・l

e

m岬

＋し

m

f

・l

a

WS gn

r1－

・l

e

l

t

C

f

VJ

a

C・lb

K 72 0．562 茎 0．404

F F A

（mEq／虐）

Y T

M K

M

20 ≡0．381≡ 0．233

27 三0．228 ≡0．431

20 董 0．184

1．301

0．360

0．321

0．495

葛

【

L

D

27 董0．266 董0．516

20 …0．335 …0．527

27 蔓 0．313 三0．335

20 … 0．165 …oi547

27・茎 0．203 ≡ 0．272

20 ≡0．151≡ 0．266

27 …0．135 ≡0．269

20 ≡0．225 ≡ 0．440

0．569

0．505

0．266

0．942

0．275

0．313

0．275

0．231

Ⅹ±SI〕

Ⅹ±5D

27

20

0．285

0．136

0．240

0．087

0．371

0．089

0．403

0．130

0．501

0．373

0．474

0．230

†l

】

L

＝

・ ら

（賦天堂大学用 箋）
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TableJ6∴ Exhaustive timein 加aXiⅡlalbicycling

after 30 Ⅱlin swiⅡl府ing at 270C and 200C．

Exhaustive tilⅢe

Subject （min，SeC）

270C 200C

6’00’’〈 7’08”

Y T 5’23”

M K 7’04”

M O 4’33”

H O 6’09”

Ⅳ S 4’17’’

4’48”

3’34’’

3’07”

3’22”

2’16”

Ⅹ 5’57” 4’04”

±SI〕 ± 57” ±1’57”

！【

【 1

F L

1 ト

（栃天堂大学用 箋）
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Fig・1・Changes of rectaltemperature at rest，during swimming at200C and270C，

and sub加aXi劫albicyclingin air．

＊（Pく0．05）and＊＊（Pく0．01）show significantry different Ofrom●．

30
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