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Effects of Strength-endurance after Four
Day Hypoxic Train with Weightlifters

Abstract

Object: The purpose of this study was to examine the effects
of four days hypoxic training on strength-endurance in weig
htlifters.Methods:Six collegiate male weightlifters whosera
nking was in top 15 of Taiwan (mean age 21 + 1.96 years; He
ight: 170.83 £ 4.79 cm; Weight: 83.51 £ 11.41 kg; training
experiences:7.83 + 3.18 years) participant.in present study.
Prior to training, they underwent three tests (1LRM,Specific
test and anaerobic/aerobic test) ; the blood lactate and heart
rate were measured during Specific test.Thereafter,who cond
ucted 4 days normobaric hypoxic (FiO2=13%)training (4x4x2
00m interval rest 90s exercise load between was between 40
Oand500watt)with rowing ergometer (Conceptll) Blood Lac
tate,ammonia and heart rate were measured on anaerobic aero
bic test.In the period of hypoxic training the biomarkers were
also measured before during and after training.Depen dent

t-test and Pearson correlation were used to analysis the data.

Keywords:normobaric hypoxia, blood lactate, ammonia.
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PHOCH IR R

E-3' HEE H3L

adenosine monophosphate AMP R
adenosine monophosphate protein kinase ~ AMPK H AR e E LR
adenosine triphosphate ATP =R S
creatine phosphate CrP W BRI .
end of the first minute to fifteenth minute E1-E15 HEEEHEE - ER

F+ R
fraction of inspired oxygen FIO, AREE
hypoxia H (=)
heart rate HR LBk
inosine monophosphate IMP A E
meter m NN
microliter ul as
millimol per liter mmol/l SHEZEHE
minimum min aK: |
Beat per minute min-' Hors LBk
meter per second m/s AR
normoxia N BE
ammonia NH; &
Pondus Hydrogenii pH il s (1
phosphate Pi B
Repeat Rep ER
Rating of perceived exertion RPE HEE 78
second S )
saturation of oxygen peripheral Sp0O, M EHIRE
velocity \Y ity
velocity of 4 millimol per liter V4 4 EHHE
velocity of 6 millimol per liter Vb 6 EHHE
maximal oxygen consumption VO HAREE
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$@%ﬁ@’wﬁ@%wamﬁﬁwﬁ%%mﬁ$mer
et al, 1975) « [ij #i <) & # < 32 f @' A O [0 B o BT RO
(DR A Er ST 9Py ST R i 1) e e R B
R RS R S T MR g B
Hi ot °Wi%ﬁ%@ﬂ@¥ﬁ$’ﬂﬁﬂ@ﬁ?m%%
= PR U S 0 (Grosser, 2001) ¢ Jungermann/Mo hler (1984) 4
RN A TR I O Bl e L N R T R - B S

S LRI O T U I I G (Y e A S R I T B

lm

R N R EN /S S R L L TR I 2
fERL 20 ¢ 80% > 7t — RN fi o f- 02 B kL4000 60% T ) 9 R
B OF1 T AL 70 1 30% v A [T AU A AR S PRl BT ) R o
Bl - B Y e ) B A PR e B PR
R S EE R FER [T P AL L - [ O P
CRIE SCECRNE NS § A
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P“l N

‘ﬁ@ﬁ%m’Tﬁﬂﬁﬁﬁﬁww“@“E%?
X

SRR N R E @R

ST HT VR

AN

SRR O R (TR

i
&
s
i
AN

oo IRL T TR S R R B SE TRE R B

ng @,

I

YR R R
FORM o REE S TR YR o ] g

B BN TEEE R PN o RSB BRI TR "

£

PR S R R Y - e B
SRRV TR NHgeeh SRl e FIRS dfiv o) (T (2R > NH3
= ORURL PR Rl e BT Y [ BRI e & %

v BT e R A RSe gk i) & 2 o7 Ty ADP = P %Fﬁ‘ﬂ“{j‘t

ay|

(% S 10T ATP 1) ST AMP (- BEEE R ) )
AMP % F1OE 7 TR P AS P PR B0 0 B R o E R
Pk g TP O =R & IMP (YA ) NHg o
S DR Ll N A R T
BN R B S Y 300G (22048 g) 0 W i T M

155@@9;&@ B IRy Sy R

R s RREIE U R GRS P

FJE& E[(j:f; oo = HA P Hy H[%’“Q’F{ BT {;an _[Hg[ St £ J,Fgm
PE) TR BY 2o EDph P Jﬁ“’ﬁﬂg[ﬂﬂ%ﬂ Ep BT RS i A

B BN b Fﬂ?ﬁ»ﬁspfj S A pL YT B Y PR
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g7 = ﬁ'l F%‘B?ﬁf{

B- g PR

PRI 6 BT WEEH 15 G0 B R

#03-1 U R H R A

e TEEE

(years) (cm) (kg) (years)
1 24 168 77.5 12
2 23 180 82.4 11
3 22 171 77.4 8
4 20 167 101.6 5
5 20 171 70.2 7
6 19 168 92 4

118 21+1.96170.8+4.7983.51+11.417.8+3.18
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ST OH] U BRB RIE Ry

~ W (T-1)

EﬁF&ﬂ:HIijﬁJ[ﬁﬁ' 101 = 6 ] 13~ 14 - 15 ! -

i

f&gﬁl— @zlj@gﬁ«g@gé@ NG -
SR

FR ol # N 101 F 6 K 18~ 19~ 21 22 [ -
SRS L RS S

= o & H(T-2)

[
i
==

il

R ® N 101 F 6 7]

Pip BN
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,T

I WERREEFH

- o~ PRSP Pk (BIOSEN C_line Clinic) -«

B3-1 ORR IR YT

« UECST M B, (PocketChem BA PA-4130 ; ARKRAY ) -

~ polar(610i) = B (i & -

InBody(Body Composition Analysis)fjfﬁgﬁ’@’?‘}ﬁﬁ%ﬁ °

BTN

< i 4 (JEX500) -

R T T TR A B S a T B B I

S B U - EE R

Y RS R
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(=)

T ¥R REEA

e 3
R S e I S TR
BHBEOBEMBHE VR W EE R
R
2. FUPIE R PPy R R AR Y A A o PR
| YR A
R R Y i

*Ll%

H

-
E

v
x
Tl
)

o

) %%E e PR AW Fﬁ‘v WoE e

1o 0 o i @i @6 R BEER B Y S R S
“ (5min) < HCEL (Bmin)#F F iE 5 BRI o R g
IR Fﬁﬂ?ff DENRUIRTE R o= iR e R A LR S
ﬁﬂBWm*%ﬁﬁH%$ﬁﬁ@%ﬁ*ﬁﬁ’%%
RL 3mine = 3R] e i b BRI N R g 9
(40%) » I (3 3-2)5r = -«

200 B RE U RUH CRATIRE 9 s Ry -
(Smin) ~ fi g (5min) o # & 7 = e
¢ R P ) 40% (LRM)[Y T RS 45 FR ET B HORS 4x20
%iﬁiﬁé? oA [ R 60 Fp e %?ﬁ‘@JJ 40%(1RM)
1 H KT E B UR 4x20 f MR A IR EL 60 7 -
ORI EE PR B 5T PR (2x,4X) Al e B (2x,4X,E5) 0 MR

B OGN R A (EB) oo N R MR IR B 5 R (2X,4X)
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Ao B (2x.4x.EB)» ™ FROB G N i T 24 (ES) 0 I (R 3-2)

N

3.2-Ammol/1 W MDA B e SR - S R

7 #ro B ;‘JF", ET [ ﬁ’fﬁ B th 100 Watt: & [ F ¥ 30Watt >

]j

SIBEF??E 3min- [H B 30 #p > i = &~ BN p1 e 5L e
P e s fl 5 1 SR W b B R AR R (V2-W
att) > (& 3-2)Hr = (Hollmann et al, 1982) -

=) E'ﬁﬁ?[%%
1.(% & 2 A

=6 3 O

A~

&)

A4 (F10,13%) 1) [Jﬁ'jﬁip‘i\%‘zﬂﬂﬁif%é Level?2
& 300m £ Speeadio ok ff RL 3mine 3 G F I Level4
4 5 4x200m(400-500Watt) 7 ok - [ B 90s - Tr-1 =
Tr-5 7' il st pHiae = & §° & (E1,E3,E5,E7) A1 ™ % (E5) -
R B (EL)E T T o) g B (ES)AT IS &4
o R ET S R (R 3-3) e

() B L)

1+ S RE TR BT ENA AT
BOETROH R B
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Ao 32 g NP 2-4mmol/l W (B ) BRI E ) TL/T2

T1/T2 BAYPl [ 2-4mmol/l a7 R
B IR SR I o U B
&gy = MRS =Rz % g
% F PR
100Watt &
E1 e ] & 1RM 40% 40%
B +30Watt
B =
E1 (e A R 3min = & 4x20 4x20
i
L
L E?*] ] Set 3min Rep30s Set 60s Set 60s
A e T La> HR: |[La> HR:2x|La - HR:2x
ENECE 8 e L &) [ A% N |4x(HR:E5) |[4x(HR:Eb5)
(40%) % R B NH3 :E5 NH3 :E5
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A 3-3 METACTH

fi o L

SUA B9 R T B /B 5

" (F10213%)

Mon

=5 Level-2x300m

Set3min

Level-4
4x200m(400-500Watt)

Rep90s

La:E1,3,5,7
HR: E1,E5

NH3 :ES

Tue

= Ep Level-2x300m

Set3min

Level-4
4x200m(400-500Watt)

Rep90s

Wed

A

K

Thu

2= E) Level-2x300m

Set3min

i li‘

Level-4
4x200m(400-500Watt)

Rep90s

i li‘

Fri

= E) Level-2x300m

Set3min

e

Level-4
4x200m(400-500Watt)

Rep90s

La:E1,3,5,7
HR: E1,E5

NHs :ES
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ST E WEREE

o EIg_gll ’:T\I;F[ {ﬁ ﬁF—J:ﬁg )&% \JEU E\jj FE[EJ %HF

Wed Thu Fri Mon Tue Wed Thu Fri Mon Tue
[nBody [nBody
| | sm |27 || gs || g5 || 6 || &2 (| 2 f’f =15
s | | s || 220 || o | | s A || g | | o | | 5
-1 as s || T2
AL RITE(FI0213%) La - HR ~ NH3
AR SEREAMSH/ La- HR - NH3 - :
FE(40%)
=1 [ TrSE®s/ L2 HR:NH;3

B 3-2 % B
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T4 & PR TR

~ ') SPSS for Windows 18.0 % = & 5 77 #7 % Sigma8.0 7§

R RN R

C R HE D) T OB R e R A

SRS S AR RN R e DR €
FHY T ST R R
P4~ T B B B BT T B RIS SR B B

i

ST R BN R R

PP B AR A AR Rl B Rl R RS TR VA (watt)

Vi

S AR A B T R [gylfplztgg = mgg( Lactate-

Express )Ji fr o

R E B F Y4 q =.05
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SYPUE AR T AT

i

RIS A A R R R

A

G

VHME S ATy MPIH M A ] - SRR
SR U e BN R VT R

Rl 1 e = R R

i

[EE TE T

Al

)y

BNl B BT M AT

CEIEEIE IR S S YT R T
SU- B] IS &P B

Ao 4-1 5 S B R o 9 R R Level4x4x200m
Y - o (1d) BT - E(Ix) T ISl B 160£13.9min Yy BT M A (4x)
Fll 5% 186+8.6 min ' ol T 4 fifl 2 Bl +26 min '(p<0.05) o 3
P40 (1d) BT - AE (1x) T Il B 173+8.4min"t s BYPMAE (4x) ] 5D
186+9.6 min™' o Fy & T Il £ B +13 min'(p<0.05) -

BT - e (1d)TE ET P N (4d)F R ST - AT (Ix) T Bl s B 413
min'(p<0.05) P4 = F" S /5y YA (4x) - B T 4l i o B

WA R
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AoA-1 SIS W B (IS 4 ) 0 B T H e g e

1x 2X 3X 4 x
1d 160+13.9 178+10.6 183+9.8 186+8.6
2d 173+8.2 180+6.8 185+8.4 188+8.4
3d 176+8.2 184+8.9 187+8.2 188+8.9
4d 173+8.4 179+8.2 184+8.1 186+9.6
E“?@ 4-1 Fr=. > 57 2 A (2d)= 57 = = (3d) > = B R F, K By

= R (1d)E Y MR (4d) e JdieEORREE G R W (S & B
(F10213%) > =) ¥ (3L ) il = & & > B g 5 % o] o
(Sheffied & Heimbach, 1996) - 15’1:?14'2: MR o Willam and
Ganong(1981)4f i &5 f{ RGNS et e NI O R
(AN R SR I AR Ll TR LI I 2 e G S SR i ﬁié/@\;ﬁl
oo oo A A N BT 4 ?‘“*Efﬁﬁqfu\ B i % E??EEEWE?FT

~r

G TR R AT o B AT AR

?”éﬁ ElRUES Py & pv it s (Westendorp et al,1997) -

Wells, Balke and Van Fossan(1957)¥[L e BT SRR B I R
Gy R YE s o B sk AR 100minTt EROR A 5 AR 120min’t

B B N L40mintt el EH R S 160minTt g ] 7 ¥

o5 op S 180minTt HE A g 5 N 180mint EL F 8 S
oo PRECEH R 6 B U BER VR ST g T A o ] E
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FOpt R K B SRS
A 4-1 EESIAT A W P B EE o T BT - N (Ld) Y - AT (1x)
Yk T i il R 4.3x0.5mmol/l o BT P4 (4x) [l £5 11.8%1.1
mmol/l» Ry =% T 85 i 3 Bl +7.5 mmol/I(p<0.05) = # 57 4~ (1d)
By - AN (Ix) 5Tk T O ff KR 4.6x0.9mmol/l o BT 4R (4x) J 5
12.0£1.3 mmol/l » [y % = $5 i % 1 +7.4 mmol/I(p<0.05) -
BT - N (1d) T BT MR (4d) YT - AT (Ix) T O fE oA BDOER

+0.3 mmol/l(p<0.05) > 37 P43 (4x)T 5 il % B 85 +0.2 mmol/l

(p<0.05) -
18 71— 14 | 7.4 mmol (p<0.05) |
F=71 4d I |
16 1 | 7.5 mmol (p<0.05) | i
14 1 ! ! |
2] ) I
Sl 1 L
% 8 1 i : il /
1 |
| ] Z
el
§ n
] / /
X X

1X 2% 3
Set

f4-1 50 B P B T Tk 3 P IR AR
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U 4-1 R BT 1A (L) Ix T Ax FRE G (S 6 AT

PYA (Ad)PY Ix o 4Ax o PR PR EE A R E G T T AR P U AR

M yE@maw, SR Eg Yo, A FE %‘Fruf(Neumann
=

x

1980) I ¥ o [y by gE P Sk R T AT 0 SR H VSR T )
(% 4-3) F fE ™ At d g e o B o R TR R

R o TR R AR R TR T AR A A
R ESR PR R B ORLE S PRI D N B el
7y (Kirkendall,1990) - Mader et al. (1991) zjujc’F', R S

GOy 1 I BB B RS B HLIE BE T (SR PETE ), el b
FJ CE| ? St pﬁff Eﬂ RS 3 LS ’F{ A s % AN EVLJ I
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RPN

57.9umol/l(p<0.05) -

|
/ll
—~
o
~

ui

J

72.8yumol/l

TGCHE R T ISl 5T W) RS

£ 51.3pumol/l (p<0.05)-

ﬁ‘f_.

FEO(LX)SE BT MRS (4x) T G ME AR D

= 130.7pmol/l o Ry v o B

ST YA (4d) Y BT - AT (1x)TE BT YA (4x)

52.8umol/1 = 104.1pmol/le fy 7% 2 f

F)J

S(1d)EE Y YN (4d)fY BT - A (1)

T B EL -20umol/I(p<0.05) o BV M (4x) 7T H il = BOE

-26.6pmol/l(p<0.05) -

300 - 226 . 6pmol S {p=0.05)
—11d
777 4d |
|
. 1 |
250 S20pmol 1 {p=0.05) | !
— o
200 A | | : :
. | | I |
= I I |
] I I I
= | | |
= 150 ~ | | l |
(o] | | |
i I | -
“ l l
100 4 I :
T I
50 4 T
0
1% 4x
Set
B 4-2 S04 # R  Be
BY - ST MO (R BRI TS T Y OH N S
CINEIRNEES (RN 113 2 N RN bl
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¢ - Lowenstein(1972) ™ v iU L & IV {o A L R o F 5% Fr}

|4

IR P P SO S 7 (e S A ek A g L
P A Mg b R E @ Tk NHs R R
(Urhausen,1989) - =7 5 f 3 2~ 3¢ H 54T P95 (3 50 F 0 %
R A I N e RO B - R L L L \ I o =

ST DM BT - R (LX) BT 4 R (4%) 0 B9 B N R 5 -
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So4-2 KL UGBTI o T 5T~ o (L1d)pY Y — A2 (1x)TE Y P
5 (4x) SO, T H4 fifi 57 [ £5 83.16+8.06 =¥ 81.83%7.02 Ry & #
£, -1.33(p<0.05) = T P4 = (4d)[y 87~ 5 (1x)Z 37 P4 5 (4x) SO,
T 53 £ 88.16+5.38 2 80+13.53 [y k¥ fl £5 -8.16(p

<0.05) o 37 — =~ (1d)= 57 PY =~ (4d)py 87 - 3 (1x) =% E £ -5(p

<0.05) » FTPY A (4x)% Bl £, 1.83(p<0.05) «

% 4-2 (RH T SO,

-

1x 2 X 3X 4x

1d 83.16+8.06 80.83+12.28..82.83+6.46 81.83+7.02

2d |82.16+11.14 .82.16+6.52 79.83+8.93 73.16+6.76

3d 84+6.98 83.16+2.48 76.66+8.75 80.66+4.41

4d 88.16+5.38 ~87.16+x5.49 79.83£12.46 80+13.53

(&

TURCEE R G BN 4 REFUARD Y R AR 9T T
(Tr-2) |4 FL A ™ [ (X 4-2) » PR N E R > 37 = ~ (Tr-3)
TCECRE ARSI R Ry P BT - S (Tr-1) T A B AR

Tl T AR (F 4-2) o Wilber (2004)F ¢4 (5 & BUEL P Al

i

TR AR T B R DR BRI A

%&ﬁgﬂflﬁ}_kﬁﬂoﬁ‘g%% E‘% jg?@ﬂ[ﬁ@,wL#k?E
QS F R T R R E R PR AT OB PR
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d T RS S OSSR R @ Hb(D R g pr ) B B

(Hammond, Gale, Kapitan, Ries, and Wagner,1986) -

572 & FERIF
A 4-3 R R (T-1) (T-2) - B S 3 T 8
255+35.07 Watt = 255+£29.49 Watt- T-1 = T-2 & X 7 F“j %’rﬁ

£, 310Watt » & ‘] 7 #—ﬁ Q@ﬁ £, 220 Watt o

AO4-3 [ N BN IR S g e

Wattmax m ax Min

T-1 255+35.07 310 220

T-2 255+29.49 310 220
TR A3 W (T-1)% & W (T-2) > & S U BT U

BOgi B R AEFNE M SRR D o [N R E) R R
Ao PR R o SR B W D R e S ae f H O S B
B o SRR LR CH D R w R RO iR
Aot E] Tk 7R HE R >6mmol/I(Ve) ] B fs o E R AR R
AR 0 2008) - [y f7 A E B S SR B RN R

(R RCA R Y S UG C R T R S U
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NEZE PEWBFERED BOORTERR

Foo4-4 % BB PRF ] (T-1)f9 BT - A (1X)E BY P AT (4x)
It 5y B £5 2.120.43 mmol/1 = 5.46+0.94 mmol/l- & ] (T-2)
v 8y — A (Ix)= a7 PY A (4x) T S0l o7 £ 2.66+0.51 mmol/l
= 5.78+0.81 mmol/l - fj i W (T-1/T-2)pv 57 - A (1x)=% £ £

0.56 mmol/l (p<0.05) > Y P43 (4x)= £ H £ 0.32 mmol/l (p

<0.05) -
Foo4-4 RO PR R T OB e
1x 2X 3X 4X
T-1 2.1+0.43 2.77+£0.47 3.85+£0.55 5.46x0.94
T-2 2.66+0.51 2.95+0.5 4.10+£0.57 5.78+0.81
Diff. +0.56 +0.18 +0:25 +0.32
*p<0.05

g oY AT R A B R 9T PR OHE R R R ) & (T-1/T-2) 7 A
B (R 4-4)e RPN RS S OEGE SRR PR OB K
W (T-2) 4[] 1 & pY g F” e A BB E o B s b
AW (T-1) 4 gy o 97 PR HE A G B P B i B ST PR
(RN I EA k  TEA S UL SR N LR I S
SO PR N o e R RL AT PR e BEGEB B R0 H Y R

L &

—_

(Hollmann & Liesen,1973) o [X = ’5![ 1T A Eﬂf TPk
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P T A B O ) A E R PERCR Y -

F 4-5 i MR T (T-1)pY 8T - A2 (1x)== 33 P4 A (4X)
Tt 53 Bl £ 5.63+0.59 mmol/l = 10.17+£1.58 mmol/l - &
(T-2) v 57 — A= (Ix)== 53 P4 a2 (4x) T I8 il 55 £ 5.45+0.32
mmol/l == 8.48+1.1 mmol/l - iy & I (T-1/T-2)pv 27 - 5 (1x)=*
£ EE-0.18 mmol/l (p<0.05) > 57 PY 3 (4x)= £ J £ -1.69 mmol/l

(p<0.05) -

Fo4-5 R Tk 5T R T8 f v

1x 2X 3X 4X
T-1 5.63£0.59 6.95+1 7.91+0.86 10.17+1.58
T-2 5.45+0.32 6.43£0.75 6.96+1.35 8.48+1.1
Diff. -0.18* -0.52* -0.95* -1.69*

*p<0.05

TN TR A W (T-1/T-2)pY 4 I ER o 5 PR R AT
e o Sy BOR A M B (R 4-5) 0 T B (T-2) 8 R T S
BY < AL (1x)E BV M (4x) R (T-1) B B B
B0 H PR BT N B R E S

Hollmann and Liesen(1973)ﬁf%j¥iﬁiﬁ?ﬁﬁg§§iﬁigﬁp4y;
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PO S TP TR B R R PIRAN T o Y ME L T
R NG R A R R g
AR G R TR DY S S

OS] B b % [ B R ) [ RS

b
=

Neumann(1990)# i i ffi 2+ ¥ % G o 2 7 G I B ] > 9 e 10
El’sr?:[ﬂ” T £, Fﬂ b F’.J % ’F-JIZ[‘[:;E;]@ Pu A [ &P $W %o NI g

PL B B OZRPE B Oy jF' I

MG RRMBEELIUEEP IR

[fit 4-3 5 s e ek S T PR 2 V4 (watt) ﬁ'%% 73 fir oo
Fip W (T-1) F 4 9o e fi 4 4.67-7.26mmol/l, = % [ i 1
Va(watt) Ff & 123-190Watt Vi, Ryt E AR - T-2 B
NPT Va(watt) B P fe o3 B4 A 4.25-6.48mmol/l =

113-179Watt 1 [, Fy i % G 3 AR -
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7.5 -

(@) T-1 @)
7.0 o T
6.5 o y=6.77-0.01x
' r=0.15
~ [} L4 n:6
S 6.0
E —— °
~ 0~ — — -
£ o55- ——
© T — o
- y=5.08+0.05x ———
r=0.25 ——_
5.0 - o
o n=6
(@)
4.5
[ J
4.0 T T T T 1
100 120 140 160 180 200
Watt(V4)
[l 4-3 R Pk == VA (Watt) v FTEJ i [l
ST M R A H{aﬁ 4-3) T-2 R ﬁiﬂﬁf%%ﬁb‘"
T-1(p>0.05) , o5 = & 80 H 1 g -p b 0 % o 5L eEff )

(VA4, 4ammol/l) 5y % - 3 2 7% 8 002 & W pt 1 (va) i,
o AT PR HE R R o [% (Mader et al.1991 & Heck et al.
2002) » = A PG TR o PR N S B E Y B, R e
CRR R BN R TR R =R R R U U
KRR D, P S TR R (SRR
Harre,D.(1986) {fy I\ 1 7" % b Eﬁ ZF1 il E?ﬂ/fl} iSEE
CR TN T
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57y

W 4-4 13

(i)

N TN R

A oW N R R NPT R Va(watt) VA Fﬁ% PR

B (T-1) ™ g A gT R R 8.26-11.72mmol/l, & Bl

e V4(watt)

Ml 7 123-190Watt I [l , g & B H g1 A Féf%

(r=-0.91) - T-2 ™ B &~ 5" PL=® VA(watt) [ [ g1 e o5 g /74T

7.26-10.01mmol/l =

113-179Watt 1 .y # 4 E A
(r=0.44) -
12 ~ N o T-1
N o, ——
N o T2
o N\
AN
11 A
N y=18.25-0.05x
\\ r=-0.91
N n=6
3
e
£
3
S
©
|
7 T T T T 1
100 120 140 160 180 200
Watt(V4)

A4-4 R L5 R VA(Watt) Y FTEJ 7 Bl
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G ATEE (B 4-3) T-20 RN B R N 5 R AR (S

|

T-1(p>0.05) , =V iR B = O 3 K

4

V%?WW@%%%@WL
ammol/l) § 5% o 7% i BOAL S S e Es s - B o R
[~ s o TN E TR OB OPROBPES ) A PRRAN Y o P PR
s SR A R RS S 5
P o B N RUPY B P PR B S IS v RL 3T PR OBf Sk

o 35 0 (Heck, 1990) » = & P& A1 [ - 3 2 PU % 45 (S 0 W

—

R I GG TR P U L o ¥ CR TR R R
- L E A (Nummela, 1006) » %k FEA AT - i 7 Pk 8 A
AREAFFORA T W@ REROELY T TR
OB IS SO E b il B B H FEde s i B (Hoppeler,

Klossner and Vogt, 2008) o
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I R

- B W

S BTSSR TR T A PN R e RO PR
S o R N R P A
T BmEM SRR L DR B RN A

LRR R WA J/?BL"IEI?F” RS <IN g

4
ENCE R S S R RN S R
rﬁsgﬁﬁf%gfgﬁmﬁ@’WWL%QW%g

D”‘WRB%?ﬁw‘wﬁymm%*@wpﬁw@W%ﬁ%B
BB T ;U;agcl;rf PURI G BN R o
SUNRIE 51 I G N S A (S UIE?,%%}},@T%%:J&,

P T R E T BRI Y R U e
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-~ YR
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