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KW FCEEEREH 7 A2 Bk B Bl E) 8 2 KBB4 20 A ROR[0] 2 7 ) E
@ifj (repeated sprint ability » 4 &5 7 FhfE = ) B Yo-Yo [ i1 {8 = Ef (Yo-Yo intermittent
recovery test level 1 » HEMHIHEN ) R OREBRY - MAFRE - EEFHHEERE
B < 10 ZEIN K HEEHBER RIFEEH R B 24 (B ) B 10 HRE AR
BFHAGIREKE (L AMIH ) DAEERAY 7 = 7l 56 Bl S 7 R 2 Eh 82 Yo-Yo [ &Rk
15EE - SEBIFEEIRT 15 /i BUEENE 30 2 R M ARRE - EFHEE
FPIEAZ A 0V EIE o R4S RN - T ARIAEAE S A I Eh B Yo- Yo FE &Rk A8 M
sEB)RE STIHBE T EHIRAH - (i FLRG R S PEE) H 58 8 1 B EE SN Yo-Yo [
AR EE R 2 WA~ ] By BRI = 5 (AR AAH B &SRR (AN EE ) - R R
FEfEfE - TARIAH A S 7 E R EEh % S 0% (high-frequency power, HFP) Bil =451
SRZEE (normalization of HFP, nHFP) [ A SHIEAH » it {ESETIELE (normalization of very
low-frequency power, nVLFP) Al[iS A ¥HE4H 5 Yo-Yo Gk IRIE E B #H 1% i H ~ fEl. 0%
BECTEEIHBEZR - mEEEAbE T - H3H A AHIZ2H Yo-Yo RS IRIE HE)
& AEAFTI#EE (normalization of LFP, nLFP) BH &= S 7 B (& RS TREL - At
Fehd am by I FE BN B MY = R R E BN R  RE T AGEEKE ORMERIAC R
LOEMRNKER BRI AR2E - A SEFEIER Yo-Yo SR EENER - KEAA
Hl e Bk B PR EHG BR 2B AR R B e e T A A =R -

RASEEE ¢ SQRFHAL ~ BISCIRAHAE ~ B AL AT ~ Yo-Yo RIBIKIENEL - KAzt
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TAHIREKAER ARSI
TEREE 38 ~ 42 A RBTRE R 18 ~25 A
REVGHETIHE - tEBEGH EZAEEN
RE AR BRIl E BR S B 1T -
TG BRE ) B AR RNAEYS - B
B R EL R T S AR - BT LA
BRI Ei =% ~ LRER B itk
W BB SE RS EESE - LA
Hl e BKELEE > FHNE8 ~ I A —X
18 Bf 58 & 1Y) 88 (k. (Dogramaci, Watsford, &
Murphy, 2011) » {5 411 1 12 B 0 88 Bk 7
B E R A A A RS R R o (R
T Tl e BR R T B B B RE Y B PR A 5 -
A AR SR ERESIEE - DI
FHER NG RIRELE RG] - IREG T #
OERES A 170 ~ 190 R 2 [ > 957 83%
F B 28 B T Bk 56 58 2 85% Y iz R
Bk 58 & (Barbero-Alvarez, Soto, Barbero-
Alvarez, & Granda-Vera, 2008) - iff 3¢ &
T BELAGERKERKREAE R 62.8
mlminkg: FHEREZABEAE R
55.2 ml min kg (Alvarez, D’ottavio, Vera,
& Castagna, 2009) - [ - LEERFER S0
BHER 3 E A EEET > NG ET
4920 2 30 ) g# Y {58 & )5 &) - Barbero-
Alvarez et al. (2008) & P53 o TH 4 ik S Hik
BIUGEENEE S BTKEGET
R EIERE R 117.3 AR BIEEE b
A 28.5% HYXERS Bl PEAE Ky o 08 8 AY 73 B R
&~ 13.7% HYLER B PR EE Fy = 98 HY 75 5
PRI ~ 8.9% HYXAR Bl pEE R 2 AR AR -

FEEBNFISR > S8k L Bk Ry EAL A

DL$E (it x0 HA B & B B 2 =0~ B 8e S e
TEMRRERY 2R E. - LBk Y 4= T
T FE Ak H A A # A A4 (autonomic
nervous system, ANS) tft 22 J§ 1 4% B g
ARG LS A YR R R OBk
Ay B LT &0 R 8 BT (heart rate
variability) - #H3& 47 T (frequency domain
analysis) Fy /[ 8 B £ EA K
SRR O R B REA A - FIRAR
i TR AR 2 A 0 B P 4 e A R
522 - {0 B IE 0 80 Bk HH (cardiac
cycle) L3 TP AR i B R _EAVERSE » 7
A [T 7 R P L S o £ {18 RORZ gk 2 e G R
8L - B E R YT U2 KR IEGER 9% R-R
fi] HA 2% £ b 2 i FI) 2 f2# #4 (Fast Fourier
transform, FFT) 2 I& 15D RIHEE R - HH
o A AR R 0.04 ~ 0.15 Hz 2 [
R &I » F B2 RIS E 45k ) o
B % WEARRFETAR o HhE e
ACRGHAS ~ B R B E R R AE MR S
0.15 ~ 0.40 Hz Z[E]5| Ry @ fzhas - i
BRI S ER A BE e AR D R S R A IR
KOBEMEER (B4 - SRS - BRREEs
2000) © B AF Ty 22 Al B 5 gk v 45 B il <2 R
TEE I [E R AVIE AR © SRR BRI
HEEMERVIREE - HEAN - B IB(RIA TR
=SSR ELAE - ] DB B o A H S RN
80 M B B AT IR A A MR S R A R - TR
b5e b B0 ok 8 Eh B E B 1% ANS ¥.0
i 28 7 1 &€ (cardiac vagal) BL5Z JE 1 4K 05
VERYERE R > BT DA AR AE ) B0 ME T
RE B/ SREY # FEME (Sloan et al., 2009,
2011) B 78 FAE = BA 3 R rp i Bl 25 9



& (Buchheit et al., 2013; Leti & Bricout,
2013; Oliveira, Leicht, Bishop, Barbero-
Alvarez, & Nakamura, 2013) o

e REEAEIS K E - BERA
H R Bk B Z AT 945 5 (Soares-Caldeira
et al., 2014) Bl £ ZF o (Oliveira et al.,
2013) » 7RI Lo i 28 7 148 A T MR T AR
=T BURT AR REIE S R e
THAR SR I 52 B - 6 HLAEFE S R ER
HENEE JJRY G HE - AT ST NS O 0 BBCE
T AR ER & 2R R HA R R D FHAS IR
OB A 22 (B S 5 3G AR A R B R
{E (rtMSSD) ELEK & 5l 4k % 25 7Y R & A B
(Nakamura et al., 2016) - ZRjfj » IZEIME: &
JEM S - 8R035 8 R 7 Bl
ByRY ~ EERRE - EE BRI AR
(Makivi¢, Niki¢, & Willis, 2013) » 52 {4 5
Bt BN 1 /INEF N S R R A R )
TR OEEN (% = o [F]0F B SR BN LR R
[E] B 22 0 1% R AT R Fe 4 Y B 42 R R R Y
I PR AR VE 1 o TR Ry A ] 2R B i =X A RS BE
BN 0 sE ARV AE T EE B L B T
RERVERIZE T B A HHE - A AFIZEKE R
bL 2 v &K R A B 58 FE 1Y 48 B ik 48 T B
BIRR1% - KRB BRAREREES - WA
RS M N 2R 2R A B B RS IR L - AT R
AR SOBER ST TR BR B YA AR ER
HHR B B R M O 12 R B SR T A A
7= REER S AT DU U e F et e T\ il 2
BB HEBEMKDIREN A | MR B RS
MR B AR M ELE P E
ERVIRAG RS - BIKEBF Yo-Yo EIEUIK
1R B L Bz 3t R ORI ER B A S E)

KRBT AREER BB FRIAE B A E

At 7 (Bangsbo, laia, & Krustrup, 2008) ;
I 6 7 20 73 RUFr 25 iy 1) Bl H 495 FH AR &
Ik B EIHE /7 (Oliveira et al., 2013) o
L » A FE L Yo-Yo [l &Pk 18 28 Bl Bl 57
B ERE RIS A A AHE R B BLR
HASEHAR R AN A | ERE E B
A& M R T -

Al A
g

AWFRAS 10 AR FEEHER %
FREBERT TEAEM 10 ZARBEAFHES
TAAHREKE > T AHE Bk B YR
3 E 4 XA AFERFIHIG > FHEI6R
RFEFI94Y Ry 10 ~ 16 /NBf - FrA 28
RS U F R E D RSB 95 BS f R
o SR (T (o 5 G R A 70 S 2 L
FHEk - TEREZSEEZBEED
M E = > AR ANB T EERERES
A% S B ASn B) (F R B R AR
WHESS - BE - SRERERE - 2
B — 1 A 58 R A B A M e B
wl o W 2 DI 24 /N -

T EEEE
(—) BREFHRN

KEtge A | EBEIBRH Yo-Yo [EEL

WA — 4o - BRI AR A ke HIH &

& EENEE ) - HAS E BLE B2

5 & (Bangsbo et al., 2008; Krustrup et al.,

2003) - 78 N B E 20 A R RV &

S ARENRERR - 2BLZ 1R HI4R B
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IaHEHT > BEE 20 A RpEHIHT R SR 1% - FHiE
S ElLaR o BREHEGRE - AfTESE
B T AAEWE EIEE) - T N it
I - GG A = (EREHE - £
IS EE R Ryt > 2 BUE DR RIATIRE ]
F(ESEH B RTRNE > TS HEER
FIPT IR ARAVIF ] > 55 = (BN E A Py B
B2 HE LA FIREM AT - RIE
R TE B IR T A (2 = 08 My o A R R ) [
FHEHISR IRARESHEHEBES T
TR ANEE RS - 58k AR AT AR
e (F 40 AR > RE = SHEEEE ) - "R
i L R B RS ] & 2 7 e BB I T 2
e (TR RO ) o BT EL 20 2 RUTER
A B ] & AR - 2 BB R TR SR
BRI o SRR E T KAV 2 [ Ry R 1E
B[ > FREE Fy 10 B i - 5 R EE
SRR /Y 6 ~ 20 434 7 i -

(Z) #REFHERN

i & A B 1 2 PR A S 78 1@ R E g
(repeated sprint ability, RSA) (Nakamura et
al., 2016) » G & e B S A I 4
REHRETT - A B5E 20 AR K
8 {EEHI% B LRI 25 (Fusion Sport,
Coopers Plains, Australia) - #FEFI431% 75 30
Ny R s EALEERE - DUEB) IR R o
BRI AT S B AN T AR RE B R B o TR
LLE RGBT 20 A REITEE
R - G BE AT R B EH
DLAEMIE T - IRE S o 8ER F#ETT 6
jid 57 72 1By 1+ 1T ) D B 20 D A LR
il - R AN B AR ER 6 2K 20 23 KUK [E]fE
RIEY 52 B
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= WETH
(=) DERERE

AR FEEC B B A 15 o f B E B 1%
30 oy sE AR L AR E o0 EE B AR R AR EER
SRRl FE U EE (MP35, Biopac, CA, USA) »
a5 HUBR 97 % 3% %E &y 1,000 Hz = fT A L
Bk B 9% 15 18 Acqknowledge 4.2 71 17 #k G
(Biopac Inc, CA, USA) #E{T R-R Ji7 [EIA L
PR B s B M P 1R R AL
Bk - AIABREAOBVE - BEREHE T RE
TRIE HY S12 & RR 57 [ 20 2 17 I dal B A 3
Ty o SR Y FE AL OB E 8 28 R-R O
PEFY 5% > AIlZ %42 BLE 0L B R E R
FIAGEEt AT -

Bk At DA de LA S5 7 7 W e 75 =X
HETT o BRI A B & W E FH AR IR L kA
R-R JJ7[E]FE (mean R-R intervals, mRRI)
SE 00 Bk (mean heart rate, HR) ~ o0 Bk [
HA f2 2 {5 7= (standard deviation of normal
R-R interval, SDgg) ~ .0» Bk ] ] 82 52 (5 8
(coefficient of variation, CV,;) BAAH %S IF &
OBk T HA 2 B F 77 f1AY 35 5 AR (root mean
square different of successive normal R-R
intervals, rtMSSD) ° #5370 > B M AR
AR T AT U AR EHE (Mathead 15,
Parametric Technologies, Natick, MA) >
THE A 4 0.01 ] 0.40 Hz 7 [ 3¢ & Fy 48
5% (TP) ; 0.01 1] 0.04 Hz = R (48 5
4% T B B iR (R AE T & (very low-frequency
power, VLFP) ; IH¥%1F 0.04 5 0.15 Hz /Y
AEEE h 45 R Ry (AR D) %2 (low-frequency
power, LFP) ; [fj 55 &% il 43 @ 7% /1 7% 0.15
£ 0.40 7 [ £y = #H o) % (high-frequency



power, HFP) o 581 » By T 5E %0 7 &t R
AR BLS SR ZR A 73 M 15 0 - AT DA
RINEERLLETZE x 100 5FfHEK5ET=
[L (normalization of very low-frequency
power, nVLFP) ~ DU Th 2 i DL T & x
100 15-2|{EAE T2 LE (normalization of low-
frequency power, nLFP) ~ DL IR kg DL4E
IR x 100 155 = #ER L (normalization
of HFP, nHFP) 73 Al /5 & Z— I B W4 %
— P[] 245 ~ RIS IR AL B 1 ~ SR
A B Bl 52 R 1o 46 A B /F VTR AR - (RR
IR EL S SETZ EEME (low-/high- frequency
power ratio, LHR) Fj € g i 22 Jg £ Bl 2 Tk
HEGSVEFHTEVAEE (= &2 > 2008) -

(Z) m*E%

RHFEE 2 BE G T 15 SR AU AL
A 2EFHR G T BE G 1 5T A
BT R AU AL A - S FE AR A
IR A PR AL - FE1R (8 FI PR I $t B i
A B A R AR A (cos14827-01, h/p/
Cosmos Sirius, Leipzig, Germany) > fF F
I AL B A 0 & i #L R & (h/p/Cosmos

Sirius, Leipzig, Germany) ©

(=) EgEEE
AHFFEE L 6 ~ 20 S3atE T
Borg H BRI S B EH AR E R
AR

V9 ~ BH5elER

AW T B8 A L el B By O U AT
Sl DBty U7 AU T IR BLA A R
R > BN —EA SR - 55

KRBT AREER BB FRIAE B A E

il > 2B RRTECE LRSS (FT 80,
Polar Electro, Finland) » A 1% # 17 15 47
FEENZ LR L BRECEE » BH9E A B HEE
i B A 22 =S8R Tt B A 7 &b A s HEE T
MEER  BrRASEELTFh - AR5
TERVERBHET A B B 0773 A HG E—H &R
F (Kendall ™ 200 Series Foam Electrodes,
Covidien, Mansfield, MA, USA) » ZR 1% {i&
& Biopac student lab ${F i} 5 5.0 &E [E
SO EC Bk o 0 BOEE 15 AR LBk - M
T 15 S EEHLEEE > SRENEL
= Hl % =501 2 6 (Optibike Med, Ergoline,
Germany) #£1T 5 77 #8205 )& 8 > #6  2)
IR EAE 50 FLFF - IR 1R &0 8 60
rpm o fE{R S BN AN TE NHE LT
[ 7 R EE Yo-Yo [ @RIk AE &) - LK
IR TN B 17 B Ry 2 B 3 i 20 BB [R5
SEECERES 0 SUBkEBI(R 30 P EEAELRFL
Bk - 2B TEE G A E B A A BLE R
S BB E AT 24 /ISR G SES o F
a2 /NG 6 o0 BB B RO & A ik R
1 Z 8K} -

1L~ MR ER

AEFFE LA SPSS 22.0 version for Windows
(IBM Corporation, New York, USA) # 17 47
STt W EER DLV S B A A = Y T
Z 3 (mean + SD) - B EL WA HA GE A0
Bk~ Yo-Yo JHIERAHEERE - KA ERIRE JT L
WILREA ¢ fiE PLE A IR AT FRYZ S - 1
Al - EEFEEER - LERBERESHUIUR
Gragat AT R (5 < 4HA]) T
> BiztgE Bk Bonferroni 7% - 4iat#E
TKAER TE Ry p < .05 ©
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BikEE HEE EE WE=R

W

N "\n%
— ~ BEIFFLRAE PSR

Atz A A HILEE REFH 10 %
SHE > W 2RI 250 Fik - &
= B E - BMI BRI R SRR E
REFIFET LA (ER D -

T BRI

Yo-Yo [ &k P& {8 i 5h Bl 7 A2 17 1 fe
NEIRRFR 2 GatEE RER B AHIHAE

Yo-Yo HEENEIENFERE - 55— R ERIEFRE -
5 R BRI [ SR R @RI - SR
e R P~ 5 e A RBRF ] ~ 55 /N e e
SBR[~ PS5 R ] B ~ AR ) 5
T S BB B (p <.05) -

=~ @l OER

1 72 Yo-Yo [H &K Pk {8 i %) o+ 2 1
RS 5 rEE A LPER I HEE R
EREFGE EHER p> 05) B2 X2
3N 7 R s NI BUE SR S Y

#1 ZREELEH (THELREE)
HIHEH (n=10) A A (n=10) tE pfE 95% CI

T (yrs) 20.30 +1.83 19.80 = 1.14 0.74 0.47 -0.93 ~ 1.93
5i& (cm) 173.14 + 6.44 172.98 +4.93 0.62 0.95 -5.23~-5.55
BuE (kg) 66.72 £ 4.46 64.56 + 6.34 0.88 0.39 2.99~7.31
BMI (kg/m’) 22.23 +1.40 21.56 + 1.54 1.02 0.32 -0.71 ~7.31
HERSRHHE (%) 15.65 +5.18 14.05 + 4.05 0.55 0.59 -3.22~5.52
BRI (yrs) 9.10 +0.88 -32.87 <0.001 -9.68 ~-8.5

BRI © AT E R -

&2 Yo-Yo FERRIEZESNHBEERLEED 20 AR REBERIE —HEFE/MERIESRE (FIHE £ FHEE)

HHELE (n=10) FABE(=10) (A p i 95% CI
Yo-Yo REKH (&
YEFLENEESE (m) 876.+270 1,164 +£252% -2.46 0.024 -533.78 ~42.23
K )
B —iE EHIEER (s) 7.69 £0.43 7.19 +0.30* 3.03 0.007 0.15~0.85
5 B ERIEER (s) 7.84 +£0.37 7.30 £0.34%* 3.42 0.003 0.21 ~0.88
=R ERIEERT (s) 8.11 £0.46 7.41 £0.35%* 3.79 0.001 0.31~1.08
FEVURSERIEERT (s) 8.27 +0.50 7.57+031* 3.79 0.001 0.31~1.10
L REERIEERT (s) 8.40 +0.57 7.67 +£0.35% 345 0.003 028 ~1.17
FENREERIIERT (s) 8.47 +0.54 7.72 £ 0.30* 3.83 0.001 0.34~1.16
SEEEETRIEEET (s) 8.13+0.44 7.47 +0.30* 2.76 0.013 0.13 ~0.99
SEETRIIE (s) 48.77 £2.61 44.85 + 1.80* 3.91 0.001 1.81 ~6.03
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KRBT AREER BB FRIAE B A E

R LBCRI L RN E R R 7Y i PLELES) R
CBRETE 2 [0 B R (B B —
PR = S (LRI LB ST £ B R e R

80.34% vs. ¥IUA4H 85.84% 1 =3.79, p< . \ .
o HES?%%@%%#E@>05 B (> 05) » ATTERRIEE
D) AR EARRE R RV EBEEER (p < 05) HEHER

120

e #RMm O R AH M
100

£ Al 0 2 (%)
2

1st shuttle Peak HR Post Smin Post 10 min  Post 1Smin Post 20 min  Post 2S5 min  Post 30 min

B A & %
B 1 Yo-Yo FIEXIRIEESNE —tlitk - EEYPE&RS OBERIRERE 5 EREMOBE (T19E + 154EE)
BRI« AR -

120
efjMm O EAHM

O~

s 8

2

&

o Al 0t (%)
2
._O.—
8
O®

m. AN

‘
?

1st RSA Ind RSA 3rd RSA 4th RSA Sth RSA 6th RSA  Post Smin Post 10 mln.Pasl 15 min Post 20 min Post 25 min Post mmln.
BB
B2 20 ARRBEERIE—HEE/HERIERREH 5 BB OE (Fi9E + BEE)
BROR © AW -
BF 1 or BTRAH Phi A R R
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BikEE HEE EE WE=R

SR MARAESHRERVES
FRaEEh - sHREEERE(y - 1AL B R
HEHBERT Yo-Yo ek k(B iEEh
EERES) T EE B2 W 4 2 AR
EEE P> 05 (%3

T~ DHREERE

S ERET  FTALEERE S
B AREEESL A (p > .05) « R T
BRREAD 0 B T ERAERLE (p > .05) >
FiESHEBRERR (p< .05 - 4T
SR - A EHHIIE (HFP; p = .041) ~
i AR DI Z L (nVLFP; p = .036) ~ =52
#Eh (nHFP; p = .045) 7~ K78 E IS 1% /i
HZ BN ERLRER S FERE AA
Il 4E 7 JEE Bl 1% 1= A D 2R B S A D AR LR R A
B > EBR A A FI AT ZEEL A
= B 4H - Yo-Yo R &k 8 M5 i
I3 TR A B AT W 4H RS R AR AR D 2 (VLFP)
BES LR (p =.01) © Yo-Yo &k

W1 1 8l S 7 R 258 B e 3k A LA K
DITERIT HIEIRNFR 4 BER S -

Bt A
— ~ SEEERE]

HAFIEERE—TEA | A S
BEFRKFEEVESIHE - RAEZ AR
RIREIEIS T - AR B AR E
HE L A SRR ST - RUTFRSR T
A HI4HAE & TN RE VRIS 2
BB EIEAE - A AHI4HAE Yo-Yo ]
BRI A B ) 4 B Bl e A 2 s P A
(G4 - 876 £ 270 AR vs. L AHl4H ¢
1,164 £ 252 AR » BURKBE R AFIEIKE
HH ffeEEN R I E R KBRS HEE
Z B2/ o Boullosa et al. (2013) JHI 8t 2 75 Bk
FE NN 2B B ZF ATl 4 1% Yo-Yo &K
{RREIAY BRI Ky 1,226 + 282 AR » Bl
ARuHFE I A HIAH I B AE PR EERY 1,164 +

#*3 MIAMRERESEBER (RPE) FEENATE AR LR

EHH34H (n = 10) T4 (n=10) plE ==X N

Yo-Yo [E& IR 2E H
SEBMALEE (mmol) 1.67 + 1.46 159 +0.37 o

# EHT < B
% M5LES (mmol) 18.35 +3.80 16.75 + 3.8 I < BBk
S48 RPE 75+ 1.65 6.90 +0.57 ,

4 BB < EE
0% By % RPE 19.60 +0.70 19.40 + 0.52 I < Bk
2 7 (TRl G
SESATALZLE (mmol) 162+ 0.89 1224042 -

# RN 7
% MILE% (mmol) 17.65+3.14 16.16 4337 i < AR
S EES) RPE 0.4+3.44 10.10 +2.02

# BB < EE
5 hY & ES) RPE 1530 +£3.43 17.80 +2.35 BB < Editk

BRI - AR E e -
it # RlRFE R EUR (p <.001) -
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FUNZIHEE & « (S0 > d) 3 HZEWFUTTEM « < (50" > @) ¥WEETERIMY § « (1007 > @) WEE-L RIS # - BRI = a5 IH'T

: ﬂ%ﬁ%@@ %Eg HsRIAEESVEY dATU ¢ ASRIAHT)EAY ddTAU ¢ SRIAEFESY ddH ¢ SRIAEAT)AY ddT ¢ SEIAEEIAY dATA ¢ SRIARESY dL ¢ 3

LB S L AH) i BV ASSIANY ¢ X o SEH IR ey AD ¢ S M) s HE AN ™as « IV B H ¢ S - GRS AT Y R B 7 T :
o BRI ORI

RETARIEER S B FRIR B E Hii

F)(EE: > [HEE | # L6LSF €68 90T F0S'1 L00¥ F29°S LETFIST AHT
B)(EE < IHIETE . # LLSYF IS SLOTFLO6C LE8FEC6 TSI F10°8C (nu) dJHU
S8TIFOI'CE 69°01 FLI'tE 8IEl F#8'8C 06'€1 F 6£°8€ (nu) g4 Tu
ZEE: > [HIEE | # €T F9LT9 86'8 F9L'9¢ LLEIT F €819 1L0TFLS'€€ (nu) JITAU
B [ET < IHIET . # LLEY FPET 88°v0Y F 16'€SL HOTTFTIL 08°08S F 88’765 (sw) dAH
ZI(EE < H[EE . # L0TTTF 99T 61°78S F9L'9T6 LO0LEFLI6T P EVO'T FTSLO6 (Sw) a1
W@W%MMWM%I* N O 1EF v06F #SP'LOS F TL' Y6 LT EEFLET 09°09C F 8+ (Sw) dATA
BEE < [HIHE # 918y F186L 68°9S1°1 F €£2°TT9°T LTS8 F 9678 €8°6ILT FI8HT6] (Sw) dL
L0 N
FI(Eg < NH[EEE | # LI6'T F6SY ELITFIES9 LELY F98°S L¥'8TF SS'61 (sur) gSSINL
FEE: < IHIEE | # LOLOF 19T 6V'CTF 806 L68°0 F 8%'C TTEFHIL (%) ™AD
FES: < [HIEE | # LTS F 9591 8L ITFTTSY LETLFY8ST 9T'6TF 7099 (sw) ™as
F(EEL > [HIES | # LEC8 F ¥1'96 vb 11 F89'%9 L8LOTF 11'86 LEOT F 569 (dwq) yH
ZI(EE < H[EHE | # L8T'TIS F #1979 88°CLT F TS¥S6 LTV TLF0L819 06'6C1 F1L°€€6 (swr) pyuw
L Loy

e (T ) B d Z)[EEHE 0X-0X NHET 0X-0X BB 0X-0X ;ﬂm NHIET 0X-0X

(o1 =w) T4 Y (01 = W) FgENfE

(Z&E + BErd) VBURETEVHEEEEIEE A-A v
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2 (500" > d) L ZHE
EHIPLIEE + < (0> &) FEZWEWITE » « (50> &) BT Y § « (100" > &) WL BURHS # o BV (M B RSk (AHFT) % MHT
¢ SRR dAHY ¢ FSRAEES)A dd T ST R)B S, dATAY @ SeAHARISY ddH @ skOTHFR) S ddT : skUTHFRIEA, ddTA @ sOTRGS L 3
LETE LA H) NS ASSIN ¢ M%) B TR BUIA /R, AD ¢ M) IIRIE ™A ¢ IV oAy MH ¢ EEIAC W CHIE S T i) B &Y ;2
o B AHEY 1 HOKSEL

ZH(EE > H[EE | # TP FOLL S0 F98°0 LSTEFISY 870 FCI'T JHT
FEEE < [HIEE | # «8ETF Y 8T'6 F LI¥E HTETF$6'TI 19711 F LT€E (nu) g1HU
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Abstract

The purpose of this study was to investigate the acute effects of repeated sprint ability
(RSA) and Yo-Yo intermittent recovery test level 1 (Yo-Yo) on heart rate variability (HRV)
in collegiate male futsal players and physically active collegiate students. Ten collegiate
physical education students without specific sport training status (control group) and 10
collegiate first division futsal player training 3 ~ 4 times/week (futsal group) participated the
study. Electrocardiographic (ECG) signals, blood lactate concentration, and rate of perceived
exertion (RPE) were recorded in supine position 15 min before and 30 min after the RSA or
Yo-Yo test in a sport massage room. Time domain and frequency domain analyses were used
to evaluate the exercise-induced alterations in the autonomic functions. The results showed
that the capacity of the RSA and total covered distance of Yo-Yo test were greater in the
futsal group than those in the control group. For the blood lactate concentration and RPE, no
significant difference of between-groups comparison was found in either pre- or post-exercise
measurement. This finding indicated both groups had experienced similar exercise stresses.
During the RSA test, lower high-frequency power (HFP) and normalization of HFP (nHFP),
and higher normalization of very low-frequency power (nVLFP) were observed in the futsal
group, compared with the control group. However, there were no significant differences
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of post-exercise HRV indices in the group-comparison after the Yo-Yo test. In comparison
between the RSA and Yo-Yo test, a significant difference was only found in normalization
of LFP (nLFP) during post-exercise measurement in the futsal group. In conclusion, futsal
players decreased vagal activation after the RSA exercise intervention. The inhibitory effect
of cardiac vagal modulation after repeated sprints indicated the adaptive change in cardiac

autonomic function to futsal traini[ng.

Keywords: sympathetic nerve, parasympathetic nerve, automatic nervous system, Yo-Yo

intermittent recovery test, repeated sprint ability



