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“ham - TP HILE A BEN SR HER EEENAE - MR E S
K SR AL AR SR E > USRS EDL o A\ =10 Red s R E ) - %
BE ¥ SR TR KRS > EHENAID OB R TR R o TR AL AR - RBEA
WH5e B BITE BRSO LS SR iR = TR T B fe4H B LS B ERIR (K 1,500 AR
F2P 10,000 AR ) ZH2E - T30k 1 LA\ ZIHET > DS - BEERGAREE
(maximal oxygen consumption, VO,,,..) < B{EHETTECE 77 KM $R4H (173.83 + 7.41
UN5Y ~ 65.83 £ 8.24 N T~ 51.50 + 7.89 ml/kg/min, n = 6) i AI4H (170.20 + 11.10 /%
53~ 63.26 + 10.29 /3T ~ 48.20 + 4.15 ml/kg/min, 1 = 5) » 2| SR4E {8 FITIR 3| SR8 1T 4
BT ALENNSE - REHAEISRAT{RITHE 2 RGN - AR EE - FHEEEFRI AN -
B KPR AILAL D E R & - 455 © 4 BT JLENI ok ¥ 8 A\ = TR 2 F 5 asdipkh - 3
KERHLAE S7EE (+ 2.19% vs. + 0.88%, p < .05) » LUK (KB BRHEHT B 7 bb B (B A $2E
4H (- 7.17% vs. -4.83%, p < .05) > Iy KIREAEFIAE 57 » WP ALEN SR4H BB 22 mI4H
(4.42% vs. 1.57%, p < .05) > [M{EEIRHEENFRIN P ALALT > M2 Mg =R -
Gham - 4 BT HLFISR AT A RS A S HE T SRR - EMREA R KR A EAVEE
j] o
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AN T

ABGIFIAINL ( RhRRE ~ AR ~ SF
FfEHL - BgsE A2 ~ RRHLSE ) » BLFF
BUEENNG - B RASSCHARYE ZALES - B
IR HLEE A AR R 2 = A AR ALEE
BATENMEHRS - HiEZIEASE
H9FE $1 M (Dempsey, Romer, Rodman, Miller,
& Smith, 2006) » i & 10k AL 3N R T DL 3
5z {1 AT Y 75 SR RE 7 ik 3 4 4R B M
(anaerobic threshold, AT) HY H{ 2R - 3% #E i}
JIiE BN (Griffiths & McConnell, 2007) °
TR IR 1 3 o R A B R T v o 2
B e A |V IR R 8IS E B A R 0 AR
2 RILEEERREABEIN - [505 fn
IR FLE (5 38 IR LY R 55 (Loke,
Mahler, & Virgulto, 1982) » #E|fj 2 2 5 e
VUG Y9 %5 (Romer, Lovering, Haverkamp,
Pegelow, & Dempsey, 2006) » [t 82 28 35
ByRIAES) o I - W45 BEFETH IR ALY
VE 1 8E 77 B35 BRI 5z B AT 2 8 o Y 9 25 12
& K RTRE A B e E LIEHLEFRY LA &
BN TR T ST R ( E R
i 5 2015) -

N =T R Rk 1.5
HATH 40 A H - B0 10 A8 > L&
PR TR iR AN = IH T LS E PEEE
(Olympic distance) ( # 7 7~ & & %= >
2013)» B—THSEM HBBEHE P
DA &R B DA A2 F A S EE R
(aerobic capacity) ¥ o JoHEIWFIEfE H
{EE/ SR &= Y = 5 L E 8RNI 4R (high-intensity
interval training, HIIT) » 7] DLEi& K EHY
RSN > IR A R THA SARE T A Y i

BB 2 S E R - D A R
J&\ [ (Laursen, 2010) - 271 > #8 N =TH%E
AL = R B R E M RIS AT
B IR Uy A K~ R PR AL
55 BLIPIR R B » T s BRI Eh R
(Wells & Norris, 2009) o [fi =05 AJL 75 40 [5]
HREAL—8% - B1E BB A0 LA #% - Sale
(1988) F5H - PRI AL HVEIIBRA Bh A L
I 05 LB e /7 AL 4 Y 7 8 B0 R o [A]EG 2
BB A BT AR - Sk s R
T IR AILEFAYAIL T » BRI B {E R -
A7 A2 R 28 Bl o R ] (o HL A B 7 AR I 5
( FREE I ~ R 2009) o R B
LR BE 1S MR LR 55 Y B R A 1% > DUFI]
SRIEFE A - (RGN E 4 2 5 =Nk
fEHEE (adenosine triphosphate, ATP) fE &
PRt BN ERLEFOIEE A - T HR B R -

SRS R ELE R R A B R FN R
MR EZERN  —EANNREHFHEG T E
B HEIER S RSAHR - (AT RE AR ERTR I -
111 £ B3 <2 e IR Eh Y )l 4R - th el B
GEABIAR A SRR (#EE -
1192 0 2012) 5 HE ik 5 58 21 5 EE B T AR
FIRERIAZRI » Rt E 5 75 2 F RS 4H ey
HENEFEHRRE R EARARAES (Al
Hanachi, & Nejad, 2010) - S g 78 2 &
SIMHAREHEAN =TETFET > 8
FER B LB E RVIE B U IR EH &
fHEA (Bilgin, 2016) » [ AT &0 7% &5 E 5
A =THS B MBI A = RN (r
=.76) - fiE 2 » BT AIRERTH 7>t
HAR - S ZIHAVS B RS R T L -

a8 25 - 0l JL )N R A 9T T R E B R



o &R [EZE R - Edwards, Wells, and
Butterly (2008) 5t fi it - 4 #85z F AL
& o P 5,000 A RGEBRBLA EER
Tt o T {F Wilson et al. (2014) JjF 7k 3% F
b5 > S B Al R i (e P I R TL 1 6
VKENE HYBEE T AE 100 & R K 8 %
WEERIT - Z—WEUABA=ZTHEF
il IR BT AN R AR B AT B D BE R E )
# (functional threshold power, FTP) » H#f
Feds REURME BT H IR B E DR R B
MEENE (RxiE - MERE - 2%
2014) - Rz _EAHFTEUR - PR LB B
Al GREG A AT AR B A T SRR [B] B ok
I A T AL 4R B RS AH Y 2
IR A 2 HE — 20 B 22 i BN R LS -
BN =THET SR B BT BRI 2

8
B o

i~ ik
— ~ RS

RIRFT 2 S B G ik N =THEH)
B (—F2013 %2 EBEEEE [Olympic
distance]) > HAMEII ( — @&
4 RELE > X 60 rgEll ) ZEEFIL 1]
(B8 L3 EsBE Sy
FRPPIR G (55 5% 2 145
FERS 0 20.33 + 1.03 5% - KA E  173.83
+ 741 NSy~ S E 6583 £ 8.24 %
T~ S KU B 7 ¢ 120.50 + 39.86
cmH20 ~ E3 g A & B J7 1 143.17 +
52.53 ecmH20 ~ SEHBEKEEE 1 51.50 +
7.89 ml/kg/min) » DLRPZEHI4E (55 03 %

JL EAFIR F L SR B A\ =T

0244 SEHERS L 2040 + 1.14 5%~
HEE 17020 + 11.10 A%y ~ P -
63.25 + 10.29 AN T ~ B R AR A ¢
85.80 + 19.18 cmH20 ~ ¥ £ A I 4 BE
71 115.00 + 40.21 cmH20 ~ 9 5% A HE
S & © 48.20 + 4.15 ml/kg/min) FI4E > 4F
i~ 5 BE - AR EET] K VO, 0,
ZHEKEEILRREHEER - TS
B B0 15 S e S T A 8 2 B S IR
2R IR RIS N B 1% 0 58
KEIEEHE  FGETER -

o i

11 fir 2 BLUEE AT & KA 2 W
% REFHR - 5 BE - FAIFRE
T K R &R 2 B EATHC B o R el
& (n = 5) REHALIIGHE (n = 6) » WK
LIS 25 14 £ FH {8 SR R Bravo &7 45501 4R
FEARGK (DT13 » BRI R AR A H]
2461 28 ) o AT I AL SR
as DA ~ o R T A AN SR 30 1 o SRR
JE 3% E Ry K% ~ HEE T 50% (cmH20) »
TR A B IEEN SR AT RN B ISR A
ST R T LB 4 - 0 B IE 4R
FANEWMER AR BLaEE 4 REH
SR 55 [ 4880 A B 92 O R L RTL 7 31 05 =K
Volianitis et al. (2001) Y5 52 B - 4 18
HIs RHLEIN SR - 7 Bl o A 28 Y i
KNI EJBE ] (maximal inspiratory pressure,
Plmax) i 6 77584l fifs 32 e I B i Bl R B -
LA T st [F] By 4 I Rz - S
SR 32 o AWFTAERITEIE T oA
telE Fr A S B /A 4R B (VB EIREE -

39



BRIE

%1 SABEEIRAE
158 sk — = = T
B R LN ek 1 /NG ek 1N Wk LN 4/NE 50~ 100%
CEEEIAE)  CGEiiEE)  (BEIE) (KSR )
(SRFE 100%) (38 50%) ( 36/ 85%) (38 60%)
T EIE00 S HUOHIGE LN BRI 00 % Bk LN SR 60~90%
EIEE 60 35 (3 80%) k60 35 (RIEKEIE)
(31 90%) (38 60%) ( 38/ 90%)
B 30 43 B 30 438
(38 75%) (38 60%)
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BRCR - Abtrea e -

it * SR R EIHEISRERR T EEANE L VO, TR > HUTFISKGERE By IRM RO © HIISRASHF Bra 20T R ] (

8920 5788 ) > DUR S SRIEHNSREIIARIRF ]

LB BARE > A > EFRAEERE
EHHERER TG B AT RER -
B R AT Z IR -

=~ Sl E

P A B & 15 1E =CH B A B 4 0
RALE B AN ERERRE T HIE S R4
i o FEBIEE AT - LB RS
43 M1 (dual-energy X-ray absorptiometry,
DEXA) (Lunar iDXA, GE healthcare, IL,
USA) - ErTHEIISR AT ~ 2 B HSHACHTE - I
i S BB RERE T B 7 EE ~ LA H 73 RS
Zh -

VY ~ dr KRR 3

AT AL TR hRE 5 AR -
F 0 L 3 B2 3 B B (Miicro RPM, Micro
Medical Cardinal Health, Rochester, UK) JHI =
B A SR BR 7 (maximal inspiratory pressure,
PImax) Eify A IF5E B8R /) (maximal expiratory
pressure, PEmax) ° {{ #% American Thoracic
Society/European Respiratory Society
(ATS/ERS, 2002) HI& 754 > /D HIE 10

REFH = KEEERLE % LN > B
EBRE - RR - WOHEE TR

PR% 77 A % (ATS/ERS, 2002) « fif
HSEEEIER EERATE 4 BERN Ak
HEFTROARITRLITRA -
11~ BRI

KI5 (Run 7410/TJ, Runner,
Cavezzo, Italy) # 17 i K # & & M &

Al {5 F Cortex & 8 47 #T & MetaMax 3B
(Cortex Biophysik Nonnenstrasse, Leipzig,
Germany) 1 g5 #£ 17 77 47 > $% H] Bruce
b o B M B (Bruce, Kusumi, & Hosmer,
1973) i& » 2BZHFLFHKRE 10 5%
ﬁ?ﬁﬁ“*ﬁﬂxﬂ R AR B F;2 7 kph > B7EE 10% »

Ty Ry —bE o ST IE o MERET = K#
//\%19% F“E%”?@z 10 7y $#1% » A B
SRIETT B -

7N~ BUEEEZRI

{H A Seiko (S056-4000, SEIKO, Tokyo,
Japan) TEF AN A HIH » DI A\ =THE
AR REEE 1,500 25 RAE R M7 =0 > 1A



EPEAEAE kot 50 A RGETTHIER - &R
HELTERO] 15 8 - SOk R/ NI 0 B
AR - M0 BRTE DL N = TH B AR R
10,000 2> RABCR Ao 7 =K > AR FHAR
#5400 N\ RMEFT 10,000 25 ROHIES > 5 A8
LT 25 [ > SLsk R/ NERE L 0 B AR
& o MOHDRE RIS H R > 28
[ HE T R AR B > [5) H N - 2 5 [E] g
HAETT R B -

Wk

\

L~ #Eta

AW T 5 & THEUE DL Excel &
SPSS 20.0 4T # S (T E L EE R BL A4
B EE) B & TH AR E R R 5 B EE
MRS ET > DU + fEMESR (mean +
SEM) = > HAERILAFRIE A EH > #
—H 53T~ BRET > 6 DASEREE 55 i Mann-
Whitney U-test B Al JHI K 1% 1 W 4H 5 iy
ARG S HSH (HEERH VO, ~ KA
IR RIL ) ~ BIREEN R SRR ¢ B
BEiE o bL ~ BREHLE SYLE ) BEE > K
W22 A p < .05 BSEEKHE -

JL EAFIR F L SR B A\ =T

W

* R

ENTER SRR GG ECE Sp NS
A~ RRBEE - KW R EIHE
BREZZE > GROFK2 - JIGRFHH
EEHASHH S EEELZR - R4 E)
A& > WP ALEI SR AH 2 & B0 s G o0 B
REBALAE 3 EE ~ KA BB ENE
HI4H o 2RI > P A TE A R R 7 8 B I
EERE > BEPBER -

B\ I Ry s s R L
SRS RN K - Wi e A f O
R PO AR o T PO LA A B T SR
EEMEERNAE - FRALE S
Hl—H > AT RIS oL A Y SR
HETT R R 57 I EEZE ( FIR T ~ 2
2009) - DAFIF@ BB EIRIA © A FEE
[ DA 58 A = T8 I O AL R 1 Ay i B -

— N

&2 MRAEIRNABEAFRED - SN - RAREBRFREHRECTE

PERIGH (n=5) REIRAILENSREE (n = 6) HIFI4E

FIASH Gl ElEEES Bl Bl i p B
PImax (cmH20) 85.80 £ 19.18 97.00 + 12.54 120.50 £39.86  128.50 + 14.61 0.25
PEmax (cmH20)  115.00 +40.21 126.60 +23.63 143.17 £ 52.53 159.17 + 28.14 0.13
AR (%) 1.74 £0.92 1.66 + 0.41 1.68 = 0.99 1.55+£0.37 0.04
REEAILIAT (%) 16.90 + 4.76 17.08 £2.20 18.42 +3.45 18.80 = 1.40° 0.01
VO, (ml/kg/min)  48.20 +4.15 48.80 + 1.80 51.50 = 7.89 53.83 +3.65" 0.03
B4 (10,000m)  2931.40 £463.69  2930.00 +201.47  2796.50 +433.84  2768.83 £156.60  0.65
vk (1,500 m) 1521.80 = 104.14  1498.20+38.53  1519.00 £225.77  1490.67 +71.59 0.37

5E 1 VO, | ROCHFAE © Plmax : RATRSRELS] » PEmax : FAIERBET) -

*p <.05
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B 22 4 AP ALEI SR AR = TH
FIE B AR AR TR ROE BRI 2 52
8o KR EEEBHHBA=THETFIE 4
A8 IR BT 0 1% BE A R0 hn KRR AL o7
Eb R AR BB A AR A B o0 TE - (RIS 28
AZHEF B R RREAERE - BHEWK
HLHL ) B B i B R 3R (U0 1,500 AR ~
125 10,000 AR > AIEEBTREE R o BT
FUEE RN IR HLE SR R = TR
BRGSO KA ERTT A BEE
% °

KW ELE N ZIHE T A 4 BHY
e FILEI 468 368 B B 4 B B 0 AR AL PR 2 e
R LIS N € I P NI SR EL
ZHTE - ABH TR H A e — R AL R
SRR - SeATiAsta - &
N5z IR 55 5 i a7 2k B o R LA i S
(respiratory muscle metaboreflex) & #5 %
I HY B 7B (78 TAEHLA M AL )
SE I ) T E RS HLAY R 52 (Dempsey
et al., 2006; Dempsey, Sheel, St Croix, &
Morgan, 2002) - #Ef $& 7 2 BhHFHY 58 & -
5 — B 3% Keramidas, Kounalakis, Eiken,
and Mekjavic (2011) f5 & - % &) 7ij @y o
WHLE EMR S - (% 51T EEB R
P 30 B 057 LY L PA) S8 BEL R B2 K > A ol
Fl SRk EGE = R ZT 4G SR e B g
RO AILHY R 25 IR 52 Ryl (S Eh R IR
K — o [ {E Harms et al. (1997) #f5¢ 4
S > NEUEE)F RS AL B R AR (R 0 1E
AT BT H R R TR AEE B - PRI LAY
THEARR M MR & (r = - .84, p < .05) K i%
A8 (r=-.77,p<.05 WKL HEH5

G RBURE TR HLEDh SN - KR
Y R R BlER B KL - Y S
AR S E B AR o Rl seEE s - 0
W I IEE 55 Pt a7 5 HY P I AT A B 5 > 8L
BREALIR A 38 AR R S I R FE - HE T HE 714
B B EHIEE N R ISR AL
T2 & - S Fi Trapp, Chisholm, Freund, and
Boutcher (2008) Wt Ef5 M - HH =KV
5 [& [ 8 3 ) (high intensity intermittent
exercise, HIIE) #7715 #AVII4E > BEH X
KRDBGRERT & o 5580 0 EERSE ~ BRSAE
Mg BRI (2015) FEFRIERE
M ak ISk LA |57 EE B A BRI
& (after-burn effect) » i %5 ¢ 2% F& 17 B[] 4=
B ERI SR E SRR - BRI
SRR ATV RUR o B A 72 4E I I 4
P PR P R s A1 - i s A = T 31| 40k 25
WA RE B ( BATE K ) > iR
BRI N BB RS LB A ) P B 55 1R
& RIS E ST - ERE SN
AR AR SR HER LR R SR
R B4 i A i L A 28 R D B T g T R Y i
REHA -

AN =ZHETF N AR -
{58 B TR E1 o 5 FEE B2 T 2 1T A A B e
A TR AT S T S A =THE T
R ER AREEETEAMM (= -
.68) » [ FEAH FE HE M 4 2 IFIE LA SR 1%
B\ ZIHET R ARA RTS8
AR A AR - SoATigEiE 16 £
AL > T EBCRENSREE 50% 588 K 7%
HI4H 15% 58 - &EHEE 48 (FX30
TEH2T-GHETK F56 ) WK



AILEINR » ff 5 & SR B I S Bl SR 4H 4 e
KIS ZERE ] (Bailey et al., 2010) - 55—
BFELL 20 %4 18 ~ 25 BRAVIER KRHAE L2
BTG » o3 IR AILEN SR AH e eI - i
THRE6E (FXR30 F FR2X - 8H
SR 460 ) HIMEIALEIGE - 45 RER
T D Bt I e KA 2
ST (FREYT ~ BEEEE 0 2011) - 5550 -
Guenette et al. (2006) W ¢ > DL 15 4 {8
FERCE AN RS B G2 o LRE IR L3I 4k
Bl zEERE (BT L PEFRE
22.1 £ 1.5 GRELME 8 LI Fls By 24.5 +
49 5% ) HEAKRAIIGHESEET S H (FX
30T ~BFR2RX-FHESK LS50 )
&SR BURME S THBIE R BB 2t 2 ML
BEEELR BRAKBEES - LUE
MR ALEN SR 1% B A BE BV 0 (p < .05) -
1 b CBH 7 7T DASE B B N LA o AP
ALIINGET - KR EEFHEZNNE - A
M PRI T G HEREEAR
#H IF 1 & 2 > Romer, McConnell, and
Jones (2002) DL 16 HEATHIET RS
T3 BRI 15% 58 18 - USRI SRAH 50%
BRFE > HE S (FR30 N~ HR2X
T K 70 ) WAL - SRR
B KA EREEER - 55—
Kilding, Brown, and McConnell (2010) [/
16 4k B T > oy PRI 4H 15% 58
W SR SREH S0% 58 » 4 6 1 (52K 30
TBR2HX - -FGHATR  H£84XI) 4
REHWERKREE N MEZESZR - IR
g i sT s o — AR A L ELEE) 5
TES AR AL - 18 i e o 2 A K

JL EAFIR F L SR B A\ =T

AERET] > AL EE) B8 25 ST AL
B DA Rl SRR T (BRI A =TH
HHE RS HE  BEGT HBRRK TR
W AR 7 =X o (EE S S R AL R
SRR BT 3 H A HEAE I SR A
HETT TR LA B0 I SR 8L ) E A
WG o (5 B8 % A4 R LA S5 -
e BRI &y - AT i 5 Ae R B e
AR SRS » SR B MRELT B
BUIERE (2004) BH7EfaHT - SaGH LA
RmEEZEME (r = -.69)  BEAIAEH)
[ A58 7 ol 188 B I S e R TeT B 0 > EEUE F
BEJT NI - HEIM (R KA R AR -
il Tolfrey et al. (2006) W}%¢ 5 5 iz K&
SEME A (ml/kg/min) F - (LSS
HEGZ BSE ~ AR ES NTRAEE - T
B A & B KR A B A S SR A B
L AYFEEE o (RIL AW FTHE M 4 E AT AL
Il R i K R R B AV T B 5 B AH B T
FEHB KR % -

N = TH B IR R B DU Ik K B2 {F
FoflBRIE H o 1 RBIT BT HEA(E R E R
ATEE - R AR v 8 &
R E L EE T HTHELEHE B
12 > GN K (drafting) $E » HEGGH
RN RS BERBENZE M EZEH
BT BT BB IHAE IRV - SRRl e U e
2009 Z 2014 fE4k 36 B A ZH AR
Ho B ETHRE L RS RIAERE - 45
REUREIER D AR A ZTHILER
= VAR (r = .87) 0 KB TH AR b B
BAZIHEBEARREE (= 31) M 3
TTH B IH A F B A\ =TH LT A KRR
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& (r=.13) HHEE - RIEE BRI REERK
S B ES o KEX  BATEM
A2 S 5 & (Pupis, Pavlik, Pivovarni¢ek, &
Pavlovi¢, 2015) « SLFTHFFEHE H 12 fir H
N = THEE Tyl 6 PRI K 6 TR
FISR4E - AT 4 B DIPIREISREs (5230
TBR2RI - GHES K 40 K) HET
R ALAIGR - B STAS RS IR AE BT HE )
RHARERGER (AxEEAN - 2014) - 5
—HFELL 19 S XIAGEE T > Ty RlidE - —4H
Ry 8 FAPREdIAH - 55—4H 11 ARA{ER R
A kH - #EFT 6 8 (B4 ~5 08~ BR
5~TK &S5 K>150~210K) » 3L
4k BB TE W 4 A 2,000 23 KRR B 48 30 R
HREEE = (Riganas, Vrabas, Christoulas, &
Mandroukas, 2008) - 55 4| » Forbes, Game,
Syrotuik, Jones, and Bell (2011) {54 > [Ef%
P21 RIS - oy el - —4H Rk
Al BR4H 100% 58 » PEFIZH 10 ~ 15% 58/
(T 10 PR ALISE (724 ~ 30 T -
HIHE 4 BER 1R &HEH6BEHER2 XK
112 1) - TR R BB RIAHAE 2,000 &
REBE BN AR BEAZR - RS
BB P 745 R — 20 B AR
LA SR ey 2 e HEIH AR B AR A BN
B o B IR AL AN SR A IR R B A 5T
EHEAWESCE 0 Kilding et al. (2010)
BRFE DA 16 ik B F - oy R4 15%
SRS SR BRAH 50% 58 5 - HAE 6 1
(BXR3OTFT-FR2X-GHTX I
84 2K ) PRI AILFIGE - 45 5 3 R A EE i TE H
100 25 R (1.2%) E1200 24 R (2.7%) f% 48
B BT P RIERE 400 A RORZEZE

e gt o [FRR LUK ETIE Bt 5 - B
TLEE (2012) DA 18 475 vk 58 T s 1 8l
B B A4 20% 58PS - R AL
GRAH 80% 58 - HGE 6 (FX 30|
BR1X - GHES K 430 20) MR
B 45 RS TR EEEE 50 2 RUNE Uk B4 B
& LTt o ARIE L alohH g 48 TR i vk E Eh 5
Iz AL ok A R R e 2E H BE B E R T )
34 o 554) > Johnson, Sharpe, and Brown
(2007) BHZELL18 A H HHEEE T 73 Rl
4H R R Al SR 4H 50% 8 0 P2 T 4H 0% 8
& H#HE6H (BRI T HFR2K &
7K F 84 ) FFIRALIIG - HE7EaER
SHUE 25 NEEAGTIRE (2.66%) KRS
] (+ 20%) pKEEE BT o B E
BB HHEET LB R - 18 KIEEI B K
WEH - RN SREH 50% 58 - PEHI4H 15%
TR HE 6 (BXR3I0OT -FBR2R
7R > 384 ) MRS - THIEAS
REURIE 20 2 H (3.5%) 8140 2 H (3.4%)
I8l 5T B 28 i 48 B & 2% (Romer et al,,
2002) - EHChFE ]S HR BT EE TR A
-z ALl R 6 TR R R A B BT -
A 5% A R vk AR EE#E 1,500 A RIE H
Fe B2 TE H 10,000 2 R0 3l oK 55 B B
Er R MR IR By 4 B0 AL G S B
WA o R B SR g A = TR B
fi W BE Y 52 28 - 4t Rij Ofoghi, Zeleznikow,
Macmahon, Rehula, and Dwyer (2016) fff
Feiath > B\ = TR B IE R A R 2 FE T
HWEZE PR o E—-HREREET
BRRNE BRI - B AZTHEEE
[ 5 R fe = TR SR H - 0 Bl I 4R



MRS > HAERIEEEHEH 2 E R EnA
R MEERT ~ EEREESE - K
PEARBIEAE 4 IR LA R 58 N\ = TH 8
FHEIE (K ~ B ) EERE LgH
oA FE LA 18 245 il vk 2 F K it
Fe¥t S oy Ry PZeri4H 20% 5 R I SR B 4R
4H 80% SRIE - 6 (X 30|
H1X-&FHES K £30%K)> Zi%?'%fﬁ
i 4H > [&] PImax 1 PEmax SR 7= 5 >
E7E B KW AL T BH B s A AR ( BE T
BE > 2012) o S5—09E DASE N = I 5 IO
AILENSR - 12 22 B M N =THEEF R ¥ 5
73 BT I R AH R R 4H - EAEETT 4 8
(BX3OT-BR2RX - -FHESK H£40
R ) MR AR - 5T 45 SR B R AR MR AL
ALIRE > REENE (RREEA
2014) - AT BN FE 45 FAHE - 1E
IR FL 31| 6 1% I S B 3 0% 0 (AR RBGE
(2015) BAE A RIE4E R - DL 20 4 K E (AR
SRS & BIFRALEIIESE S0% 58
B 4H - AT 6 FITI LA (
RKI0OF ~BR2R-FHESK H£60X)
BT R + 1A RS o
W 311 458 4HL 1Y) 5 R e T L 0 8 = 1B T e
8o SIAFREE 18 METTHET - [
a7 BRGNSk AH 50% 58 FEE K P2 HI4H 0% 5@
[ > TR LA 3 S8 2 1T 6 7 (
RIOPT-~FR2RX-FHTKR > £84XK
) » WA FTAE S S B SR SR 4H A B KRR AL
T8I0 19% - BE B HEHI4H (Johnson et
al., 2007)  fRHE _LALEHTE - FFORAILATL ST EY
2 T AT A A7 SR AL 311 408 G ] B 4 R S

JL EAFIR F L SR B A\ =T

2 7 IR HLEN SR E D S IR AL T
Z/0 6 EESRIF R ICEUE 60 DL FERRE A
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Abstract

Introduction: The respiratory muscles was important role to get oxygen, and respiratory
muscle similar skeletal muscle, the body can be training to enhance the strength of the
muscles, therefore to induce the muscle fatigue. Triathlon is a high-intensity competition,
body needs high level of oxygen in the race. When exercising, heart rate and breathing
frequency are faster therefore oxygen uptake depends on the strength of respiratory muscles.
The purpose of this study was to investigate the effects of respiratory muscle training on
the physical composition of the triathletes and the performance of the triathlon (swimming
1,500 meters, running 10,000 meters). Methods: A total of 11 triathletes were recruited.
Matched pair grouping method was adopted to divide the triathletes by their height, body
weight and maximal oxygen consumption (VO,,,,,) into the breathing training (173.83 + 7.41
cm ~ 65.83 + 8.24 kg ~ 51.50 + 7.89 ml/kg/min, n = 6) and control group (170.20 + 11.10
cm ~ 63.26 = 10.29 kg ~ 48.20 £ 4.15 ml/kg/min, n = 5). 4-week intervention, in which
the triathletes using a breathing trainer to training the respiratory muscle. The triathlete’s
body composition, VO,,,.., performance of the triathlon, and maximal respiratory muscle
pressure were measured before and after the intervention. Results: After the intervention,
the changes in thigh muscle ratio and buttocks fat ratio of the breathing training group were
more favorable than those of the control group (+ 2.19%, + 0.88% vs. - 7.17%, - 4.83%, p <
.05), the VO,,,,, was significantly enhanced than control groups (4.42% vs. 1.57%, p < .05),
in the performance of triathlon and respiratory muscle there was no difference between the
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two groups (p > .05). Conclusion: Four week respiratory muscle training could effectively
improves the body composition and further enhances the aerobic capability in these young
triathletes.

Keywords: breathing trainer, maximal oxygen consumption, maximal respiratory muscle

pressure



