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AARONEEER TN ERGRELAIHEERABRBEANHEEE zﬁﬁﬁ%ﬁmﬁz%éo
ZAEAHSLEREANAEAE - ﬁn@&ﬁﬁﬁA%ﬁﬁﬁ%ﬁﬁ%ﬁ%ﬁ B DL R B BB T R AEAT o B
B /7R E — P A 100 watt - B [E 3 4088 - B3 —[EA 3 m 30 watt - BT EBEARKART AL o %Jll%ﬁé,ﬁld
NAEHRMBTNE BREATRE L@ ABMMR Y 6 mmol/L (10 248 ) - B8 & #7 B & 18 A M85 X8 3R
W AT (4x90 %)) o MAKIEAAT (-120°C) A7 BT M4 8 4 R - DLRGIARAT ~ F ~ BRIEAT > BR 1208 o
BRAMBE RERBEALFH BB EG LB BT % 1 RAATE9.28°C o £ 2 RANTHK
10.70°C » M F R EEF £ E o EH A7 QB % (beats per minute, bpm) EHFF AT F 5 2 HEE 10 5
ETHEEEE W O38bpm MHARES | REF 4 KRB ZEEw 1525 bpm o FHEEH A FTLBREED
BHEREE | 44 9.64 + 1.52 mmol/L - EHERHKE 10 28 1 % 6.68 £ 1.89 mmol/L - WIE £ £ 2.96
mmol/L ° B AT Al £ 2 216 mmol/L e WEHEHHERGE S s A ERWHE AKX £EE % 15.50 mmol/L °
B 2732 HABEHE P 13.91 watt > L BEE T & 3.75 bpm © % 4 {H 4 mmol/L ¥ /v 5.74 watt o RKH R
e EHA P HERAEANHLRAE IR AEEINHEZEE  EHTHRETEXREE  HFRA
AR BOER B2 o bt - BREBEMAGIN MR ERARER A -
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et 2 S 1) R s 0 SO T A SO R G T T
EEFTiER] - HHA R¥IEFAVRE - FINGEAYEE
TR ECE B FISR (BROERS -~ PRS- R
0 2017) - WAREBESMYEISMIERE A 2 £
AR 311 o 2 BT RO 1 RIS Bl 4R 52 BN - AR
T1T7 2 A L g ] A 2 AR A R B, - IR ey B By
5 568 B A e AR U AR R OR - T s 54 R ] B 4R
(high intensity interval training, HIIT) H[l-2&—ff 3
et IR ] A v R P R e 2 Bl R X - B ST HE ) HIOT
AE 7 6L HR [ P 222 1) BB IS5 D i 1) 311 0 0 5 1 00 SR
(Laursen, 2010) - Kaspar et al. (2016) f5 H{ HIIT Ei
{4 ~ FEIF I o 311 SR AH b RE SR e R 380
IE 4T 5% A BB R AT » 5573 SCRRER A HIOT £ 2
£ 20 40 F AR B I - W AE 2 1% 1 46 55 e A R sl
EMCEEN S - HAFEINA RS HIT H i
& i /Y BE (Emberts, Porcari, Dobers-tein, Steffen,
& Foster, 2013; Kravitz, 2014; Liu, Su, Jiang, Wen, &
Shao, 2018) = HIIT AIAEEE A= DL T Z U8R © W & A&
AL EACRIRE S ~ PR A I {50 FH % e LB 2R s
B SRR IS YA RE BT AR ~ 42 = B R B GG 0
i N B & & (Burgomaster et al., 2008; Burgomaster,
Hughes, Heigenhauser, Bradwell, & Gibala, 2005;
Gibala et al., 2006; Rakobowchuk et al., 2008) - HIIT
% 3 /N & 30 IO B £ Y B 55 5 128 IRl (peroxisome
proliferator-activated receptor gamma coactivator la,
PGC-1a) (Gibala et al., 2009; Little et al., 2011) ©
PGC-la 71 A\ #8 N & & (U3 AH B 69 38 £ (Liang &
Ward, 2006) - iIfi H s &8RS 2 A &EF 1 (insulin-
like growth factor 1, IGF-1) ~ 7% 2 48 N 2 .18 18 7€
FARBHLAETE - Bl sE O ALRE N G (lactate
dehydrogenase, LDH) » [}/j (I 8 )y 2 12 o (i1 L B% A~ B
ZfE (Matsukawa et al., 2017) - 2R » 5GHFE S8 E
1 2 )y 25 5 7 i A ) B B9 B B SR AR AR P A Y
# (Ayrdmé et al., 2017; Selmi, Ben khalifa, Zouaoui,
Azaiez, & Bouassida, 2018) - [N L& FE WK E H =N E
A - HAE (IR /2 Al (cryotherapy) fEHT 2T
HURAE & AY /K ~ JKK -

FEAROR 2 AT RIE DARZ 2 B EUR B Bl B S =
g » Tz 2Rzag@MEaREaREL
(SRR 12 1) B G A 67 - B AR RARAR ] - 2 Al > 7
i 2 e <2 O B b B AU W i A T s RS

IR B 2RI 5 [BIORIE - S e 5 R B 8T o
i BEE AR R E BB R s R AR R4HSR S
(e 2 AL A o A 70 8 Y HE R (Klimek, Lubkowska,
Szyguta, Fraczek, & Chudecka, 2011) - BNEEKE S
ARG TEERNFE - BEW R SRR AE
FH A B3l 48 AT (R0 pk% (beats per minute, bpm)
(Uckert & Joch, 2003) » FEAMNEFFA MR R RS (SRR -
&b EE) > PapenfuBl (2005) F5 A FI SR 1% HE
TR 28R A B » B S bk &
T/ SR AT RO 2 A A REFE T AS TEER VS 1 ~ 24
ZMRAE) - HReE R T H - BERIR2 A1TREE
7E A2 IE AR Smith et al. (1997) DAk A = TEHiEE)
B Ryl # o WAL A #E AKORAR 3 x 3 778 -
Hoah R B (RO /2 Al /b 2 54 FLIE © Joch and
Uckert (2003) AIIHETT 5 x 2 43§ A s R BRCE 15T - I
T ATETEEOR 248 3 /78 45 RE B 21
2, (NH,) BL % & R R BT -
RRMELT 11 R BR B RS RE 2 — » AI& ) R A A RE
(2 mmol/L) BifE4RE{E (4 mmol/L) » HoAg /7 =
PR &1 (Mader et al., 1976) » Z i FLFEEL L PR
HI A RIS EIE AR R & - R IR
R/ DR EAHEER LB ) - BRIMERE S8k
F o HRAR RS RCER - T A RYRRENN T >
B RS HR A (A58 [ A I e B Y (R4 Bl 5 BG BR 1Y
A 0 F R AL - AHREAHAR R E R 2 e
B - LERERE IR R GREZE PR - 40
Mk E -~ MRERAEMBRREELE » e CH
By AU E B E - MRS - BRENER
B o K TINEBIEWAE - 158 E AL E R A 4R
3~ 5 RZMARFEBOBA e E A EREE AR
R - MBS - B850 28 WA SR AH BE AV I 52
HAR #k 2% (Chen & Hsieh, 2001; Coburn et al., 2006;
Kasai et al., 2017) » JREW5THE HEEEBR 2 Nl E
Rl (BT JTAYBH R 45 SR - B A58 & DL 8 44 55 1R i )
BHETT 5 RIRSEFGR » B NE Ry DLFLELZE 6 mmol/L
Z I RE LT 4 x 3 P EONE - HAE R
SRR 3 RILBL R TR ~ 55 5 RO BRI T (Jang,
Wang, Chen, & Chan, 2012) - gE#izz (2015) BF5E 8
RS B BT R B A DI 0 B e R R Al
PETT & 3 RZ S s kISR - WS 3 KII4R
A& ZHERIR M - 45 RTINS T AR
RRELT 7 » o 5 A% B Bl B2 o ok IR T T it SR B
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M7 - SAEWFEET 3 Ka S HEIGRE (3 x 3 x
90%) » HAFFE4E RS FLEN GRS 3 KA G i ol k5
OBER ~ NH; BB AL B 230 T R SGEBUR
(Wang, Smith, & Jang, 2009) -

FEE LA IR DT s AT S 3R - BEREGT s
R B H 3 S R e 1R AE S e e DU R PR AR B2 7T
SRR > T AT T2 58 Ry ARG AE 18 Ee W AR S e
B BT S 7> 4 7er 58 2 Y 48 8 W] DL 2% AR R B 1S
PRETHY &R bl > AW SRS R B R s A
Eralll SR ~ FET SR B P AR S B e (O /2 AR A
ARG TR ~ MURSRAS ~ OBk 2 SR B L 15 15 ]
ALK NH; Z 2% HRO #HHTEREREHEE
FISRE S RE AR ERIEN T -

Ill’

al ~ Ak

— PR

AWTFELL 8 Al 2 B A BT B2 Ry szl
Ho FH 246 £3.1 5% 515 168.88 £5.94 cm ~ #5
B 69.38 £8.67 kg (F—) > HEEERLEHE3 X
Db > FRED 20 o388 - 7 HEEESHGE

= EHEHR

80 RPN {Z%Ei?%?ﬂiﬁﬂ (T1) ~ R 558
J& 40 & 3 Rk B % 0 (T2) » E B & fef T 5 B s B B
B/ 2/ 4 (Excalibur Sport, Lode B.V., Groningen,
Netherlands) i DL 2 (KR8 (Cryosauna, Space
Cabin, Kherson, Ukraine) #E{ TR /480 - #E{EE

SANR R E By -120°C » R By—4H > — X By 120
Fb o RN 3 78 o LAl ¢ T1 ~ T2 455
1% 3 38 M BB e R A Al SkET 1% (B—) -
F— ZAEHEER

HH SEIgME + AR
i () 24.6 +3.1
HE (cm) 168.88 + 5.94
HEE (ko) 69.38 + 8.67

191.31 £34.82
238.75 +33.33

6 mmol/L (watt)
AN ET (watt)

(—) TL~ T2 Al NG ~ HESE BRELEL AR /735
MGG T A By 100 watt £748 3 7338 » & 3 47
S HITHA 30 watt » sl B 2|25 HEFI(E AR
KREFRIGEE - Hef > T1 2GS B E B E XS
S AH A IR Bl SRR AR -

(=) BER SRR AR
W ETTRAE ST (Trl) BEEEE (Tr2) - I

R ETETAT ~ SR R R AE B & T — 4R RO R 2 4l

1. Trl
DUE A fiE 48 R (6 mmol/L) Th# (6 mmol/L-Watt)
E Ry @58 » FREEERES 10 o388 - I HAEFF gy
#% 70 ~ 80 & (revolutions per minute, rpm) °

2. Tr2
AT Z B N e KRBT D RA0E Ry i Eh i e - 1T 4
x 90 PhiEfER &S - HARI4ERF 70 ~ 80 rpm ;5 [HI&RHF
[t 60 Fb » HAEI4ESF 100 watt DLz 60 ~ 70 rpm ©

=~ A2
ArEBEZ 2 AEM2EE Ak (HHER
£E 1% 10 mmol/L 3 DA 1 4% L% 43 A7 4% [Diagnostics
Biosen C-Line, EKF Diagnostics, Barleben, Germany]
HEFTEBR ) ~ NH, ( 54257 4 115 20 mmol/L f
DA NH, 7317855747 [PocketChem BA PA-4140, Arkray,
IR SR AR (H f5 2R #R 5 MR 90
mmol/L 3 DL SR A 53477 [i-STAT Handheld, Abbott
Park, IL, USA] 5347 ) ~ Lk (i-Heart 2B LR
ZeBNERS - rE > 2o : %ﬁ%iﬁﬁ

(P384-20 ALA MR EMG BN RIE AT 280 - S -

b - 208) - RS S E AR - F@ﬁﬁbﬁﬂ :

B ER BRI HR IR AL

Kyoto, Japan]) -

=
=5

2k

Fir A 8 DA 35 B A A 72 2 31 3l L SPSS
Statistics version 22.0 #E T4 =T 0 #7 o DUFH e fe A
R E S ITRIH ~ A EHS YRR - DIEEERH
MR RE M thi B Z RS S
R o AR A B E AR 7 St DL o AR
#% (Lactate Express, Mesics, Miinster, Germany) 1
A Mader 4 mmol/L 755 - StEHZAEEAFT R —
A B (E RS 11 SR R(E (6 mmol/L) Th » 45557
ffr LA SigmaPlot 12.5 (Systat Software Inc., San Jose,
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T1~ T2 : RIS AL

Cooling: 120 s

5P 3 mm (100 watt FE#4 > R _EFF 30 watt)

E Trl: 10 min f8=HIEEE > 70 ~ 80 U/min (6 mmol/L-watt)
Tr2: 4 x 90 s [EER IS EL > 70 ~ 80 U/min (watt,,,,) * &K 60 s (100 watt, 60 ~ 70 U/min)

3 min 3 min

3 min 3 min3 min

3min 3 min
- BlA = BB
v e
) 7 N
BRIt R Rz | Trsmin | 4| T

*9 l o4
*4 P
+4 +4
+4 +4
+4 4
+4 +4
b4 i
Tr2-E10

Tr2-E5 |

=3 min 3 Min

_A

B

it * RBZHHE ~R2 BTHZ1E ~Trl-Smin RFp8E RS 5 7788 ~Trl-E1 BFEFEEMREE 1578 (Trl-ES ~Trl-B10{RIELHHMHE)
Tr2-2x FyfElER A5 4HAEH ~ Tr2-El BEIgEM RS 1 7788 (Tr2-ES » Tr2-E10 {RILAHE) -

California, CA, USA) #E{T4g[E - AWFIeanat 57K
TR a=.05-

W}

® /\n%

— ~ FEIGERAHRA 28

HE % D0 PS5 7 45 HF ) A I 5 B 25 38y iy L e 437 8
TR T ROAAD(R2) 1% 0 BEFORE T FE 9.28°C (p <
05) © 5 2 A4 (Tr1-E10) R 10.70°C (p < .05)
(E=) - FMURABHEINE S » MERBES
R R BRI S 2 5 (R )« BPLBREREY
HEEN A OBEERTE Trl 55 5 0885 10 5388391
#5938 bpm (p > .05) > Tr2 £ — 2 (1x) B1E Y
R (Tr2-E1) SEEEZZRAN B 15.25 bpm (p < .05) ([E
=) e

o~ se R CEHHE 2

HHLNgE BV E T (R ) o Trl HEj4E
WAREE 1 4788 (Trl-El) [f17& FLEE RS Fy 9.64 + 1.52
mmol/L - #E By & 5 1% 55 10 73 §# (Tr1-E10) P35 {H
H B 6.68 £ 1.89 mmol/L > i TH 7= % 2.96 mmol/L
(p <.05) » Tr2-E1 B Tr2-E10 [ M HERURE a9 E A=

£ 2.16 mmol/L (p > .05) - WIBIHAEBNERILSE 5 /75
(ES) NH, 7RIzt 72 52 Fy 15.50 mmol/L (p < .05) °

= ~ BRMEIN ST tHR 2%

s EREREIN %R - 2N 8 ARE
AT T2 H A RIE (2 mmol/L) 171 13.91 watt (p
<.05) > LFEER T 3.75 bpm (p > .05) - fEEFE 4
mmol/L BB 5.74 watt (=) -

= T

— ~ B R 5 EE R £ R E H e (R 2 A

BIEIER LB

BEFOREEL 7y B /2 AN H RE R (K A =%
JERE - HORFERTE(EIR 8 T R NSRS P
EPLAMAEYE - BRI LA R SR g B
il K I > R R e U e Uk > A YR A
R B RNE S/ N TR R I E - 6 B DR
MRCREN 42 (R AR EDE » FREMIME TAEET -
B P IILRGRE B8 0 Bic > I Ho (e 2 T R SRR SRS
o RptFei il Al ETEB M > BRREE
2 BT oy B BTt T AR Sy BR 2R
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[ R/after Trl/after Tr2

40 -
[ After cryotherapy
L .
30 4 X 9.3
K 118
5 0% T T
& ')::;j::<><-
g 20 -
g
L
>
)
3
m
10 +
&
0 T = T T
R2 Trl-El Tr1-E10 Tr2-E1l Tr2-E10

& —

ISR S A E 2 R

it R BZA#HE - R2 BTHATR ~ Trl-El BRAEEERE 1 08 (Trl-ES » Trl-E10 {RICEHE) - Tr2-El BREEIEMTERSE 1
538 (Tr2-ES ~ Tr2-E10 fRIHHE) - " Fomed R B REL Y MRS A BE R (p < .05) -

WA SRR E > EHSBHE LT R EAVE
EEET - d R a8 T B & o A £ AV
P'E —— FL B IR Ry M At 28 FE AR HL R SR e S
R_ETHERA (I DIEPEER AR - MREZFR U A] 5%
RENBZRFREZEEA  BERTRE LT
mEFt - Kz =&ALy BRI @ E RN

AR H #iE (35 ~ 45 mmHg) ZIWEEE - B
W7 8 45 BT UE SN R AL N AH RN B R o BR R £ S
mmHg (Murray, Chen, Marshall, & Macarak, 1990) »
FEA S BRI H 37°C [ 2 30°C i > KRS
EE A4 I8 (Bacher, 2005) » {H /2 Papenful (2005) 2
R Bl R T T TR AROR 2 Al A — S bk 2 B
ETTRITRE o AW TSR IR BN RIR /2 41% 8
BEDRENE B ER EAHE 2N ERRE - B
S BRI > BUTRTE R ZRMHELER - 17
1R TS PR LR R S & 2 BB (RO /2 Al Y 2 &
N - SoETRFFTHETT 5 x 2 432 250 watt ] GRATES
HFIGR - FRRAHAESRATHET -110°C {KIR/2 A0 3 77
o WIRAH A - HAE RS TR e 45 R IR
20k > FLEE B NH; BRI ¥ H4H (Joch & Uckert,

2003) - LR RIR A AR E SN EDR & S B30
ZHPFREE IR > DAR 2 B AR B I B WA
TN MR A FEER S - AW R R R 2 Al
A DR T A TEER R -

o~ BRE R G AR R R v A
Hae R L%

T T2 2 i RAMEEE > (JEHNW
HAMAEHRZR > BURHEEBSEMHET - HEZ
5 NH; 2 J& 50 57 Wi JH & 5 4] 722 52 16 mmol/L » R
HEEOR 2 Al S Tr2 2 R B2 © Nielsen, Savard,
Richter, Hargreaves, and Saltin (1990) 5§ H & #f &
P2 R P AR BV ENER T E R ERR R - T
{5 AL A 2R B ¥ 2 |y AL EF % (inosinemonphosphate,
IMP) Bl NH, - 55A 7250 5 /2 Al ge e (R 2 8h & f7 5

BRI EI46 B 8GR S » HET B4R E R F RS &
B 2 & (Quod, Martin, & Laursen, 2006) = Smith et al.
(1997) DL A\ =T 8 & 17 0 ELEEATE A
-110°C KR RE 3 x 3 7788 - &S RBENEEE A
JIgE TN FLR/ VD AL HERR © Gharbi et al. (2008) 5t
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E10
6.77 £2.16
35.89 £3.46

63.57 £3.15

E5
8.08 £2.78
81.25 £21.08

gk s (4 x 90 7))

El
8.93 £2.50
77.17 £3.42

3550 £3.18

E10
6.68 +1.89

72.20 £ 6.50
34.00 £ 1.77

ES
8.24 £2.16
96.75 £24.78

Fria
(10 min—6 mmol/L)

El
9.64 £1.52
80.75 £ 7.09
36.19 £2.91

R2
58.83 £9.58
44,18 £3.05

1.21 £0.47
54.13 £15.72

64.00 +7.33
41.29£2.93

%

25

23

42
7L (mmol/L)
E b7 B (mmHg)

=

&57 B (mmHg)

% (mmol/L)
—_— =

.. 400 B 2 o R TS A LR (L - (I P  k
S % T B AR BT S R LI I A B BB -
o SERTATRIELA 17 4422 ~ 25 R 2 B Ry 2 s & AT
3k B A s TR 40+ 0 LB B B R M (TR B
” B BRULE B R ATHE (T pre-cooling » #fHA4HHISE - 4
: PFeas RE I - BHRALY NH, - OBk o g B
E B BE A EHIE4E (Joch & Uckert, 2003) « AHZE~
g RGBS AR B M B & AT - LRk & >
= KEL B ETRISER: Trl » BRI AN 7 Rk
= o |4 SR T e O ) SRS -
M I
3 S B AL A I A 2 0%
“2@ SRR (T ) 2 S
v | ERIETIES - FhEHaAREEE - 25
=Bk 5 IBEHES 5 BIUE 4E 2 mmol/L % 4 mmol/L
§§g§ WISy 2 ERIE R ISR S R > AT OBER
= | 3% PR TR > T T T -
R SR 2 5 2 e T R L B E T3 R E
- {88 4% B 2 i R 32 5 B 4 O UL SBCSE - ARA SER
AE: B REARSEL% A1 R B o 2 EEJFA - Riggs, Johnson,
L_‘__\j Konopka, and Kilgour (1981) 5 H /& Al 15 52 25 o fig
= PR BB R AT - TR LB - SIS A
o o|2 AE R 2 BT MG BT BR AR LA 4H - ELRA R4S RS 23
39 B BRAL BRI HI4E (. (Beaven, Kilduff, & Cook,
S 2018; Bloom, 2018) - Fricke (1989) =58 E LA J1 &
T EE HRT% 3 x 2 534 (-110°C) » AR FHLES) S F LA
b SIS LA 2 B2 - BRI A A A B I MR
g4z RENESHSIEEDEE (PapenfuB, 2005) « Jh4h - 2L
3ol RTINSO % 5 4 ~ 6 8 > BB RISRIRGS - 0%
:Eiﬁ P > AR E B R 0 S AIDISE B R T S
e F 3 K 7 o P 3k P R 6 (SR
2 qlo ¥ FHE  SREEE 0 20155 MATR 2016 ARAT -
] I 2015) o K545 SR 5 e — 2 3 ok e
34|, By—F o HE DU A A (8 B B 4B R SR
S 8 ) 1 B L O 106 [ B 80 0 I T
o FE 1734 4 0 SO A L5 1 8 B 5 e (i
3| 71 e
HE
ElE v GESAEH A
% % Pq %nnﬂﬂ,\ ii
AR ATFE 3 BB R S AT B 2 s R A 3
] P B R 43 7T AR R (BRI AR E S
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200 9 _—_g— Continus

—m— Interval
180 -
- \
160 - T \
F
E 140 1 \
24
= y
"H.
120
100
80 T 1 1 1 1 1 1 1
Tr1-E5  Tr2-1x  Tr2-2x  Tr2-3x  Tr2-E1  Tr2-E5

Tr1-5 min Trl-El
Exercise

= & LEkERihR
5 5y## ~ Trl-Bl BFFEGERE | 788 (Trl-ES (RECHHE) - Tr2-1x

ek oA

ZF * HR @ 0Bk (heart rate)  Trl-5min f5335 48 & (=57 56
FlHERE T —4H4E R (Tr2-2x ~ Tr2-3x {RELEEHE ) ~ Tr2-El BRIEVERTREE | 68 (Tr2-ES (RILEHE) -
F= HEHEE (2 ~4 mmol/L) FEI J153 7
HERE A BE
2 mmol/L 4 mmol/L 6 mmol/L
Test Watt HR ‘Watt HR Watt HR
=Rl 73.83 £29.81  122.00 £26.05 151.01 £27.89 158.13+14.30  191.31 +34.82 172.88+9.74
&M 87.74£25.10 118.25+11.13  156.75+31.71 151.13 £10.09 190.85 £35.19  165.50 + 8.44
Hi1% 7 5 +14" -3 +5° -7 -1 -7
5 0 HR @ 0Bk (heart rate) o FoRI&SHIBETI > BEETN 10T A REE 25 (p < .05) -
FUU RS A% RS20 5 B R SRS S
R af g & far
EYISE BTaET 3 4 Efiitg 1 i BEfEFHT 3 i Gl 1 i

B HE (°C) 2433 +3.61 30.18 + 1.89 22.90 +3.94 29.34 +2.30

&47BE (mmHg) 58.83 £9.58 80.75 + 7.09 72.20 + 6.50 77.17 +3.42

S AEBESY BE (mmHg) 44.18 +3.05 36.19 +2.91 34.00 + 1.77 35.50 £ 3.18

FhH HEIRASARREFR RSN AEECH

R af e & far
X Gt 1 i Efift% 10 S8 Efiftg 1 e Efifig 10 778
BB (°C) 30.18 + 1.89 22.90 +3.94 29.34 £ 2.30 21.84 +4.70
A (mmol/L) 9.64 +1.52 6.68 + 1.89 8.93 +2.50 6.77 £2.16
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B~ R/b ALk S - BIRE B HEL o AIRERE
& NH, JRJE - FralEf e & s - &% > HRNAS
fE SR EL I ) 23R8 R THEL OB T R 325 2
H o

AWPFEIR AL T B R L Bl B A K R ] P S R 28
B flE A\ BB IR Z sl 6k 520 I B AC & (E0R /2 AlAY
{58 FI LAk 3 8 S A9 55 BRI FE R B R R B
BRI N UE LA B E S BRI BT T
e 5 FEE Bl SR A TG B EOR 2 Al B e R B 2 i 2
Rl e st R B - EmE S Lol e
AN R T U5 28 (30 b B TR A - (o A Bl (R 4 B R
H & BRE [EIER H E 4R - miir g bR =] DUE&E
{ROR 2 A BRI ~ A AR R ~ 5[ e ] 6
HIMIRSRAR Y 82 B E T A 5RET DL T (R0 /2 Al
Mk RS EEST ~ TeTH IR -

EX BN

SN W - REE (2015) o FHIMIP K
HIIT $HETH SARERE ST ~ FLPERRR DL
DR U - S EE R 2015 BIZAR E K
BEEBSBI 2 & > SkEMR > BIIEE R

[Wu, J.-M., Hsiao, C.-H., & Jang, J.-T. (2015). The effects
of short term treadmill HIIT on aerobic threshold,
ratio of excluding lactate and heart rate on track
and field athletes. Paper presented at the 2015
NTSU International Coaching Science Conference,
Taoyuan, Taiwan. ]

PRISRS ~ BREEDE - 5R5EFE (2017) - JaHAGII SR F
FHTEE T 200 /4 RUBRFEFRIF 2 5248 - BRI
T 4% 18]-2331H -

[Chen, T.-S., Chen, C.-H., & Jang, J.-T. (2017). Effects
of short-term training on 200 meter performance
in young sprinters. Journal of Sports Performance,
4(1),23-31.]

ME (2016) - =R/NVIULFEFIRE L BRE T HIH
i 1z 58 (RHRRZ B 5wo - BRETT - B
HS B R B R R e R R AR A SR T )

[Tseng, T.-L. (2016). The effect of three days small-side
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Abstract

The purpose of this study was to investigate the effect of single high intensity combined training with
cryotherapy on cardiovascular system, energy metabolism, and aerobic—anaerobic threshold. Eight students
participated in this study. The experiment was divided into acrobic—anacrobic threshold test and the training; both
were done using an ergometer. The 1st phase of the aerobic—anaerobic threshold test started at 100 watts. Every
phase lasted 3 min, and the power was increased 30 watts in each successive phase until subjects’ efforts peaked.
The training was divided into continuous and intermittent exercise: the intensity of continuous exercise was at
the individual anaerobic threshold of 6 mmol/L (10 min). Intensity for the intermittent exercise was individual
incremental test maximum load (4 x 90 sec). Cryotherapy (-120°C) lasting 20 sec was applied after pretest and
posttest, also before, between, and after training. Results of the comparison of body surface temperature at each
time point and before exercise showed that it decreased by 9.28°C after the first cryotherapy and 10.70°C after
the second, with no significant difference in blood gas. The average heart rate increased 9.38 beats per minute (bpm)
at the fifth and tenth minutes of continuous exercise, while the difference between the first and fourth periods
of intermittent exercise was 15.25 bpm. Lactate concentration after the first minute of continuous exercise was
9.64 + 1.52 mmol/L. After the tenth minute it was 6.68 = 1.89 mmol/L, with a difference of 2.96 mmol/L. The
corresponding difference for intermittent exercise was 2.16 mmol/L. The difference in blood ammonia between the
two tests at the end of the recovery period was 15.50 mmol/L. The aerobic threshold increased 13.91 watts, and
the heart rate decreased by 3.75 bpm. The anaerobic threshold at 4 mmol/L increased by 5.74 watts. We conclude
that cryotherapy before during and after exercise did not make significant difference on blood gas and lactate,
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but it did decrease the body surface temperature, and tended to increase the partial pressure of oxygen (PO,)
and reduce that of carbon dioxide (PCO,). In addition, a single instance of high-intensity exercise can quickly
increase aerobic and anaerobic threshold endurance.

Keywords: blood gas, blood ammonia, lactate
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