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HEY - AWF5E 5 EHE AR BRI (half-marathon, HM) #EEH{&HL AR 2 #1015
T o Tk T REEHEE ) (1 2£ERIE (recreational runners) 22 ELARFZE (FEH 25.5 £2.3
% 0 B 169.4 £ 8.5 /0 0 BBEE 66.6 £ 13.1 N> BREEEIEH23.0 £ 2.6 0 BBiEXR
27.1 £ 6.1%) - LS BLIEFE 15 EXR HM » 4£ HM i 48 /NEF (Pre) ~ HM 7 Af& 2
TTE (Oh) ~ 3 /]NEE (3h) ~ 24 /\EF (24h) ~ 48 /INE% (48h) ~ 72 /NI (72h) % 96 /NI (96h)
ZE T WK H EHEERUCHE (maximal voluntary isometric contraction, MVIC) HJl.JJ
HEZELT &Rk (countermovement jump, CMJ) T RotESE M5 - IS S RN 2R
#5717 (repeated measures one-way analysis of variance) FLEE—{EHI5EE HM /1 AHI]
B N\ 2 BLIBIE - 455% * MVIC Z BRRAERH LB SR IEEAE HM 77 A% 96 /)N
B 7 A By B (7Y Pre BF[ERE (p < .05) - CMJ 2 Bk = [ B2 S35 HM /) Ad% 24 /N
F 2 N B B Pre ARG (p < .05) » &f55m © BTGRP RIS SR T KA T B i
RN - EFCERREE A T — (S SRR RARY - 7T 228 il Ay i T S Bl 4
TR BIAREAS o

RABERR ¢ REHEEED - HLAEST ~ ALNHEE - EERIRIE
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WmEHl ZiEE RFE RS 'R

S A

BT RER - B EE TR EE
FEAYIRHEES) - 2016 F49FH 507,600 A
SIMBALR » BAEEBEERRN S MBS
#2000 FHY 300 B FET T2 2016 £/ 1,100
K - iRl PR AL (half-marathon,
HM) » 1£ 2000 ~ 2014 F 7 [EHy 2 B\ B
482,000 A ZE3En% 2,046,600 A (Running
USA, 2017) » H & & 58 & - 5 7 & AL A
(Saunders, Pyne, Telford, & Hawley, 2004) -
BN AR S - 7t 2015 F{h5E1H
5,000 8 AN H RS BLRIES) (Breedveld,
Scheerder, & Borgers, 2015) - {H & B A
K HM E& T R0 Ay EE O U 48 i Eh 45
BRERE KR ER (Hill, Howatson, van
Someren, Walshe, & Pedlar, 2014) - R[L&E
RSB AMREESRZE HM 2% - ALA
RGNS 2 MR T 1% S E B R I
B4 (Wiewelhove et al., 2018; Wilson et al.,
2018) -

RILIATERE US4 (eccentric muscle contraction)
A TE 28 Ry e AT FIL P B 4 7 R R 2 AL A
KEFRELN IR  HEEHLN—HLHE %
S AE T U S S A AL R - 2D A B R
Pk [ 77 e e PIL B AR 7T o U i A 0 DA S
SR EEREPIET] - U E et
PEALEE » SMEA A O ARRY 2 (Gault &
Willems, 2013) - [Tl 0o U408 5 [RE A AR R BR
NRERAAEGN EEZRE - GBS
IR £ - = by Rt s R S EATA VAL =S
5 T N B SO T OO AR A B -
A o LR T AT RIL A TR 5 46 A 40 P B3t T O3
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fif§ (creatine phosphokinase, CPK) kz #.IEHi
S (lactate dehydrogenase, LDH) &5 1F &
frFnEE) ) AREE LT -

HEENFTS [FEAYALIAHEES (exercise induced
muscle damage, EIMD) 7 £ F>$h {7 18 &
M B RGEE) - T HE S EEIH H AR LU
HEHVE B RIS F ES) - AT REE
B AL S T B M TE T 2 (Armstrong, 1990;
Vickers, 2001) - [ G238 & H PIRIR ~ 2 3R%
TEMR B B L AIRE DT A 42 T1 & (Cleak
& Eston, 1992; Connolly, Lauzon, Agnew,
Dunn, & Reed, 2005) - i3 LL il AR BT i
FRETRRTEIR » 228 T{EASE T IhAE » EEL
HHENFEIRAIEK (Davies, Thompson, & Cooper,
2009) o R i B g AL A4 St A 45 1
EREGE SR ESEENEEARSE
1@l (Appell, Soares, & Duarte, 1992) - ¥JHAAY
GEE R ASLGERZ T KB AR S
LRI (Armstrong, 1986) © £E4THA
MG E % - B IR RIGFHKE
NEALEE S - KFEEE[LBE 112 g o
AR B I R T g A T S MEEER (Aoi
et al., 2004; Halliwell & Chirico, 1993) °
TR AL EE % - CEZEIIHLNEGTE
5 CPK K25 3 f5f2 H 112 -1 (interleukin 1,
IL1) ~ {412 -6 (interleukin 6, IL6) K 4T
2% -10 (interleukin 10, IL10) ErEE8Z T} »
LA EHEEAMAI G EE S -
(Howatson et al., 2009)

Newham £ 1987 43§ — SEAILAETTHE UL
HERIFEIRHY —H > CHEAAERE THEF R
Y45 (maximal voluntary isometric contraction,

MVIC) 3R MAE R 2 FiIFT7KAE (Newham,
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Jones, & Clarkson, 1987) - Buchwald-Werner
FANHERERIGETRE 10% HAEET
HE NP (counter-movement jump, CMJ)
2071 10 4HARE 25 /o A #EL TR MVIC
Ko CPK 1E 3% 55 B 1% (Y 48 /NI R WK AR
2 AR > 96 /NEF R A K%
B 5 LAY A 78 B (Buchwald-Werner
et al., 2018) - Mi5E B ALFAE B (% - KE >
YT HGRE IR IR Ay 3 ~ 10 K > LA
PR R BB A A 55 10 RIZTITEAE (Polak,
van Linge, Rutten, & Stijnen, 1993) - [fij H
Fil Ry 1075 58 % 07 75 0] 1 Bl A Bl R 55 W AR

WEBFZEE 2R IR (Wiewelhove
et al., 2018) - H & &5 # 5T Ik IR E
M1 &% 32 &%) (nonsteroidal anti-inflammatory
drugs, NSAIDs) Jik % %% 3% B J& 8 (9 i IR
(Gorski et al., 2011) » i ARG E H 10 ~ B i 5z
M M EZEEIEH (Howatson & van Someren,
2008)

153t Pk E - SR ER v ENTEIINS
B R FEEE RIS » EAAIAE
BHIET » B AL AU RS IR - Bl
HAThOE#E TR EBEEFE CMT
AT sE g R B ARG S A Y2
(Kirby et al., 2012) © [if /735 2 & [# (% CM]J
HYEEE)F I > BUH DL CMI HIER (E Ry iz 2514
JHIFYFSHE (Del Coso et al., 2012) = 352052
W E - HM S E R ARG SR e =
K %% J73% (rate of development, RFD) Y N[
(Martinez-Sanchez et al., 2017; Wiewelhove et

al., 2018) - mmﬁimﬁlﬁﬁﬁ%g’ﬂ
8 P S 7 R 2 W DS R B

REALEFS HM fl\)\{éﬁ’]ﬁ = iﬁ{ b B HM AN
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FREEHIFARSES T2

A& 24 /RN BT T - 7 48 /)N
3% IR 2 1R H FE1R (Dawson, Dawson, &
Tiidus, 2004) -

& FBHET S A R L E B R Ry E
#)) 5 i B EIMD - H 52 288 8l % B A I
AR T > BRI EN AT R EE 10 K
ZA T2 BT — (83 SRR da iR R -
EAR/DA SRSt HM 7 A 1% i & By 28
B R T R % AN [ AT R 2 TEH K
#e o [RILAWTSE B 0 R PRET e &
TEHETT HM 1% > 96 /NEF NI B R B 2 A8
E -

B ik
— ~ ZHA TR

KIRFEIES: (L SR ERFE (recreational
runners) ZELAIE ( 2 EEBRAZRAFR
D) Ak —FEmIETREHE TS - A
SEFERWEINR > EHELET AL
EiEwEY LRI S - WEKE
TR E BRI 48 /N E R IEH A4
AR BEEIEEIZUES) - Hit - B
MR A R FETR » FTE 2 B8 S T
& LirfFtg - SRSEEHFTEHD - 7R
KATREE A 2 BRI 4 2 B [ B 1R % &
FMEEES  AUTEE TR RES
(Declaration of Helsinki) {55 & HH #E T &
BlrmmEItHIIRE ARHRMEZS
& (Institutional Review Board of University
of Taipei) f% 4 » FE5% & Taipei, Taiwan; No.
2019-062 -
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REE R A AT R M E B st > AR
fe 2B A HM 1% 2 EEh R IR - P
HSH (N = 8) > HM Z i 48 /NI (Pre) ~
HM 71 At Z 378 (0h) ~ 3 /N (3h) ~ 24 /]y
B (24h) ~ 48 /|NBE (48h) ~ 72 /N (72h) K2
96 /NI (96h) » B 1T — O B = BN B
(Z0[El 1) - HEEHFIAERE S T MVIC K
CMJ 5 -

W W

=~ g Rt

[ EERE & X YL E (Horizon A dual-
energy x-ray absorptiometry scanner [DXA],
Hologic Inc., Bedford, MA, USA) (Bazzocchi,
Ponti, Albisinni, Battista, & Guglielmi, 2016)

TR E AR & BT o 2 BE TE Pre

®1 EFZELBHHESEER

R [ B 2 B b 8 ~ 10 B AETTAROHI > AR A
24 /NFF AP RERR P EAESREIGREEL 5 /INIFAY
NEEREIES) - 2EEH A DUEERIHTTK
77 AR AT (T 2 Y -

— >~ HM

U SN S I TRVWN--FN 57 i -
R4 400 X R - B E BE G
PU - A2 BE LT 5 718 (K58 19 5
LUK 1S oy 2 BREEVE > R R B 5 BERRYG
H#ETT HM - JRE R Bl 3% E AE H 78 200 2% KU
B H LR - B 4B AR I B 4G
HS2 B RER S 1 B E T > Sk
Fo 21 23 HL o 2 50 24 RO s 7Kk B e
uh > 3 FER AR 100 24 T B K 500

HAE R e (N=18) FE(n=4) UM (n=4)
S (5 255423 270423 24.0+0.8
BE (A5Y) 169.4 + 8.5 176.8 + 2.4 162.0 £ 4.3
B (NT) 66.6+13.1 777485 555+ 1.0
BB RS 23.0+2.6 24.8+2.4 212408
SR (%) 27.1+6.1 233+5.6 31.0+£4.0
BRI - AR -
Pre HM Oh 3h 24h 48h 96h
DXA } CMJ CMJ CMJ CMJ CMJ
CMJ MVIC MVIC MVIC MVIC MVIC
MVIC

BRCR - Abtrea e -

1 BEEY

ErmizE

it Pre ~Oh ~3h ~24h ~48h ~72h Jz 96h FRF A2 EHIFA T ARG ~ ERZEHIIA T A% Z TLR ~3 /N ~24 /]NEF ~
48 /INEF ~ 72 /NRF B 96 /N RFFETBG ¢ HM R RR RS IR | DXA Rs®ERE R XOIRRER © CMT Ry ik :
MVIC Ry K H MR -
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ZTHHVEBEOR - W7 R S B R REE R
& (emergency medical technician, EMT) £
TREEFE N5ER HM -

I3 WARLL

R AIL 7 0 B DA S R AL T A R
(Biodex System Pro 4, Biodex Medical Systems,
Shirley, NY, USA) 1T o8l & it g LA £
JEHANLEF Z MVIC - Bf19% 2 85 TR RN
BRITAEMVIC kg filRAE - frAaZE (BERAER
i i 85°) - 18 A A Z RRRH &R ffy 30° > 2L
W] 7 [ 2 D~ Ml ~ B BT R IE R
RHBE o hg AR SR 2 B8 R (8 A f KT
B HETTAE A FR A 66 i 2 ATLEE 2 MVIC ¢
@3 (ERAERBBIRM ) - FXHE
BE 1 oy > JEEE =K - FREAERE dhALEE iy
o B o 7 (R R HJL R A I TR 5 703 - HL
AR SRR TE Ry AR R B e h 850 R tE A I 2 B
fof 671 feE il 60° - T M AR o B A O A B
48T IGH_ERYBUBIELIEEE - DIFIEE R aE
4= MVIC (Chen, Chen, Lin, Wu, & Nosaka,
2009) - faHl4E R 2 DL Biodex System Pro 4
Curve Analysis #8G 717 ML IR LL
FATREZRAIE (Nm/kg) KET
MR =T Al Z e R ME -

T~ MRS T 1R

21 DL CMI B 2 Bk = B RFD
AR T EOREE T - tedllestf R BTS AT IR
(BTS P6000, BTS Bioengineering, Milano,
Italy) [&%E stk - HUR Xk B o < i
PG R LR AE R T (1B A EE ] -
0 ~ 10 kN; HUBRHES © 600 Hz) » WXk
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FREEHIFARSES T2

HEIE 4 47 # (K E. - RFD LA Microsoft Excel
2016 IR EE 2 BB HETTET R CMJ
HYAE BRI [ (take-off) BiE R M T H I &
HAHEZEIERNGREERN 20 44H  H
R EE R R ANEEEER &2 HE
B DAKE Bk B [ Rt 22 2 L ) & i K {E P
EITHYEFE  {F & RFD (Heishman et al.,
2019) - By B BRI -

AR 5wl

Fft 5 45 % # DL GraphPad Prism 8.3.1
(GraphPad Software, LLC.) 4ist#ig#E{TE
HE BN TR (repeated measures
one-way analysis of variance [ANOVA]) >
B8 A AE R EEE 2 A > DL Dunnett’s %
HihE BT ERILE > BEAEK
[ 8L 8 Pre ~ [H 2 G EZFIEEAZR - R
RS R - BRI EUE R B Pre 805
ETE IR [ SFEASS (& + Al
) x 100%] » AHEFT IERRAE (normalization)
‘ryLLEE - 2FGTALLE DL (%) + 72
7= (%) For 0 METIURE A > B KA
E Ry a=.05"°

2 R

— ~ EB T AR EB R R
RS SEEERAE
LT HM B (B35 5 AM 05:00 ~ AM
09:00) MyiRIBIBE RS & 17.5 ~ 18.5C ~
FHEHRE B 75 ~ 84% DL EE A 1.2 ~ 1.3
m/s o J\fi7 £ BL 3 52 B HM 4870 S A & B
B2 /NE 145 E3/NIESS A 1D SEY
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iEE RIVE RS WUER

I
I

SERKIREE] By 3 /NKF 0 73 52 Fb £ 34 73 1B »
FVE VI 58 Bes ] By 2 /N 45 53 44 ) +
29 73 56 b 2N I 5E I ] By 3 /Ny
1553 SO £ 34 53 42 80 - BEFh o AHIZ
HEHFRIHME 2 -

N NIk 3

T AN A H DA S R L A M R A 1T
FRRHER e R L EF LR RAER R LA 2 MVIC
TERRALEE A EL i 45 R A0 [El 2A ~ [& 2B ~
2C R [& 2D - BRRAET LB R A )
S67F Oh ~ 3h ~ 24h ~ 48h ~ 72h F 96h HF &
BIZ{KRY Pre (p < .05) ([ 2A) > BREAE(H
FERILEEAY 1S JJ4ELE 3h ~ 24h ~ 48h 2 72h
B RN Pre (p < .05) ( [E 2B) » BRRBHES
JE Hh ATLEE A B K 4B AE Oh S BEZE (KA Pre
(p < .05) ( [& 2C) » F [ &7 I i AILEEAY F
35 7 A AE £ IR [ B Y 4 B 3 (7 Pre (p >
.05) ([E 2D) » &7 [ A] HEARIEE &E HM
T A% > BREAET R RALEFRRL BT
[ - BT 96 /NFIRES i A WKAR 2 HM 7P A
R 7K - fEL 2 R BH 67 e i AL 7R (RS 3
/NFRIR BRAE 2 HM 1 ARTHYZKSE » BUR

HM 91 A 1% 7> IR R 67 e d FILBEAY AL D 2%

P BN -

=~ IRk R

TRDIESE S RHILL CMI #7738 » CMI
Bk B =5 FE K RFD &K (L bR d 1% 48 3R 7
Oh ~ 3h & 24h BEZ(KH? Pre (p <.05) ( 8] 2E -
2F) » o] B HM /p Atk i B ROR % 77
HEN TS - —HF 48 /N A WEEN
AHTHE BRI KA -

JEEREH A HM 1 At - BRRH &1 {F
JEEHILEE ~ MRBH 60 B LB B T B3 0%
BRI S BER T E o Hoop SCOURERE
BB 2 R TEATE - £ HM
T ATRHY 96 /NEHS R AR 2/ ARTHYZK
AE > FRBAEN (R ALEE 2 P TIJEAE HM At
A 96 /NERFRRAE > RRR B i LB 2 B K
JIFEAE HM 4 A 1% 3 /NEFEIRTE - 1T T B
(R A EENRIAE F] HM /1 AT 5 48 /)N
A PRAE -

zR2 EENARIZEERREFIEENATEMRE
BRI 2R (N=28) Bt (n=4) UM (n=4)
FRBHEN R ALEE Z S K JTJE (0K /AT 3.31+0.63 3.74 +0.38 2.88+0.54
WEREET R BE Y Sy 5E (4R / AT ) 3.01 £0.75 3.51+0.38 2.51+0.71
FEREER T LB > B A HE (ZRUEK /AT 1.19+0.34 1.45£0.08 0.93 £0.28
FERH ETE HH LA S 0 5E (AREEsk /A7) 1.08 +0.34 1.33£0.16 0.84 +£0.28
TR PR (A5) 33.22 +8.08 38.92 +3.06 27.52£7.51

TSPk 3R (A ED)

FREBHIFASE TR (VNI : 90 0 FD)

5,212.90 +£ 1,809.30 6,727.20 +1,105.90 3,698.60 + 547.60
03:00:52 + 00:34:01 02:45:44 + 00:29:56 03:15:59 +00:34:42
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FREEHIFARSES T2

_110{a _ 10
< 2
~ 100 ~100-
o ¥ o R
gjz 90+ Eﬁf’ 90+
5o 4 go-
=) =y
P“g 70 ygg 704
‘ﬁ_ 60 g_ 60
oI_HM oI _HM
T T 1 T T 1 T I I I T T T T
Pre 0 3 24 48 72 96 Pre 0 3 24 48 72 96
_140{C _140{p
t4,_%4&3120- t%55120-
E_K Eﬂv
10 100- 4 100
S} * A
E&Qﬁ s‘é&
*lg 80+ &‘5 80+
= =
T 601 M R0 g
0 I I | I I I I 0 1 1 1 T 1 1 T
Pre 0 3 24 48 72 96 Pre 0 3 24 48 72 96
1304 150
~ o 120-
;3‘;6110- g’e\a
y-ﬁf_, £ 2 5 f- s 90- Y.
D LR
S 90 =
N R 60
My RN
70- '
7 HM 303: HM
0 I I I I I I I 0 I I I I I I 1
Pre 0 3 24 48 72 96 Pre 0 3 24 48 72 96
B (O EE) BER] (NEE)

2 THAADERESE AR IERREZ EEE o
5 A E R FR RS IR LB B R 0% ~ B (B Ry IERUCRRRA SR IR AILEE 2 SPe 04 ~ C B A ERE
PR BRI B i LR 2 e K0 %E ~ D [ R (E AR LR RA B dh LB 2 SP39 J4E ~ E B R IERUE TSRk~ Bl
TR R F [ Ry (AR L T RSBk 88 J75R  HM By PR BB HIAL  * FoRa% S8 B Pre RERBEAVE IS AL 2 L
FAEKAERE Ry 0=0.05

Martinez-Sanchez % A A 2017 4 %} 21 Bk = S S E B T HEF 72 /NEF

fir SYEFERRPEE ST HM /) A2 Bl - 8 & & A B B HY % J BN (Martinez-Sanchez et
i HM 5256 1% 2 ~FEEHk (squat jump) Kz CMJ al., 2017) - Wiewelhove % A J» 2018 F14F 46

89
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GiEE RETE HERIS  ACER

fir HHEEREAE TS HM o/ AR [FEIFE3E CMI
1y Bk B S BH B T [ (Wiewelhove et al.,
2018) - A &L HM 4 A& W E & R AR B &
SRR I EE N - B RS
[E45 R - (H2 DSOS HM /1 A2
96 /NI Y N RO S8 B E T -
i 1] 227 Tokinoya Ji» 2020 4 $f ¥f 19 fir 3
BREEE AT 58 R AL R R HETT 96 /NI A
BT o 3% T Ba % > SFIAE BRI AR
iR CMI BHEEE ST 48 /NI N S FEE T
B o 7S 72 /NEFIZ 1 AE 2 1R /K #E (Tokinoya
et al., 2020) - MABFEAVEE R K HM 1 A%
55 48 /NI EIWKAR 2 IE 7K > MHERE AR T
RorEs 132 s B IR B - AT
IR RGN 5 B S AL AU AR e
JIT AR Ry e & AUHHE E RS i
MEER IHIIES AT (Armstrong, 1986) © f&#
R E B R B Bk N g R AL AR G
Z 18 (Kirby et al., 2012)  {{I& b 700 #E 5
R PR HEpE D B s T Bk RE T T I
A HL AR Ry i Bl 55 45 1E (Del Coso et al.,
2012) - R IHITES E R IEHEMT J1pE20 1%
SRR GIE 1 Bk el = 1S 2 B AR
(Del Coso et al., 2014; Ramos-Campo et al.,
2016) -

R Ry R PR A F AP TH B ool foK & B
SEHLEY{E A - 3 H DARE G 4 B9 T2 =k 4%
{1 5 Ae B & B AR R MR B Y BT 58 0 SRR
RHR G T B B E RIRIE R - SRR HE
(B BE DR R SR S AR T I P R 6
o ALEEAY B A JJ%E (Mullaney & Fukunaga,
2016)  [f R [ 67 fef FE LR B K TR Y45 SR
G 2Pk CMI Y ES)FRIR (Suzuki et
al., 2006) - Dowson ZFEF A 2004 FHEH

90
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fir 55 Fe MO fir M 2 BR B 1Y HM ) A 12
FY 24 /NI 35 B IR IR 61 (o R BB Y Bl K T 4B
B NI 7% 96 /NIH& R 2 IEH /K4
HREAEN I LB A O 8 BAE A
FELIAY4E S (Dawson et al., 2004) - [E]HS 2%
K B 1B R R 2 PEHLIA % T (delayed onset
muscle soreness, DOMS) FYFE# 11 HM 4}
AI&HT 24 /NIFEIZHETE » 12 96 /NIF R IRAE
IEEER - KERHAETT DOMS 1Y H 2
EFELHE (rate of perceived exertion, RPE) J¢
RERRERRAYZRA » AR AT F R ARl
JHH > LU#EE DOMS HYEIR BT -

= R B AR G ISR AL N R
%~ 58K~ B mERAY B A
E AV E 4 A EZ Y - A
EREALBIGE - %K KAHBEER R
f& (Withee et al., 2017) - S5 EENFIR T F
Ay ER 5 F HF A R EIMD - 38 72 #E TR
TE SR LAY EE) (A0SR ) SR
W& HE LA MEKS A 2GS
AILEER4ERIE B — 3% 3% (Clarkson & Sayers,
1999; Howatson & van Someren, 2008) » fif
AR E R T R R R - AALAE
T~ RIRBR I RME R - BEER - &R
T EAE I (K ~ CPK ~ LDH K L4l &
H (Myoglobin) 7K 27} (Byrne, Eston, &
Edwards, 2001; Clarkson & Hubal, 2002) °
HREERM BN S - 220 H R R 5
SR EREE A > PR S R AT RERY
B E SR A EE O S - RS HM
TABBETRATRERAEE  E25
96 /INIFIZ AT TE A BRAE 1 ARTHIZKEE -

G ERFREE IR  FARE A g
RCE BN FRIRAE T N g - AT B KA R
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TERE NS - MLAEGT B ESHRA
ARSI A AR [ 40N RO & T BR Gk
B = T e 3% 07 RAE HM /1 AR 48 /N
BIPRAR IR K - (HREH MR AT
Z RERRE LB SS 96 /NRFR AT [ AR 1K
IR KE - EERFERH RS T —
{18151 ok A SR > T 2 5 iy B B 20
)|k ot 8 B R

ESPE)
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Abstract

Purpose: The aim of this study was to investigate the effect of muscle performance
after half-marathon (HM). Methods: Eight recreational runners were recruited in this study
(age 25.5 £ 2.3 years; height 169.4 = 8.5 cm; Weight 66.6 £ 13.1 kg; BMI 23.0 £ 2.6 ; body
fat ratio 27.1 + 6.1%). Each participant was asked to perform a bout of HM and maximal
voluntary isometric contraction (MVIC) of the knee extensors and countermovement
jump (CMJ) were conducted 48 hours before HM (pre) and immediately (Oh), 3 hours
(3h), 24 hours (24h), 48 hours (48h), 72 hours (72h), and 96 hours (96h) after HM. Data
were analyzed by repeated measures one-way analysis of variance. Results: MVIC was
significantly lower than pre from Oh to 96h (p <.05). Height and rate of development of CMJ
were significantly lower than pre from Oh to 24h (p < .05). Conclusions: A single bout of half-
marathon would impair the strength and power of lower extremities. It is recommended that
recreational runners could modulate the intensity and frequency of next training periodization
according the results from this study.

Keywords: long-distance running, muscle fatigue, muscle damage, post-exercise recovery
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