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Abstract

Objective : Overhead throwing athletes common produce
shoulder and elbow injuries cause exercise performent
decerease following overuse or inadequate of arm throwing
montion. Taping is widely used in the sport arena, the main
function is restriction of joint activies to prevent injury and
reduce pain. Recently, Kinesio Tape is widely wused and
advocated to reduce muscle pain, swelling and cramps, and
even can prevent sports injuries occur. In the absence of
shoulder injury, give the support force on ulnar ligament to
stability in the throwing phase of arm cocking and arm
acceleration, and strengthen the forearm muscle, might be
able to enhance sports performance. Methods: Eleven healthy
collegiate male recruited from National Taiwan Colleage of
Physical Education in this study. The study has two trial,
experimental design wuse <cross-over. Subjects randomly
received one of two taping conditions, including with and
without Kinesio Tape (KT & WT groups) on upper limb with
exercise test. The exercise test protocol included elbow
flexion and forearm rotation 1isometric, concentric and
eccentric peak torque in pre and 24, 48, 72, 96 hours after
fatigue exercise. The peak torque, total work, average power
and work fatigue percentage value in fatigue exercise will be
recorded. Results: Blood biochemical damage index creatine
kinase, lactate dehydrogenase, blood urea nitrogen,
hydroxyproline no significant change after fatigue exercise in
both groups, and KT group compared with the WT group no
significant difference. After fatigue exercise, the muscle
strength was changed in KT group and WT group biceps

isometric, concentric and eccentric contraction peak torque

III



decreased significantly, but no significant difference between
the two groups. Biceps muscle endurance test work fatigue
percentage value in the post-test, the WT group were trend
greater than the KT group. The forearm muscle strength were
no significant changes after fatigue exercise and no
significant differences between the two groups. Strength
power output and work fatigue percentage value during
fatigue exercise performance was no significant difference
between the two groups, but the KT group forearm muscles
work fatigue percentage value is less than the WT group trend.
Conclusion: Kinesio Tape may be effective to protect muscle
tissue, and to assist muscle contraction when muscle during
fatigue exercise, that can delay fatigue and reducing muscle

damage.

Key words kinesio tape, overhead throwing exercise, muscle

strength, muscle damage
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LA ME AR R FRAME G R F
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TP FRES IS R EREFRIARK DR LR
EE G L R I E AR PR R R %
¥ LT T e T
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LB i (strain) I R - SN M S . R
7 F = % (sprain) (tendinitis)

% (contusion) ( f& |*+%E% g X (tenosynovitis)

%) it # e (myositis ossificans)
¥ 37 (fracture) B & W (arthritis)

M & % Vo (dislocation) % & L (bursitis)

Br gl (5 ~HAE ~ | RFMHEH* I (stress fracture)

Al G %) SIREN A B S

TR R B p 2 E R (1999) o EE G F o F o 4 T iF

EJZ ’ 23 o

B OR O OY B AW kB T g R A M S G
(Fleisig, Barrentine, Escamilla, & Andrews, 1996) » % 2 *z_i#&%

VU oAb 3 A (rotator cuff lesions) ~ p # % 3 (internal




impingment) ~ B & £t 3 (Joint laxity) ~ A £ & # 4 (labral
lesions) % (Andrews & Angelo, 1988; Cain, Mutschler, Fu,
& Lee, 1987; Fleisig et al., 1996; Jobe, Kvitne, & Giangarra,
1989; Neer, Craig, & Fukuda, 1983; Reinold et al., 2004; Saha,
1971) - A B & 4 & 7 & H 4 % B & & 7 L & T @ oo §
T % @ R hf W B (valgus extension overload) #- i = 5
E S A B -2k 3 I SN N NENETIE N S R R NN
Mo F g s A e R e HE P T (1996) &
PoE SRR Rt &R 2 1992-1996 =& m%&% el A
T A M & R B bk 18.17% 0 M & B Tt bk 11.25%

M oa g

( T4 > 1996) 7 L /& B & &2 5 B & 3 § v &) & & 3k F &
A A

=~ ® T A

i "B 4L B ¥ $#(overhead throwing sport) 4 @ # 3k & £
FoERE F o TR g R R IT L PR AR TR o B R RE
5 b BERHELEFFEFR LR FL G2 BRFERE A5G
® &% & (Wind-up) ~ B # & (Stride) ~ £ & 5 % & (Arm
cocking) ~ 4 & H (Arm acceleration) ~ & & Hp (Arm
deceleration) -~ ¥ ¢ ¥ (Follow-through) (Fleisig, Barrentine,
Zheng, Escamilla, & Andrews, 1999) -

(-) ¥ &% (Wind-up)
F R R WL I AA RS AR P HE S £ ERY o B

a
L‘Lfgﬁﬂl‘é’?s@?fﬂ,—éajv“/,—Lnjﬁgm#/é,’:}_ﬁx%o



Z) B #H P (Stride)
o E %] R FERINEFFRLEIEND OGRS R
Bodm P B o b pF B B % F B (abduct) ~ *F % (externally
rotate) ¥ -k L “ E (horizontally abduct) - A % % & } g
(upwardly rotation) ~ } 3% (elevates) ¥ R 4z (retracts) =~
R S A S LI - - S o dg o i KM & A 4 3 | i
# i > B ok kP oy s gk T osv o] F] v (Meister, 2000) >
e R R G R e o 0 2 R OA KSR R
A M & 5 A 3 v (trapezius) ¥ @ 48 % (serratus anterior) 4T
S IRER A SN g N € R AL L T I B N
M OE R d B R R 2R AEN ERERE B Y Y 85-90 &
(Werner, Fleisig, Dillman, & Andrews, 1993) -

(=) =+ BFE 4 F (Arm cocking)

PoROE WA R o6 I F Rt X bR R PG
e # W ) (Escamilla & Andrews, 2009) - # 2 & + 33 jgg £ {8
L R e s R T o s e s BF e s e s R R NS
kT E o FRFERLRFFHFEAL D 2B N v T
e s o g R A M OS h T gt R R A M & kT
B 20 B Bk TN T 20 R PF € DB+ ¢t & B (Escamilla,
Fleisig, & Barrentine, 1998) - g pF > 5 B & 5 & + 3% 4
=R 4 oaEAx & > 3 MOH b Fw R 4 4% X (Sabick, Torry,
Lawton, & Hawkins, 2004; Werner, Murray, Hawkins, & Gill,
2002) > F B OE T G - P s Bk S FLE L
(Werner et al., 1993)



(=) 1+ B4 & (Arm acceleration)

B O M oS K& < b o & R Dok o L OH O b W
(Escamilla, Fleisig, Barrentine, Andrews, & Moorman, 2002;
Escamilla et al., 1998; Fleisig, Andrews, Dillman, &
Escamilla, 1995) - £ 42 % @ 4p ¥ A~ & » p 2 8 » K =™ T
ey X s W o ROA M S A2 N T R
Toyur oGy s B AR § (gleniod) A 5 o] Fl AT o~ gk T oA
SR b e e 2 B A B ko w2 b 5 (Escamilla &
Andrews, 2009) ~° %z = EF ST o T i O M g o#E o BT o
¥R EVR SN B DL ER LT AM A A NS R R AR
<0 A 4 M O& R4 L AR L o T b o B g w By e v s
Mz e R s g B M BN BA S R S E

B BA O B O& B i 42 T (Werner et al., 1993; % =2 ;ﬁ?l »2008) -

() + B g x ¥ (Arm deceleration)

BB OD A M O& o A s p R E RGP E Y
(Escamilla et al., 1998; Fleisig et al., 1995) » & T »~ -~ -] [{]
IR NI I R T TR I I

S E - R N S S < A SIS T T TR A £ B

(g

(Escamilla & Andrews, 2009) - % - g o~ & ¢ BF & 5 & * &
']i’ﬂ%ﬁluﬂifﬂfﬁ%’i%&é%ﬁ*@ﬁéi&*iii)ii?éﬁ‘é;ﬁ‘ii’
FHoEH O ogeE 4 AR > RF G ARG A L

AL HEER MR G -

(=) B ¥ (Follow-through)
BOAOM & R A S P H DA P TR Y

£l
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FOHR B T T LR FOF M o iE F gggé%’ﬁﬂ,{’}g,&hﬁa
£ M AR EFR A EHH I s GG 4R L

g BRI L WD SRER o M4 B oEd oY £ o2

A% b B WO I Lo T (1% 0 2008) o
A0 - BREE I PEF T AL B ETEG L o F LG T

RRE® B R M &R % - ffr 2022y 28 i bR <
A M # & B $& - > Burkhart~ Morgan ¥ Kibler (2003) = 5 °

E-0
=
=
[

BV R R A H e b R B R 5P MK LR
B10% #-F b i R A M OSG T o - iR

R
beiis
=

. 4 B fs > K M % & (posterior capsule) iF ?f s K OB &
F B R AP E L F R b oF R Y o B
Y g oveih v 4 2 K3 M (Clabbers et al., 2007; Ellenbecker,
Roetert, Bailie, Davies, & Brown, 2002; Pieper, 1998; Sabick,
Kim, Torry, Keirns, & Hawkins, 2005) -

% %= & % (inferior glenohumeral ligament, IGHL) &_

-
LA MESERLE D d > A M EE R LA A
M & f£ T ¥ * (Stephen, Burkhart, Craig, Morgan, & W. Ben
Kibler, 2003) « & & f 5 1 # % &£ # & & » 4 ¥ & arm
cocking # i B  *_ > £ &% T F %= i ¥ % & (anterior inferior
glenohumeral ligament, AIGHL) # & 1 % & - 4p $ 3 7 F %=
i & & & (posterior inferior glenohumeral ligament, PIGHL)
€ ?f‘ﬁ”ﬁ R T Ok R E M e R F 4 742 2R % (Stephen et

al., 2003) - ¥ F & B & F 5 ¥ B @ > 3 b @ 2 A M
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B 6 F o @ ¥ E B om b Rl Y o B o ® (Borsa,

Laudner, & Sauers, 2008; Clabbers et al., 2007) - - & &= 7
FOR oo e R E i R § AR FREY D AR AR
I (A L N A O A< S EO T C .
(humeral epiphyseal cartilage) % 3, 2 & B & (& A I %
(retrotorsion) (Pieper, 1998; Sabick et al., 2005) -

Bod B AEF A M S e LR o B oRE S R g
B~ b e TR 4 R OH RN R W R P W

(McConnell & MclIntosh, 2009; Wilk, Arrigo, & Andrews,
1997) % @ vesbsed 2 & > 5 A2 4 ARG T o A M E 3R
oo MM E AT WL R TR

P B B A oo BB EHE A 2 R S
f# 4+ & (valgus torque) - % M & % Bl & F (Ulnar Collateral
Ligament, UCL) 4 $ & ™ 3 g% ¢ fu 4 § » v i 4 UCL 3%
Box d R 4Rt 4R o - Bk BE R R AR ERE AR

4B

g R M e FA 4 59 120 Nm o § 4 (Werner et al.,

1993) »@ UCL ¥ &K %X e jm#& "+ ¥ 5 34 Nm (Ahmad, Lee,
& Elattrache, 2003) - F] g # & ~ e & £ ¥ - B & L
MaaddE & 44 o d Py #F R FW|MEHFAEEFF UCLZ 4E
TR F o0 AR EPFE B PN F o w Rl (pronator teres)
& % ] A % v (flexor carpi ulnaris) %~ § 3 5 & R 35 B %
(Glousman, Barron, Jobe, Perry, & Pink, 1992; Hamilton et al.,
€ LW % 2 E Mk EE UCL: 4 % pepf B RS F a5 g
L &- #H

=
REvvp ok ¥ & ZF A2 Lo fodF & UCL Y sk 4 3 & » ¥

1996) - B2 %k & ’UCLZ%TI’;—% B owm BE g wm Ry v g

UCL 4 % # = (Glousman et al., 1992) - &



# UCL~m B g f e # ~ F BRI G (Azar, Andrews,
Wilk, & Groh, 2000) - P # F - B % @ 5 > # B Ed k w
eE G T R A& UCLIE B 2 & & k B g 2 o @ BF g W

AL MBI BEREZFHEEZE DA
@ > ® 1@ UCLAE 4 0% & # 4 (Park & Ahmad, 2004) -

t E R B R R R R F R AL PR

By e F] R ¥

=
-
=

N

T vy~
dE e s R R ¥ v B ABE R T R TN RS

# % B (Chang et al., 2010; Lattanzio, Petrella, Sproule, &

&

o9

owler, 1997) B 4% 2 # B L By e ovH v 4 o 2R

$EHPFRYRAE TR G ooR®ES M E UCL-

N R P b sk 4 b R R FIEHRE P . b
R 8 3% & Fdw B w iR et ¢ it - 8
BA 2 AT EgEEa oon ek ol EEE N E 0 9
e e e RS s R RS 0 F R R R R B Ty

FUOF R P G o N F BT R R o RS W
de Fl e = A4E o B e B E N R R R R S
B TR ¥ BN R BRSO ERT A
moA ARt o Bt o A M E N AR R R R R R
s R EE & & IR (American Sports Medicine

Institute[ASMI], 2004) -

o~ R R

E M T AR® R P 5 PRICE: % # (Protection) ~ ik 4
(Rest) ~ 7/ % (Ice) ~ & i (Compression) ~ 3> B
(Elevation) = f M &% 2 2 & 10 32 j5 F ~ ¥ B F &~ B 4o
dgoem 4 o e m B R o A e P T R

i:2n

13



e 2 LAy LR ERR TR LS hR e e
Wilk & Arrigo, 1993) - B i #

%\»Iﬁﬂ,értﬂ BB & 20 &2 g b MO Rl g &
#

R B g e R 0 R R R
bE A KM e T F R EFERY 2B 2
PR AR PRI R - AL ESEE oW R

(s
(&

o

P

o]

o
o

By oo dofo sg 4 & 3F o A

R AL .

FCFE AR E & A e E s F R G
(Armstrong, 1986) - i& # 3 B 27 & & 3 § B 7 ;FFS i3 2o p
i % ok ¥ (Tiidus & lanuzzo, 1983) - #~p Az & 3] & & 7
FPr g3+ 2 Fahdp g AR S FFIEFHER A
Geor e LRl G H R B g
% (Delayed Onset Muscle Soreness, DOMS) (Brown, Day,
& Donnelly, 1999; Newham, Jones, & Edwards, 1986; Nosaka
& Clarkson, 1996) > %] 5 & < Jo &g @& v p i P &£ & P &
SRR RS N A R 1’{&%5‘3%5#%& i £ owow T o0 &
Bo o eh v g ‘@ Bic P o» &b 2 g 4 4§l o< s A7 ¥
FE R A E S RGO F PR (ML B
Lo 2005) o e p B OF kR . g @ X B (Mackey,

[

o

Donnelly, Turpeenniemi-Hujanen, & Roper, 2004; Stauber,
1989; Tofas et al., 2008) = %~ f& j f+ (creatine kinase,
CK) ~ 5t pa " & p*= (lactic dehydrogenase, LDH) % "~ ¢ 3¢

14



g ot e 4 G (e chd B R e o R B P
Sg gAY hEs TSN A AR KL
LEIE 1 N T S El ?’T#F; # (Armstrong, 1986) - it F] & &
¥ F P ERBHS O E AR FEYE G RE - B A
FEI AT A RRERZA R RR AR LTF - ROk
B4 G o

(- ) B ¥ppeF (creatine kinase, CK)

LLLLL

CK 2 & % &% B w i A %% > p@c oy 3

Y

B Rk P pE o AW 2B R Y 1 CK-BB o owosv @ i
CK-MB % # #3=+ & CK-MM - § "™ p Jcsm g & 0 £ ’—‘?V%—
¥ % 4 = Fi & (adenosine triphosphate, ATP) # # R A
VR R OMT fT g R ATP 7 ST AL 40 S Rk b P - B i
(adenosine diphosphate, ADP) £ #»v B (creatine, Cr) > } p&
ADP £ gi f& ¢ (phosphocreatine, PC) ~ & ¢ 2 2 ATP >
CK fo iz 42 ¢ £ F v & & ¢ » 8/ & ATP %L 9vepg & % o
FOOUR I G OPF 6 i A G hvvimre it A i % B 4 0 CK € Ak
# 4 - Virtanen~ Viitasalo~ Vuori~ Vaananen ¥ Takala (1993)
R FEERAEE S0 RN E A e ER R R
e B R R B R F R Y CK A

o

P E R AR 12 2 g AR 3 % s k4D

\g,h;m}-

Mackey % 4 (2004) F % & 7 3@ 5 100 & % M & & < &
= oy

FRL F Y OCK A& @5 - 2 A 3 & %e 2 HFK

B oo Lee % 4 (2002) Bl i 7 % B & 60 T drou iF & p B® o
B CK B @ d % = 2 2 3% E - ¥V 3 F F - @M &g
BME A F R ERE LY CKERM S FRA LS

15



22

AE R 6% - X g F Ao, Rl & e CKE AFEHIBE Y = X

r%

“oF e X B M e e RE HF LR (Jamurtas et al.,
2005) «CK & £ 5o f F G A M A 5 ¢ & » b 5« ho#f % in
- Bt AR A F e BB CK B2 %007 i | %

TORCE G o2 e

(=) $ g & pr (lactate dehydrogenase, LDH)
LDH %5 & % £ 90 ~ 75 ~ 2 38 ~ B8 ~ X g ~ WO 2

s S AN L

Iy

i 1 p > ~ %W 5 LDH, -~ LDH; ~

A~

LDH; ~ LDH, ~ LDHs > # ¢ LDH4 - LDH;
FoRe e F VR dF G € Ao R oo o BOAB R R @
f¥ f# i® *  (glycolysis) & & & # 5 p @ B (pyruvate) % #

i e YRR R 4 B P F B ® R & (nicotinamide adenine

N

dinucleotide (reduced), NADH) - % % p # “,f RN SR SN
B> BIZR A A OME M B L E 4T A AR > LDH ™ 5
F g en? B it % 2% o Moreau~ Dubots~ Boggio~ Guilland £
Cometti (1995) {1 * & ] 5 #/ "~ ¢ e 4 > % o LDH & & &
& 1 e 2 | pF Y g F A D Brown & 4 (1999) Bl v #&
RH S e v B T EE G REREZ LR F R
M p i b 1Ak < X Rd Y T LDH 2 E & B K =

X g ¥ o+ oA

a4

o B oy A d B OF K ®E o Tofas F 4
(2008) ™ H 5 ;i f g * o R 4 G w4 4 49 02 % % o LDH
BiE B (s 24 ) PR OEF A 48 ) i D Ak § MY FE RS T2
bR AR R E B o ke F ot R R oA R T A
P50 2 F £ R LDH 2 & & £ & ¥ + 2 (Franca,

Barros Neto, Agresta, Lotufo, & Kater, 2006; Takashima, Ishii,

16



Takizawa, Yamaguchi, & Nosaka, 2007) - Potteiger~ Blessing
2 Wilson (1992) # 35 10 & # #HF £ & 18 2 & 3 » & 7
ZHEF o AEFR 4R E 2 REERCHPN R G
ihtk > # R CK ¥ LDH A F & & =2 ¥4 F Yy BF Ao
(=) #* % % (blood urea nitrogen, BUN)

BUN 5 48 P $-0 T i @ en s j3 & + o jl 72l & & pF >
WP BG4 R A BT MR i C RAF 5 ORH A
Mashiko ~ Umeda ~ Nakaji ¥ Sugawara (2004) % # 25 % =
LR E L o 20 % F PG vp G h B
IEL"‘,%’J CK-~ LDH % ¥ + 2 ¢ » BUN ™~ & ¥ + 2 o

i
%m
g

N T I Y ESE S

R R I IR O SR SN S AL S SR
SRR A MG - KRB S E% e R LR W

(endomysium) >~ p Jo ¥ > 4 £ g L e s e e b A
# (extracellular matrix) ~ #v% ~ g F & ¥ 5 @ i (Kjaer,
2004; Virtanen et al., 1993) - & % & chvef Jc g 2 2 0§ 4
TN @ e W g B RO B E Ko

(remodeling) (Stauber, 1989) » 1 & #£ & 5 & 2 & g F9

S A 2
= M R v % A R E G E A = R HE A (repeating

PR Y o0d Z B AR D oo 4TS D S

it

tripeptide unit) - Gly-Pro-Y & Gly-X-Hyp (X & Y i # @
e A fe o zz ff "t (4-Hydroxyproline, Hyp) £ % & %09
- A N e AR > 5 B &2 & (proline) & i F it F R
(hydroxylation) & 27 & » 2 4 & % & F 9 & 5 M & $ 4 ki

17



Murguia % 4 (1988) B % 104 % % & . § » & K% 7
TR AHALRE > ZENG FEE ER %#Eﬁ » I 33 Hyp
kR ARG BE BRI E F A

B aE g Y om0 Hyp (F 5 % R 0 @ % BBk 2
— (Abraham, 1977; Brown et al., 1999; Brown, Child, Day, &
Donnelly, 1997b; Horswill, Layman, Boileau, Williams, &
Massey, 1988; Murguia et al., 1988; Tofas et al., 2008;
Virtanen et al., 1993) - Brown % % (1997b) @B % "% B &
TR FHLE oL p P e G I CK-LDH 2 g ¥ %
R0 G hHBERC o FRE Z YRR G R

> Hyp & # (& % 48 /) & & ¥ 'k # - Tofas & £ (2008)
M1 AR PR ERE T KE N R NER S EF R
Whofs 24 pF Hyp 8 ¥ 1+ 2 > 72 ) A& A KRB A BEE -

oW R v A RS A 4 0 Hyp: % iv £ & 2 37 R 9 >

Fl oo 313( P Hypt & ¥ &z % R 34 4 % 45 2 — (Dugan,
Thacker, Aalhus, Jermiah, & Lien, 2000; Murguia et al., 1988;
Virtanen et al., 1993) -

18



_‘ﬁ U F\ 3T E:L

AR RS AR

b

Boog ¥

C R B EEB A A

Foskoed g

b

i

B

i T %
?féiﬁév\
#(w
B R e
¥ - =

19

_}B;';]'%%":}I%
0 R

& 4- B 1 o



AR R (AT - LR A

L

£
-+
96h

3 3 3 b 3
2dh 48h 72h
BEE & & & 1 ) 3,
A A A (FEAA -~ AR )
;i A ;i
71 71 71

B o1

petis

:%E /‘;::L %_’%-
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(-) & ¥
1. % &% »+ 4 & (Biodex system 4 PRO, NY, USA) -
2. e a3 # Bl &k (Biopac MP150 system, Inc., Goleta,
CA, USA ) -
3. M e E &R
(=) FEB#R@FE: (% 1)
1. B & F® &R
(1) " = gg o A B & B d 90 B » = M &4 B+ 130 B
I d OR (2 E) » BiFHHERE L 130K -
(2) = RF g m By weve 3 K B OH v 45 B o R OF By W
45 KB o w Bgwm 90 R (< #dp @ £ E N oa i 0
B)I 8 90 B » B F & & B L 180 B -

(1) % £ fc 5

Avz = vl A M E MY 90 B 0 B OE AY 90 B
f&&ﬂ’%ﬁ%»]’{éﬁ?,:’z,ﬁi:’z 54 0 0 Bk A 104 o

B.# BB By ms e R MOE B 45 R 0 M OE A
45 B > W R 0 R E (R #EHP L LI G o
Mok * F R o 3L B S P R AL 10 o

(2) w o fe g

Adz AT B R LM S A 130 R 0 AW OB
£ r 4 RS Fve o o o &R G 120 BRI/
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(3)

(1)

(2)

(1)

(2)

B fe 5

TR A By e o
B R A 120 B /§) -
R O¥E B

N At S

By % v 3

EARE SR LA I T

XI5 90 R 15
B i 120 B /4 o

1% M a By o

RE g w By e o

180 & /) -

:;\T}
A2 e
T R
-1
1

2

22

VR OEE vl AR dN A B L M O& Ry o

RO AR N

1 & & o
b 4w R R

£ B3 0 & PO R

130 & » % 4 %3z

0 B =% - & 3 B 5 120
5T I VAR T

B A oW AR 90 B o %
i 90 B = E - & @ R G

120

24

25 F & i e o fulg 0 k@

LR RS

£2

50 T & e oo fTg oo ko



% Ehop i (A oA T
% # @
#E H iE e EH LR & R = #
L SN
i | Al & (%) (R/#5) | (F) |
()
E 3 90 3 (5s) 10 #
B
iz Z
* ERNIR 0-130 120 3 60 %)
5
S
y i 0-130 120 3 60
iR
B2 £ 0 3 (5s) 10 #
T KF
¥ %
LN Sup90-pro90 120 3 60 #
By e
VU 2E
L Sup90-pro9o0 120 3 60 1
2 =
LI o 0-130 90 50
5p
i
AR
3
¥
R S Sup90-pro90 180 50
By e
L =4
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(=)

* g

R R

LA A A

o

Goleta, CA, USA ) & Ul |

3.9.1 > BIOPAC System, Inc.)
fe £
Mean Square, RMS) #Hc & - @

* % L 1000 Hz» 2 (7

£

B 3 2 1V Ry o e RE R
G R T B N G A SRR RO

CEIVETE D I I SR

(Electromyography, EMG)

CRUE A R S

® T
% (Biopac MP150 system, Inc.,
Boke o B

Of e R koo B o PR

(AcqKnowledge

B4 4% 0 0 19 35 % 8 (Room
oA G R RN R
= B

TR P LR TS % B
FRAHEF G TEY T
¥k

AR w R P BEFICR AT RT YRR
BOpE o R BB R e m ¥ o
() S &&&kfix:
£ Evv4 £ 4 % & (peak torque) 3 & B P OA =
B o
ol fosE e 4 B3 xR R AR
oo ol 4ot E o3 xR FY RS E
a4 Bl R T M R F A @ (work fatigue)
(Work first third — Work last third) + Work first thirdx100%
B FE B T R FF A E
¥E R B4R E
¥ F# B T H E (total work)
BhoF E T i’f’ﬁs?] ¥ & @B (average power)
B4 % K v RMS (%MVC) 30 # 3 ¢ T s 3 4 -
Box owou g RMS (%MVC)
B4 4t < e RMS (%MVC)
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# ¥
(_.

—
=t
ol

DB R R E T £ R A R D R 3o R ¥

FH Y G EFELEARRR TR PFEF R E R R
R R G REEF AL S A M R FE RS TR
PR kL 10 A 4 o

U 3z BEF

# * KINESIO®TEX (Tokyo, Japan) Bt # i& {7 pb % » % %
A E PO R % B 2 W T OREF o

) BB Az ot o F s F s o REF R OF RS S

) BEF A o i om OB o BEF R4 120% 0 uf
¥R m S v vv g 4w BE o0 BE R OA F 3R 4 4% gk pE 3
He ) K R w Fl e B ook 0 S PFREF R4 P 3 120-130
% o w F oW P A w B o 3 OB % AR % R
LS SR I U B B SRR N o S
REch o gy Lo 3 0 120-130% 5k 4
(R SR T

=
) BEE Bompolovx - EFpouav g o BLF X 120-130% 3k 4 o

FpEF PR BE A A P 204 4818 4 B 4 F B R E ("
% 1)

E X i P AERRBEY ISA-ERE FEBT LG D
BlLE B PR~ R ¥ F R R ¥ F B S 244872 ) BF 2
S RES P FED NEFEFEESEERL R LT F R G
s e B 2 Je B R 7Y 77 EDTA @ o & E 7 3#

25



o LB 10 mlo & % B M oo 5 4°C ~ 3000 rpm # o
10 » 48 > B 1+ % » % 1 2 ml eppendrof > & * -70°C & # >

I AT A B e

Jet

¥z & S - Rt

-~ R @E (CK) B2 E

CKE M & 8 & 5 (77528-7529> M L i+ § & ;¢
A Km0 P A) o B A AR Rk Sk
+

340 nm -

=~ FEuip (LDH) #i#4 &
LDH # * F* f& % & ps B L # # (20300AMZ00410 >

Shino» K & » B &) » M f & 4 i &2 45 % A 45 > % k & 5 &

£ 340 nm -

1

- R4 § (BUN) k&2 ¢ &

BUN & 1 4 * &8 ¢ 5 ¥ # %5 # % (410-55391> 4r & & %=
TERS A LR P A) R A A RA B
k @ 5 4 & 340 nm o
=~ B & B (Hyp) ® & * 2

A N R % % (Murguia et al., 1988) » & » & 37
# £ % % (Reddy & Enwemeka, 1996) ] = 3 /2 & g i ¥ 8
R B P ELISA Reader (microplate spectrophotometer,

Benchmark Plus) 3 B2 % ~ = k & » % % 4o T

26



1. 7 L #5222 -80C &k fha % &8 4C3 0k

2. 4 9 H Ao R # A P~ 250ul + 8% trichloroacetic
acid 250ul » 8 3 {5 % » g <o ¥ > A& 4°C T 2 2500rpm
oo 30 & 48

3. BfREF kM % btk AB R 150ul + 6M HCI
150ul » 2% » 120°C % % ¥ & 24 /] p*F

4. Wiz A 2 100ul ok w3

5. #% & 50ul + 4N NaOH 50ul (& % 4 ») 7 3 B % § =
7] & (Autoclave) 4 T 120C - 20 » 4&

6. P~ I )k A A E T 2R 04 {8 4c » chloramine T (& {8

kB 5 0.025M) 250ul > A % E T FEE 25 4 &

7. 4c »~ Ehrlich’s reagent (& ¢ )k B 5 0.5M) 250ul » ;
3 0 5 A 65C K iE M R F R 20 A 4

8. HAB M s A EFHETHEE 1044 & F > 4C 0k

3.
-

#0015 24 > B fs E N ZETRETEE 204 &
9. P 350ul ¥ ~ ™ ELISA Reader B/ £ & £ 2 % 550 nm

I TR OB A ¥

WoE e R4 e R B A A i gt (bandpass Filter) 10
Hz - 500 Hz m® > & ¥ £ (7 > & & = (full-wave rectifier)
WL RET LR - HPENE X Jeg e RMS 1%
MVC % 7 - (B 2)
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i f& -H; &L e
= e T T3 3|IN

£ R

i

2

EMG 3 5 e 52

28

(1% £ &5 o)



Forod TR AR AP AL
P

B s AL R R R TS R L)
LA R T R R o L E A
HOR G OR P AT R R R v o M e S

dOUE o~ FR Z FF MRV R OGURL 0 R R Fow Boa R 2R

A
.
|l
e
T

CK~ LDH -~ BUN ~ Hyp & A & & 2 # i+ - & & & & pl 3¢ 2 0F
FOREEF A B4 E R —‘Ti’—:lﬂi;f]ﬂiﬁ BV S
oA RE BRI R E AR R R SR A TR LA AT o T
7 #cdp v % * SPSS for Windor 12.0 5% 523 & 47 #x 8 & (7 &

¥ 0 & ¥ ok ® 3 i p<0.05> m LSD (Least Significant

29



T oo & e -

LR E ML

2 o

/é?s;?%ﬁf,‘;:g.yﬁggo

CE s (R R (s A wE(>T)
M(SD) M(SD) M(SD)
11 21.36(2.38) 172.18(4.51) 70.27(11.8)
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- 32 - Fgouud o1

Yo
!
N
s
h
2

T v g Ok 1§C§fﬁgm4 g1
AR ® K et % E R
Z ot Rl 2B F ol ow Pl E o RE B ORI FER AR ¥ E® B 24 ) pF

T HMETE oA LR ANFLE (H 3)-

¥z

B8 24~ 48~ 72

Moo e s i R

)
PR e s e sl 4 % B AR ¥ E B 5 24 48 72

Ao R BB E ) B BB o RE A R R R ¥ E 85 24 -
4872 B I EETE o A w M AN TALE (R 4)-

) k= Eﬁsmgp‘_,cv]’(ﬁﬁﬂm} B 1
oAl R B A v R % AR YR 24 48 72
s Rl F LY oW R EREAE R FER AR Y ER 24 F
T EFE Y o5 e P AEELE (F S5

(2 ) 32z grevvam 4 RIRTH FF A 1L

AR F e R B R yea 4 PR ITH RO

AR FRL A ERFEREFLE > E&HORF
Bl AR (p=0.079) (B 6) -

B
’ﬁu%«k%?g@,%
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130 A
—o— WT

—O— KT

120 A

110

w s

<l 100 ~

90

"
=1

80 - Xk

MR
\‘
o

*

*

*

E:

\\

60/

pre-test 24h 48h 72h post-test
P R

B 3 oo e E K e 4 R A (A NAM) -
e, A AR E(WT) T o, & R R F(KT) " % |
ok dmd R R R PR OB Y pre-test g vt 3 B OF LB

(P< .05) =" § , & & pb & Bl 3¢ & @ @ B & pre-test 4p * F &
¥ 4 R (p< .05)-
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120 ~ —o— WT
“‘ —0— KT
110 A
100 o
B
3
90 A
80 A
=l 70 A
u b3 %k
-
60 -
Al
50
7
T T T T T 1
pre-test 24h 48h 72h post-test
P R

B4 2 gove oo ok E R A (ANEM) -
"o A FHI B B (WT)~T o & & pb A& Bl B (KT) " % |
& F oA B B R PR OB & pre-test 4p v F oK F L OB
(p< .05) T §, & & Rb A Bl F & PF P B & pre-test 4p ' 5 &
¥F £ 2 (p< .05)-
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120 ~ —o— WT
-~ —O— KT
110 A
. 100 +
= §
&l
90 1
80 1
1z i
o 70 %k %k %k %k
-~
Al 60 T
50
7
T T T T T 1
pre-test 24h 48h 72h post-test

PR

Bl5 = gooedgps fose d g Eg it A (ANM) -
T e, & & H B FE(WT)~T o, & & Bt # P F#(KT) " % |
oA F d B E R PR OB & pre-test 4p v 3 B ¥ £ 2
(p< .05) =T §, & & pb A Bl & PP B & pre-test 4p v* § &
¥ AR (p<.05)-
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300 A

250 A

200 A

150 -

100 A

50 A
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pre-test post-test

P

i - g ovevat 4 P F FHEIF A 2L A
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o OB (WT)~T o, ©
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Z WORR R By Be vu o vv 4 L

(- ) =B ® pwrE L fyrsd g0

FHRBFERAERED R AR ER L L
B PF R RER T AEFR S B ENF
(R 7) -

(=) ®EH BB s kIt R
AR RE R MR R AR FER e R

EAMERETHMED S Y EETRE A BT RN

(W 8) -

(2) ®BH BB rE g kot R

AR e R R R R F AR ¥ E B A

G LB R E T R B AN TR 5 B A A

(F 9) -

o
W

m-\ﬂ_

i

(2 ) W EFEm frowyryEras PRRARIESRIF A

AR FEREAE BB RRY R EES R AR

B oE B IR R EKEFZLRE(R L10)-
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130 ~ o WT

—O— KT

120 A

110 A

o
AT

Rl

100 A

90 A

-
IR

80

PEREE

\\

70,

pre-test 24h 48h 72h post-test
P R

Bl 7 @ B ew B omovE R R joie 4 % B g oA

(AN*M)el o ;&% & £ 4]l 22 (WT)~T o & & Bk # 3] 2 (KT)-
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130 ~
—— WT

—O— KT

120 A

110 +
o
T

Rl

100 A

90 A

-
IR

80

PEREE

70,

\\

pre-test 24h 48h 72h post-test
P R

B 8 w BoEw By o e o gl oM oE g e

(AN*M)el o ;&% & £ 4]l 22 (WT)~T o & & Bk # 3] 2 (KT)-
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130 ~ o WT

—O— KT

120 A

110 +
o
T

Rl

100 A

90 A

-
IR

80

PEREE

70,

\\

pre-test 24h 48h 72h post-test
P R

BlO @ AR B movE A e foe kB R A

(AN*M)el o ;&% & £ 4]l 22 (WT)~T o & & Bk # 3] 2 (KT)-
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200 A

—— WT
—O0— KT
150 A
"
[{=
w) 100 A
"w
%
¥
50 A
.
7/
7
pre-test post-test
P
B 10 mORE R Ry v @ v A Rl T R T F A 2 F
R A (A%) T e N A AR BE(WT) T o) & & RE A R

# (KT) -
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EH
B:10%

m
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