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<Abstract>

The object of study who healthful thirty persons have been enforced Isokinetic exercise of non-dominant
muscular strength.

The next same that cach dominant muscular strength and non-dominant strength, peak torque and total work
have been comparative analysis

1. Shoulder muscles comparion increase peak torque at low speed from pretraining Isokinetic exercise of non-
dominant strength side to ten week of post-training.. Flexor and extensor come out high and statistically
significant 6, 8, 10 week than pretraining. Adductor and abductor come out high and statistically significant 4,
6, 8, 10 week then pre-training. Internal rotator and external rotator come out statistically significant 2, 4, 6, 8,
10 week then pre-training.

2. Shoulder muscles comparion increase peak lorque at high speed from pre-training Isokinetic execise of
non-dominant strength side to ten week of posi-training Flexor and extensor come out high and statistically
significant 4, 6, 8, 10 week then pre-training. Adductor and abductor come out high and statistically significant
2, 4, 6, 8, 10 week than pre-training. Futcrnal rotator and external rotator come out statistically significant 4, 6,
8, 10 week than pre-training.
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Table 1. Distribation of studied subjects by profiles

 Variables N=30
Case 30
Sex Male
Age(yrs)® 275126
 Body welsm(lg)" 584482
a) . Mean + SD
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2. &Y 28N 24288 (dominant side)
|24 P& &(non-dominant side)
AYd Fc2e XHE(GO”IM)HEH 24
o}, DAT(1807scc)olM el el FHak(omnl
work) 5|l

54 +F 4AR 20 Y 2484 .2y
Zo) H&=(60"/sec)ol Al HH $-% (peak mrqnc)& 4
2YZol B229.05£5.61, A240111 411, WA
25.23+4.04, S| AT15.1214.332 Bl-?-’d 2Yaun
A Jebken, $AH02 Relde) AR CHp<0.05).
DEE807ec)lM YUS) F(total: workye $429
Zd|A B227035+2281, 2433343422, A2
23112+ 11.23, R2375.68:£17.22, A HHS160.18
23218 ¥|$4284 B o), A4S {9
4 0.2 VeI (p<0.05)p<0.01). 28j8} S ¥l %

3. B4 28 2% ¥ $Y2R&(dominant
side)a} Hi’r’-éda'a-ﬁ(non-dommam snde)
aam 2 MAE(60sec)Eh 2
o}, DEE(180%sec)ohM 22 §%}(total
work) B| i

CBHA TE 2T F HAUSHRR S TEES A
'3—5(60 /acc)% A, -?-Q (peak torque}e $HTH &
oM BT 29.24£3:22, 42 41.5615.23, 8134 216.
2245888 Y94 & eam 54 Jdehgon, £A4
ZL,E frel 4 o] UKATHp<0.05). A5 (180%sec)l| A

_‘Qﬁl %-?é(mtal work)}& —?—’di‘ﬁé‘ﬂl*‘] 228312

34,52, A12435.22+:14, 4s, W1 3]43265.331 18.26, 2|
HHS163.58+13.242 M2 HSYH B whow,
FA4 22 #gl4ol YERTH(p<0.05) (p<0.01). 19|
9] SdME Higsigon gA{e S Fo40 YUt

A on BANE feldo] UNHE 2)- & 3).
Table 2. ammummwummmnmmmaupmmm
mrdnmp
- ;Pelk.-‘l‘o:que(' que(f:lbs)” " Total Work(f-Ibs
Muscle \ Power e s ) e ~ K )

S Domipant Non-Dominant Dominant Non-Dominant
Flexor 9051561* . 2434324 27035:+22.81%* - 243,30+ 34,31
Extensor . 401144114 © 35234322 433.34:134.22%* 402.73+29.53
Abductor 243442217 2233212 231.12:+11.23¢ 220,22+ 26.16
Adductor 38154242 © 36201691 37568+17.22° 365,21+44.11
[nternal rotator 2523 14.04% 20,11 +2.34 255.23138.24 24825+ 88.28
External rotator 15. 12¢4 334 11.09:£3.24 160.18::23.21** 128.45+37.25

* p<a05 % peiol ‘ ——— ——

* : mean+SD -

- dominant side. in - nos-dominant - ﬂemmmns 2weeks

’ . Peak ) ; 1‘oul “Wotkit bs
Muscle \ Power e quw( lbl) !k( )

: Dommant Non-Dominmt : Dommant “.~ Non-Dominant
Flexor 29241322% 25464566 . 28312452 252.50+14.23
Extensor 41.56+523% 3608245 435224 14.45%* 408.23+59.11
Abductor 2459458 24461322 236:26:+21.36 230.44+34.52
Adductor 37774526 3659427 370.38:4£23.44 366.11+77.31
internal rotator. 26.56+5.46 1 24451577' 265,33:£18.26° 250.56:+77.17
External rotator 16.22:+588% 12454212 163.58113.24%+ 130.27+13.58
*p<0.05 ** p<001
“mean+SD
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4. BEHY BE &5 ¥ HT(dominant
side)2} 6| $-4J £ & (non-dominant side
AuE T2 XME(WW)*M 23
3}, D&E(180°ke)0lM - YWl E@k(otl

work) 5|1l

FHA &% 4 3 oY nededdd A
SR(607sec)l ) M §(peak tomque)@ 43S
oA 2330.45+2.66, A’e4l,36;tl.33§. w44 2
gyt 2 dehston, %ﬂai_.s A2l o) ARTHp
<0.05). & E(180%sccyA M Y9 %"%om woxk)& o
42 ZolH. F2280.26456.45; A 243533+24.77,
932 316533123332 v $YBH& uop wRon,
AN 02 Folge] UeiRr(p<o0sXp0.01). e}
2ol vl $dadel vk sRAR, $HeYT H4
stglor] A0 feoldo] QAT 4).

5. B&A 'Eg’ 65 K- ?’Saaﬁ(dommam
sxde)l?} HI?QE-E&(non—dommam side)
HIY FHD Y MEE(60%s60) 2 h 2
o}, D& F(180%sec)oll A el Fek(total

work) H| 10

54 &% 63 ¥ $4IYEd 0 9AIY ) A
S (60°secpl M Al 98 (peak’ torque)e $AH TS
M AT 422241472 4 $4 2H SR} w4l Yeb
oo, A2 folol ANTHP<0.05). NEE
(180°1secyl Al A8} (ol work)e $-423 ZollA)
2 2825442221, Y2724 44172 M $PSAS
LASE Een, %7417!1-3 #eligo] UeldTHp<0.05)
(p<0.01). 28}e) ¥ S-HY2HEF ] - YAoME 42

Yauct ozt waten), - AAA L viRsg o
BAA R fol4dol YNTHE 5).

Table 4. wammmwmmmmmmmwmmw:m

hokhdk exerche ;nup
: S mx Toxque(a-:bs)" Total Work(ft-Ibs)
Muscle \ Po‘wqr -

o o Domlnam - Dnmiﬂmi :  Dominant Non-Dominant
Flexor 30; A5:+2.66* 26. 32¢ 1.33 280.26:+56.45%% 255224 34.88
Extensor a1 36+l.33‘ 37021, 1 435.33+24.77** 4132342255
Abductor 24.77£626 . 25.43:£2:55 238.11::56,21 235.33+24.12
Adductor 38.02:+1.44 37.2245.18 377.26 +53.22 . 375215533
Internal rotator 26.56+5.46 - 24.45%5.77 266.1124.51 261.33+11.43
Exterrial rotator 1653+6.12 14224135 165.33+23.33* . 1501744327

*p<0.05 ** p<ch.01
"“mean + SD

Table 5. @mmﬂnﬂmkhmﬂhﬂwmmmmhmndomt%pmmﬁwm

uokheﬁcuuuhm
' Pek.To fklbn" ' Total Work(ft-lbs;
Muscle \ Power ‘qw( ) - o k( )

' Donmum Non-Dominant Dominant Non-Dominant
Flexor 30243266 ' 36.‘5”’13:’3,25 | 282.54+2221° 270.63+34.33
Extensor 42221147 38.12:£3.25 437.22+44.17%* 415.61+45.22
Abductor 24254321 25.66::1.78 240.33+11.54 2452143326
. Adductor . 37991233 38.1214.62 375.22+27.73 377.55+52.11
Internal rotator - 27331216 2135+6.22 263.21:£54.11 271.33+13.85
_External rotator - 17.3341.56 _ 166.16+ 63:25 166.35+15.67

1722£4.04

*p<0.05 ** p<0.01
™ mean+SD :
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6. BG4 2E 85 % PYTHE(ominan
side) 2} B} 442 & (non-dominant side)
A =2 xwi(w'm; oy e
o, DHT(180%secioll M US| H(lotal

work) 5|1

44 &% 83 ¥ $ASHAS Hl§-4 ¥ R} A
& 5(60"secyel A Hell 92 (peak torque)& +deHa
oAl A, g Ho] ¥l E B} 9471! ﬁﬁk&"‘i._
M 242 SANE SRS, W - HABol At w
A vEstey BAdeE fa¥e fUth asE
(180l M Yol (ol work)e: 43 Sola)
A 439.61£25.162 M9 2H & Be} wakon, §
Az ez feolgol Helta(p<0.05), )44 28 &l
W AD275.641£46.262 S48 & Hch-goton &
2)490) YEltth(p<0.05). 2518} ) - 9, MAAAA.
5 ulxsiglon, 48 o2 foiel SIQLTHE 6).

7. 4%y & 105 F YT HH(dominant
side)B} H| 4T & H(non-dominant side)
HYUW FAD L} MFE(60°/sec) Hi
o}, DHT(180%sec)oll A Yo F2k(total
work) H| 2

44 51055 ARSI NSN3 3 A
SZ(60° /e AUl 92 (poak torque} HMHo 2
Mr?ﬂamc}.ulweaéol F3ten, vy
Fo)A F334.78:+5.66, WA 29.89+3.222 $4
2EZE gton) FARc2 fo4o] URTHp<D.
05). R&E(1807/sec)oll A 2] FF(total work)e ¥l
Ao B M 2T302.52446.55, AR 2261.14+41.53,
N2 2289.15+45.368 42 B3HL} golen, §
A o2 Fe)4o] YEINTHp<0.05)p<0.01). 22}9] v
PHTYE A2 YNASTANE SHIEERTY &

ko EAM o2 fel4e) YATHE 7).

Table 6. Compansion of peak torque and totsl, work dominant side in -Hon-domisant side post-training Sweeks

isokinetic exercise group
Peak- Totque(ﬁ-lbs)" Total Work(ft-Ibs)
Muscle \ Power i ” !

memmt . Dommnt : o Dominanl . Non-Dominant
Flexor 30424353 3232414 2876546533 | 285.22:+65.42
Extensor 41091422 4088245 439,61+ 25.16* 425.28+15.90
Abductor 25441155 25213884 249.42185.22 251.25+62.77
Adductor - 38243316 38.9813.25 385.67+12.62° 382.211+58.33
Internal sotator 26261521 28224598 265.66:+26.21 275.64:+46.26*
External rotator | 18.0713.99 19.77£3.97 167:34409.24 170.35+46.23
*p<0.05

™ mean+SD

Table 7. Compansion of peak torque and total work demisant side in non-dominant side post-training 10weeks

isokinetic exercise group
Peak Torque(R-1bs)” Total Work(ft-Ibs
Muscle \ Power : " orqne( i ) : 0 orkd 2
' Dominamt - Nop-Dominant Dominant - . _Non-Dominani
Flexor 31 36;!:2.11» 34 vs:ts 66* 290.33+34.22 302.52+46.55*
Extensor 42304376 43484632 439.19+55.33 433.98+11.59
Abductor. L 2565t411 2619422 250.26+65.45 261.14:141.53*
Adductor . .. 38044252 39.24:42.66" 389.36+35.24 392.34+21.66
Internal rotator 26.55:£3.98 -29.89+3.22* 266.47+16.15 289.15+45.36**
Extemal rotator 19.27:+4.52. 20253643 . 168.61:+24.35 175.64:+27.88
*p<D.05 ** pch.fl '
“*mean+ SD
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8. AYA T vIRYPY
side)2) B -&% ‘E(pm—tminl_ng) HE g
£ % (post-training)- 103E74X} x| & (60°/
sec) H{CHPY St i

A& 2(60%secc)l M ¥ 9423 Ad $-%(peak

torque)® $54¢F Hsl(pxc-txammg) duy ge .

34£3.24, A2 3523:£3.2201}, 63, B3, 107044 &
R, Fol 4ol RO (p<0.0s, p<0.01), AHE 22.
333212, W2 '3620+£6918 FHEFRUG 43,
6%, 8%, 105904 w3ta, #elde]l hehston) (<.

05), quaezo 11+2.34, 91’1*‘%11%324-& o
SEAKRG 2%, 457, 63, 83:,105044 FRT -ﬂ—sVd-

°] el (p<0.05, p<0idl), 1919} B ME Hl %8
oo, Aoz feo)do] YAKE 8).

9. BB FHE b4 2H&(non-dominant
side) S&A 5 M (pre-meining) Fef 25
S(post-training) - 103F7}X] - 14 F(180%sec)
offA 22| Eak(toml work) 7} 8|2

REZ(1807sccrM U T (total work)R HEH 2
32433013431, ATA2TIE29510 2 54 A (pre-
training)s c}, 4-r, 6%, 85, 1034 wsta, Reldol
vk o (5<0.05, p<D.01, p<0.001), | 222022426,
16, WA 236521+ 44.112 FS4EFAYLL 25, 453,
6%, 83, 10540 E3kaL, Fei4ol Ve Cm (p<0.05,
p<001, p<0.001), Wi3)H2248.25+88.28, 23 HZ128.
4543725 544 B AR 43, 65, 87, 10504 #
24ge] Uepskeh(p<0.05, p<0.01 p<0.001). 2849} il M
EHlesnes, 34322 feal4o] gUCKE 9).

Table 8. Compansion of peak torque non-dominant side fuerease o pre-training untl past-training isokinetic exercise

group

Puk 'ro.que(n-lbs)"

" Non-Dominant
Muscle \ Power - post. traini

i : . _post- raining
_ f m‘} . 2 weeks 4 weeks: 6 wosks 8 weeks - 10 weeks

Flexor 24.34£324 2546£5.66 26321133 - 30.51+3.25°  3232+4.14** 34781566
Extensor 35234322 '3608+245 37.02+1.11. 38.12%3.25° 40,88+ 2.45* 43.48:16.32%*
Abductor ©2233+212 -2446:£3.22  2543%£255% 25.6611.78%. . .25.21:+8.84° 26.19+4.22*
Adductor 36204691 36591427 372215.8 38121462 38 98+3.25 39.24+2.66*
Internal rotator 20111234 2445%85.77% 24454577 27353622 282215 9g+e 29.89+3.22%%
External rotator 11094324 - 1245:42.12 17.2214.04%* - 2025+6.43**

14223135

19.77£3.97*+

*p<0:05- ** p<0.01

™ : mean+SD

Table 9. Compansion of total work: non-dominant side increase to. pre-training untill post-training isokinetic exercise

group
Poak Torque(f-ibs)”
, “on —
Muscle \ Power o D.op(m ;
o ini e raining
pre 4weeu.'=-'6weeks 8 weeks. 10 weeks
Flexor U303 BSREMUE M0EITEUI BSWEESAT  W2S2+46.55°
Extensor 40273£29.53 40323:5911 3B+ 055 | 4156124522 42528£1590°* 4339811159
Abductor 202242616 ‘BOM:&;‘.'MSP BSIFUNY - SN BLLELTI 26114141530
Adductor 3652114411 36011XTII1 IS ITNSTLS2T 3822145833+ 392.34+21.66**
Intemnal rotator  248.25:+88.28 250.56:2;77 17 2613311143 AMIILIIEST 2756444626 289.15+45.36%+*
Extemal rotator  128.45:37.25 130271;13 58 15017;t4327" 16635 £15.67°%*  170.35146.23***  175.64127.88**°

*p<0.05 ** p<0.01 ***<p<0.01

“mein+SD
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v.a &

BALFAA &4 ¥ A8 AR VA 7%
5% vh$ Zasie, ANFY 7% WL AANE
U KA, Y5, TU4 F9) 2E 287} o) Fo|
Aol et B4 £5& 2, FAA W AAEA B9
AYAE 3 1 S Priged ¥e 248 a3l
on] $44 $5AE 94] 0|28 SAWES 2YP
3wk olye} 2 oj3 PolME 09 AYE
sh31 Uk Thistle$(1967) B44 £EoL $44E%0
J $HYEF Mo} 2Egs L3 $UTE was
%31, Peter B MacDonald §(1988) 544 28288
so] WA AR AA}E WYL, Hislops}
Perrine(1967)c B4 $5ol@ vl2) Py YAy ¢ &
FEENY $58 otn 23 P x5 de} AY
ol ¥slETin 71&BA L, £F4EI BN 2He
Zaded ole E."’d'ﬂ-—l actin 3} mxpﬁmol Cross-

bridge& Y 5H7] A Albo] B i WA ARe

€ Adeln 49E £ Aed Wyan(1981)e &5
M 71sde2 448 & UE FHY LEaYE XY
@ 159 $F8Y0l aghd tf AAbd

S84 £33/ B o $8(omque)d Fital 29
& A% ARYUA 718 & U2, BAYsE 2
#3428 odeta YAE VPRE Ao AN
2t @ol e #4e) 403 ol e BA Ao W
the 289 99 WY 99 $A 8k

g APdME F44 £5 HE 94 (dominant
side)s ¥)$-4} & (non-dominant side) T4 +F 78
ALSE 29 051N Hd $8§, TEX M 2
FIB0EM Ye] $Fo2 WolR, £ F4UE
5 el ¥R 293 F44Y &F 105F 2 vy
2 agzha vla BN

¥ Q7NN 44 LFA(pre-teining) A4S
(dominant side) &= 60=M Hof¥4(peak torque)

' 22, A2, U - 942, Ul - 4R A4S44 29.050-
1bs, 40.11fi-1bs, 24.34f-1bs, 38.158-1bs, 25.23f-1bs,
15.1260-1bs2 §F(1993)) Ra® W - sy e vt

£ 20) vkt s, SHEAIBTP) RG] - A

A 2228-1bs, 17.50-1bs BT} B & P4 MDY
F(1988) dlME 2 A2, W - gl - A2
33.5t-1bs, 50.6ft-1bs, 42.201-1bs, 27.5A:1bs; 25.18-1bs ,

19.6ft-1bs 2 & AFst AL wAV vixE B2 E e}

Wov Hinton(1988)3},  1vey $(1985) LR st= vl%eat

RAorh, L5 694 A mon-dominantyl M 24.34ft-
1bs, 35.23ft-1bs, 22.33f1-1bs, 36.20ft-1bs, 20.11ft-1bs,
11.098-1bs 2 §5(1993), IE(1988), 5-5(1987) Ivey
F(1985), Wilk KE(1993) Hinton(1988)4 4 R3¢ 3%
Apct 247ke] g YA BA yeRtoen. o
H A 2o 44 $F 8 1075 2FE NS 2
(post-training group) Sl T, A2, W - A2, |
. $]57TolA] 34.78 f-1bs, 43.38 fi-1bs, 26.19 fi-1bs,
39.24 fi-1bs, 29.89 fi-1bs, 20.25 fi-1bsZ &5(1993), &}

FQ987E W, ABAS AN Bnd 32 B w3

25}, AF(1988)0) B AT WA, dME £ 27
B} gston, 22,4 - g43dT Mg 2 A7 Mo
W7 UERRon. Hinton(1988), Ivey(1985), Cook EE
(1987). Wilk KE(1993)5 Buots vlgstgovt
Vehsct.

¥ AT 2EE 180%4M Ye) FF(otal work)
E FEALFE A $42Y3eM 2,429 - W
A28 - VNS 270354 22.811t-1bs, 433.34:+34.
zzﬁ..lbs.-_ 231.12:£11.2311-1bs, 375.681-17.22ft-1bs, 248.
251:88.28ft-1bs 160.18:+23218-1bs2 ¥ 9425
o Esten BANCE Relyos vehtort uley
29 10582t $49 £58 YAY SoME 2
Alg, 8] - WAS, 2 - JAAT 302521 46.556t-1bs,
433.98+11.59R-1bs, 261.14::4153ft-1bs, 392.34:+21.
660:1bs, 289.15+45.3661-1bs 175.64:27.88-1bs 2. $-
Jodd no o wA vehdo

Roy.  P. Walmsley(1987), Hinton(1988)52 Hdi-3-2}
AN PR 2PN} AFE YPE Fda B
HUI, SFF1987)& 3% F&3e) ) S Fo
¢ ajeolzt lckar s, Ivey(1985). Soderberg GJ
(1987 RE &M $-4 29 (dominant side)e] 3 o)
$3o] VRN 5& FYPe] dn Radgov
Aol M E ¥4 28 (non-dominant)do] F&A L5

& dAgozy v 2429% A g4 Jehgen
2 a3 Asske e nael F& Rt 3%
(1987),25(1986) Ao T7HES] Jdlg-Hal 7
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