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1.Cross exercise, Cross training
2.Bilateral Transfer

3.Cross Education

4.Gandevia
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1.Isometric or Dynamic
2.Hrtobagyi
3.Concentric Training
4.Eccentric Training
5.Munn
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1.Lafayette caliper

2.0ne Repetition Maximum
3.Maximal Voluntary Contraction
4.Integrated Eletromyography
5.Micro Manual Muscle Tester
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1.Krotkiewski

2.Shima

3.Eveytovich

4.Central Nervous System
5.Hortobagyi
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1.Motor-Evoked Potential
2.H-Reflex

3.Komi

4.Kannus



IWAY lawsli AA o lods (0359 S5 g 3 11

L0 B 05,50 (e gl )3y Jlozr SMlae &j08 W) A5 o es 5 by y9n
S o olpiiny Al cpl (YY) Sl 2al8l ST a0l LYY B g G gl (g0
ORo%s ) Egdge ol (YY) cal s LB sk')jac)"i E9 A A ail> g0 Jlail o5
JEl 5l ay s (i g8 a5 sl Qg a5l cdalie oy yed 45 98 B )0 (ol
a9 JWl 5 03 £95 samlan jolate 4 (iogh cpl jo ! solaiS] ail> o
SSgignl 05,5 10 (pped DAl az 51 .ab solatwl (MVCGIRM) &ja8 sej] £55 g0
5SS b g,lo gme BB ksl sasl> 5 JEO! 31 Ll g yiaS S5 yieg il 09,5 s S
o555 35 sl 39 JUtl e o2 Sslite 305] £33 b iy 55 4 Gl byl 51 Bl
Dy s (12,7 elRMOs,o)’—l) S yreg il 09,8 Ay G (LAYY MMT Qyﬂ) Sgig !
s by g g Ll 5508 (Gge3l e 9 Gg0)] i o Dgli) Sl (ammlia
055 0 IEMG wlymss Ll ol las gyl gome S 0505 slrog,S o 00,58
b 5o Lgy @08 Ol (opizmen g iog aald 0,5 ‘_g)bu_;.u yeb 4 Sigig !

Dy Yo S5 el 05,5 5l (5l e ek 4 00,5 1y el
Sl ax 31 .0b canlice Jeglin (pyed £95 90 2 )0 adl> g0 Jll yiogh cpl jo
AW u.d)f BT VR Y IRV =S oy S O il g0 Jet o 6)“36;-""
diedge BT Seiggnl sl oLl o) oo a5 a4y il 90 JWSH ol 9 09,5 12 50 (o oS
Ao gus )Lﬂ Sl 4 dxer boadl anily SO egpl sl pldl 4 cas (o i
GLQOJJ)LY J.:‘ygn b.ayo U"l ‘w‘ 00y edwlive JP&S’ 5;4.: )é 45;.‘41) GLQUJJM
gas S 50 Cugaze b a5 Jlles Glp cisu oly gleasby o g s b

il sl s

(bt Blyzil & (2830) B 390 5T (gilor b S519 - 1302

aali S hog Sigig ) 03,5
(N=y+) (N=YY) (N=1f) JUEEH
YY/# c\/A‘l YV/0¥ c\/&? ARTAR c\/Y? (JL) o
\YYYIB-. c\"/\"\‘ AMATATFAVAR \VA/YRCWVR (o siilw)ad
VY/D- fO/AF FRIFORDINE | VeIFY gFIYY (055505
VYN VYA | YYRRVAY | YYARY fVYE | (e s g S skS) o 005 pasls
VEIYY £ VIFE \O/+D £YIOY | VEIAY fYNVE S




we e 2 S yegpl g SHgignl (Soglie o pe3 £ 99 I dmnlio
(UT) 00,55 o0 9 (T) 03,5 et yoi gude 33 (99051 ot 3 09051 iy @l - Y9
lre Gyl £ (1uSKile)
IEMG 1IRM MVC
ol o 9ol Gy ozl o 9ol Gy ozl o o9l Gy 295

FVOVFVVRYYVY | VWV EYRAVEIAY | Y/ YRY Y | YYIOYRYA | sYANYAYNA | YELERYVY | Sl | T
FOVINY VAANE | AYOVITYRY-YNY | sYVIPFAYNY | YELFaYND | sYUYFRYN- | YYNORYS | Sopespl | T
#VFARIYA QVAPIVY | AYVVISRRVACA | sYRINVAYIAD | YYIV-oVAT | wYRIVAYIOY | YEVAYAY | Siggnl | UT
FYRANFRY AN | AYAUYARIAPIEY | aYOIVARYY | YYAVAYIOV | #YOVORVAY | YYAYAYYY | Sipessl | UT
WALRY VAVAY | AYARIE R AYAFA | YYMIRYAY | YYIAORYNF | YER0aTE | YYIRFATIYA wly | UT

Pac o0 a0 Geesl G & S o e S F

03,5 oy 03 (5L 53 L] @ ju (39051 g 3 59031 et (o Oyl (9,5 oy gl — I S
00,55 (1 pod 9
90055 (0303 Sl 50 Ly ©508 03T w9 (3903 Ll ot Ol (B9 )T (o gl — 0 S
00,55 (2 o3
b 30 (olE! (1,5 09 5iSI 3903T (i 9 59031 Ll xSyt (B9 )T (o gl — S
00,55 (2 po 9 00,5 [y pod

Pl Ophan 15 08,55 i b 00,5 el g ;o wald 5 Sigignl 09,8 e o xe gl
Pac ) Ophan 10 03,55 ppad b 00,5 oy el g 10 dald 5 S egil 05,5y I sire igles #

P Bl )3 03,50 (o3 b 08,5 (nped gae )0 Gyl g Sigignl 09,5 I3 Sme gl +




IWAY lawsli AA o lods (0359 S5 g 3 1A

s&bo

oglie (pyed JBILOYAL) e s cns g yolb olp jladl ¢ s gaiedls L)
ol ol b 05,55 el e s GBI g S s 5 S,
sy ¥y o)Lo..i‘)

2. Hendy AM, Spittle M, Kidgell DJ. (2012). Review: Cross education and
immobilization: Mechanisms and implications for injury rehabilitation. J Sci
Med Sport, 15:94-101.

3. Zhou S. (2003). Cross education and neuromuscular adaptations during early
stage of strength training. J Exer Sci Fitt, 1(1): 54-60.

4. Carroll TJ, Herbert RD, Munn J, Lee M, and Gandevia SC. (2006). Contralateral
effect of unilateral strength training: evidence and possible mechanisms. J Appl
Physiol; 101:1514-1522.

5. Suetta C, Hvid LG, Justesen L, Christensen U, Neergaard K, Simonsen L,
Ortenblad N,Magnusson SP, Kjaer M, and Aagaard P. (2009). Effects of aging
on human skeletal muscle after immobilization and retraining. J Appl Physiol;
107(4):1172° 1180.

6. Munn J, Herbert RD, Gandevia SC. (2004). Contralateral effects of unilateral
resistance training: a meta-analysis. J Appl Physiol, 96:1861-1866.

7. Herbert RD, Dean C, Gandevia SC. (1998). Effects of real and imagined training
on voluntary muscle activation during maximal isometric contractions. Acta
Physiol Scand; 163: 361-368.

8. Gleeson NP, Mercer TH. (1996). the utility of isokinetic dynamometry in the
assessment of human muscle function. Sports Med; 21: 18-34.

9. Gandevia SC. (2001). Spinal and supraspinal factors in human muscle fatigue.
Physiol Rev; 81 (4): 1725-89.

10.Lee M and Carroll TJ. (2007). Cross Education: Possible mechanisms for the
contralateral effects of unilateral resistance training. Sports Med; 37 (1): 1-14.

11.Hortob4gyi T, Lambert NJ, and Hill JP. (1997). Greater cross education
following training with muscle lengthening than shortening. Med Sci Sport Exer,
29(1): 107-112.

12.Brzycki M. (1993). Strength testing-predicting a one-rep max from reps to
fatigue. J Physi Edu Recr Dance; 64: 88-90.

13.Edward M. (2007). Sport and exercise physiology testing, published by
Routledge press.

14. McBride JM, McCaulley GO, Cormie P, Nuzzo JL, Cavill MJ, Triplett NT.
(2009). Comparison of Methods to Quantify Volume During Resistance
Exercise, J Str Cond Research: 23: 106-110.



mo e 2 S yegpl g SHgignl (Soglie o pe3 £ 99 I dmnlio

15. Kraemer RR, Durand RJ, Hollander DB, Tryniecki JL, Hebert EP, Castracane
VD. (2004). Ghrelin and other glucoregulatory hormone responses to eccentric
and concentric muscle contractions. Endocrine 24: 93-98.

16. Takarada Y, Takazawa H, Sato Y, Takebayashi S, Tanaka Y, Ishii N. (2000).
Effects of resistance exercise combined with moderate vascular occlusion on
muscular functions in humans. J Appl Physiol, 88: 2097° 2106.

17.Munn J, Herbert RD, Hancock MJ and Gandevia SC. (2005). Training with
unilateral resistance exercise increases contralateral strength. J Appl Physiol, 99:
1880° 1884.

18. Carolan B and Cafarelli E. (1992). Adaptations in coactivation after isometric
resistance training. J Appl Physiol, 73: 911° 917.

19. Benjamin S, Beynnon BD, Helie BV, Alosa DM, and Rennnstrom PA. (2000).
The benefit of a single leg strength training program for the muscles around the
untrained ankle. Amer J Sport Med. 28: 568-573.

20.Reeves ND, Narici MV, and Maganaris CN. (2004). In vivo human muscle
structure and function: adaptations to resistance training in old age, Exp Physiol,
89 (6): 675-689.

21. Eveytovich TK, Housh DJ, Johnson GO, Smith DB and Ebersole KT. (2001).
The effect of Concentric Isokenetic strength training of the Quadriceps Femoris
on EMG and muscle strength in the trained and untrained limb. J. strength &
conditioning Research; 15 (4): 439-445.

22. Krotkiewski M, Aniansson A, and Grimby G. (1979). The effect of unilateral
isokenitic strength training on local adipose and muscle tissue morphology,
thickness, and enzymes. Eur. J. Appl. Physiol; 42: 271-281

23.Shima N, Ishida K, Katayama K, Morotome Y, Sato Y, and Miamura M. (2002).
Cross Education of muscular strength during unilateral resistance training and
detraining. Eur. J. Appl. Physiol; 86 (4): 287-294.

24.Weir IP, Housh DJ, Housh TJ, and Weir IL. (1997). The effect of unilateral
concentric weight training and detraining on joint angle specifity, cross-training
and the bilateral deficit. J. Orthop. Sports Phys. Ther, 25 (4): 264-270.

25. Ebersole KT, Housh TJ, Johnson GO, Perry SR, Bull AJ, and Cromer JT. (2002).
Mechanomyographic and Electromyographic response to unilateral isometric
training. J. Strength Conditioning Research; 16 (2): 192-201.

26. Gorfinkel S and Cafarelli E. (1992). Relative change in maximal force, EMG,
and muscle cross sectional area after isometric training. Med. Sci. Sports Exerc;
24:1220-1227.

27.Weir JP, Housh TJ, Weir LL, and Johnson, G.O. (1995). Effect of unilateral
isometric strength training on joint angle specificity and cross-training, Eur. J.
Appl. Physiol; 70: 337-343.

28.Jackson SW, Turner DL. (2003). Prolong Muscle vibration reduces maximal



IWAY lawsli AA o lods (0359 S5 g 3 Y.

voluntary knee extension performance in both the ipsilateral and the contralateral
limb in man. Eur. J. Appl. Physiol; 88:380-386.

29. Hortobagyi T, Taylor JL, Peterson NT, Russell G, and Gandevia SC. (2003). Change
in segmental and motor cortical output with contralateral muscle contraction and
altered sensory input in humans. J. Neuro. Physiol; 90: 2451-2459.

30.Kannus P, Alosa D, Cook L, Johnson RJ, Renstrom P, Pope M, Beynnon B,
Yasuda K, Nichols C, and Kaplan M. (1992). Effect of one-legged exercise on
the strength, power and endurance of the contralateral leg. A randomized,
controlled study using isometric and concentric isokinetic training. Eur J Appl
Physiol 64: 117° 126.

31. Komi PV, Viitasalo JT, Rauramaa R, and Vihko V. (1978). Effect of isometric
strength training of mechanical, electrical and metabolic aspects of muscle
function. Eur J Appl Physiol; 40: 45° 55.

32.Hortobagyi T, Scott K, Lambert J, Hamilton G, and Tracy J. (1999). Crosse
ducation of muscle strength is greater with stimulated than voluntary
contractions. Motor Control; 3: 205° 219.

33.Bohannon RW. (1988). Make tests and break tests of elbow flexor muscle
strength. Phys Ther; 68:193-4.

34. Baldwin C E, Paratz J D, Bersten A D. (2012). Muscle strength assessment in critically
ill patients with handheld dynamometry: An investigation of reliability, minimal
detectable change, and time to peak force generation. J Critical Care; In Press.

APA jigy & B gl

oslie e £55 50 5l Alind\ VA )pate e olad L Slas, ST ool
2 03,50 (pped sb alae (B S g0 xSl Bl g Dy08 SO egnl g Sgig )

A VIT O A 259 S35 50503 )55 pe3 050 gty

399559 gy 4 B gl

9 SSEgnl Swglie 'y yed g9 90 il duslie. page (o) )b L Sle ) ST (Ao
Sy0 Obgzdsls )0 00,55yl (Gl abac (B S g0 mSUl Dl g Dy08 S g ]

VeV Y O A VYAY. L5555 (5585 508:08,55 sy



http://www.sciencedirect.com/science/journal/aip/08839441

