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Ak AB-2IE RS 20T 5 gl D91 2] Yaska Y $718 fushs A AP 95os
AA BE S FARSOlok Shit, BER = $971%e] 545 o] glolokav, Bt g wefshol
g 5jofokzit
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AYABAES Al RS S Uig ol Ao HA ARIE ARSI Slskel M sl
S Fola AL FANVI 40 A% PP g = TESHRL wEF AR e v = 2 A
o] Aol AeA WA ALY Roley et al., w2} 22 QAR e 22 A 54 & Bt
2008). AAX Y| AL wo- Thekslt). x7] 2 (Baldelli et al., 2007; Elbasan, Kay 305 Han, &
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st 7145 Alwel Tk Ad-oE
SEATE R QTP FE R oA Tt
Al P 58 538l SHEATHKleim & Jones,
2008; Nithianantharajah & Hannan, 2006). “Z<
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A%, Aol §o1E 13
A zaobolA] 7hslo] ghek. 44
Fo }‘\l 7;" ZLCQ;(]EOHH JJ)‘X‘]QJ
545 qdsto] 21737 s}
2 vlgroz A4 BAEA)

2] oko17) “H
SRR
7)ot} o] &t
7} A71EA ol w2

A 574 Alo] AlgH ol .

TJeu AAA AR s @A A e 22 Al
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5101 A 54 7%‘?34 *‘ﬁhli 2] Qo]
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A9 oE RO R FEAE RN AP
ol27)7HA) Thekg A EE ATES w2
o WANEY JP FF0AA Aol B 2

ARd w3E dohuid she ol

ofr

1. sy Aol g9

_I

AN gelA AnA oz AgJo|d Asjwsta o
o), AR de EolAE oy sl 4
o5t 249]S ol s} o] ANt Utk (Roley et al.,

_4

2008).
¢ ARE] e e Iﬂ ol i3k on|E 7P B
4 IS ek 52 AR S

(Christiansen Baum, & Bass—Haugen, 2005)
¢ 3 7R Rkl AAE sk 2t 7H
el A &Jm| U= G DF - A7) A=Y A

o NEFAE AP A ATE FENY

(Crepeau, 2003)

o CAREEO] dAE Bl AR A A GulE 5
SAINE B - AP AN FHER V1EES X



ety $EEE 4 Qe AlAA Add R S
(Hinojosa & Kramer, 1997)

o QIS AlgREC] AAE SlEl ks B 2l wep,
AAE =11, ahs 2714, A8 A, A
Al Fzof| 7|sks RS X (Law et al,
1997)

o Q9] e, JPEARI HEAAE TH A, T3
A oulEa B4, Jjar 2944 53 A3t Apol ]
%52 A" (Nelson & Jepson—Thomas, 2003)

T
—_

]9} T vpFgt AlS]HEHA Ao 1 on
Atz AZA Aol A7 ek étﬂ 2}
o2 AR ollE ofelgol Sl A7
Al Aol 2AAA 5] 254 2l Ea%
M3-& 7144 E¥ (skilled training) @ A A
¥ (task—oriented training) ©]t}.
71w FEE AR 5AREO] AHEehs A154 A

b Qolth AAA 44 e Vel
Q18] 43 7)< (performance skill)©] ®o]x| 11, 77l
3l 299538 (occupational performance)©f] A7} A3
A AQ7 7L o R TR AYGAReA= Al
A £ 0R Qleto] Astd TS AuSATE
% slueltt(Roley et al., 2008). 71
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(Environmental Enrichment; EE) ol tjgt o1to]c}, 3t
74 tpekdolgl= dS 1947 Donald Hebb2] oA+

N AHrEA =okthd ok A el 4 d
& wwsks Aol AREH ATH(Hebb, 1947). 73
2 tFolehs NS AR wWol ALY
o A o® AFal B39 A AeS weh,
EAFekaL FAEARL ARSI Al=] B ow Aojdnt
(Rosenzweig, Bennett, Hebert, & Morimoto, 1978).
/\lzﬂﬂ o7 Eg/\ld Elli'ﬂoﬂ}ﬂ‘— %]g_}xj' A]sJ_?_g]Eq. 1:1

[e}

1o
do
i
et
e
o,
o
N

2t} (Laviola, Hannan, Macri,
Solinas, & Jaber, 2008; Nithianantharajah &
Hannan, 2006; van Praag, Kempermann, & Gage,
2000). olefgt MzF- 4 Wl 54, A4, 3
Z+A 222 A F-3ch(Nithianantharajah & Hannan,
2006) sEAEREAN &4 geidel Algdt A=
> WAE 70l oJst A4 428 (the performance of
natural motivated behavior) S FZIsFITHKiss et
., 2011).
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dor 15 d o Jnh 34 v Agasoer
A s es AR F, w0l 9S4
o] FeAE, R g WEe A 5Oo% wEEo]
Ztk(Simpson & Kelly, 2011). o]gjst 552 2]
o ALl Qa8 FFekaL vk gukshd AR o]
F7150] 9 Ao, TR Y Ve @F, 94, A
7t )& daw o T 3 JeAES dke B
So17] vigoltt. 1R E 34 S AlFT o
A sk A wskE2 Aol A gl o
A = S A YE T @E0Y deAgoR
Qlste] WA Ao & 4 glem, 844 M= Al
& oP3le off thakdh AR e Wslrt Bk gt

(neurotrophic factor), AFAGEA, AEA 521
o]tk (Simpson & Kelly, 2011). A3z}t 2417
AEo] I 7]5S FAAT = diE R AAAH 9

7haAdell ddEeiles =dolt (Deister & Schmidt,
2006). i3] o= WAl 9 IAH Brain—Derivated
Neurotrophic Fator; BDNF) &} 417343 #e1 2} (Nerve
Growth Factor; NGF) & & & Stk ¥ala7d 9l
ZFHBDNF) = 719& A8k it (hippocampus) oflA]
A714% 24 (Long—Term Potentiation; LTP) & &%
st} (Ickes et al., 2000). &7 Ad<2kgolgk = 712 Al
ZAME Atolell A&AQ1 AT Mol QIS W A=
273 Ax o] AYete] Aol A= Ae wete=t] 7]
A3} g5l 9lo] 7 tEAl A 7170tk (Segal,
2005). TR tekst 33 A=g T3l AP
A Ay dees 1 AFE

(BDNF) o] 7197} e sljnh, A5, diH24d
ol =7} 8k t} (Nithianantharajah & Hannan, 2006).
A7/ AAHINGE) &= 3 -2liAl 7 4 I AHBDNEF) 2
o] A7V (LTP) ol T3t 95 sh=dl, thet
ot 34 Aol 1d sk AE FA=S] &t sz
=77 (entorhinal cortex), 212432 (visual cortex)
Al o] Fleith oleldt JoellA A7 IRt
(NGF) &9 S7h= #E0] 719993 g5l uig 4
AellA & 3 E S Bl 23} o] Itk (Ernfors,

O]
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Wetmore, Olson, & Persson, 1990; Ickes et al.,
2000; Simpson & Kelly, 2011). 18|22 3734 tjek
Moz Q8 fuE AFBES HRANFYYUA
(BDNF) £} 217737412 (NGF) 9] 2&& FxA1A 7]
o3} 8¢ 7152 PYATk B 5 ek ol 217
3}84 2 2 (neurochemical factor) S ¥ A A E]
W3] o] .
A g e s e
thopst Maks AN #7434 RS A7ekE

Praag et al., 2000). B3 3] HA A A2 A5 0]
7131 A7 E7 7 Fo] Moy vgkom, AAAES] 5
$E7] (dendrite) & WE7t S7F8A AL 7124 A7 AA
o] 7335t (Altman & Das, 1964; Diamond et al.,
1966; Greenough & Volkmar, 1973; Holloway,
1966). M2 A7 2] A (synaptogenesis) < &4
el 474 tekd Agtelx] @ol Baxa ok
(van Praag et al., 2000). A17AolA] AZRAE Alo]2
A2 Q] A ey 52 SEskE #elA o
ERh= A7 8H4] wglolot 374 kel g d FAES
A 2434 (visual cortex), 734 (auditory cortex),
T2 (olfactory cortex) o] Weto] £, 77t}
o] AL AFP A amlel = A=A Hrestructuring)
£ WY (Berman, Hannigan, Sperry, & Zajac, 1996;
Cancedda et al., 2004, Diamond, Rosenzweig,
Bennett, Lindner, & Lyon, 1972; Dinse, 2004,
Engineer et al., 2004, Faherty, Kerley, & Smeyne,
2003; Hennessy, Smotherman, & Levine, 1977,
Sale et al., 2004; Turner, Lewis, & King, 2003). ¢]
2t ¥ NAMEFY WsES W] AR e R
dojet Flo] ol YA o7 F7std 554 WF S
Qs Eok AL Fsage] st Fow B 5 gl
. ol9} o] 54 Aoy el e ¥ TS
—9]& 7}4A (activity—dependent plasticity) &
—9]& 7}4A (experience—dependent plasticity)
5HtH(Kleim & Jones, 2008).
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o} 1980 = Aol 77 A& Ay 52 Hegh
A2z= APez st A7 A (somatosensory
cortex) o] AFZ3F R, B -2E/ g2
& 7hadolek= el v ARl ek (Merzenich
et al,, 1983). 7] AA-E 7kl tid A5
=2 77 Al mE AR AN 72 A AEL] W
Sol| o] A Atk olyst TS 5F
Aolep| Bk E A%l ol 2] 541l
7150 ® 55d FFOoR HI)ofl= ool
=AY UE AYoE B ole 4
+F Ao TN E AE-E 7ol &1l H
it} A5 (rodent) & 7919 (non—human primate)
T Aol A3 -9
& 7O R Qe thHBAE AlFx3} vk Zlo] &
Q¥ At (Deister & Schmidt, 2006; van Praag et al.,
2000). g 5] TEAIEY = AAFA HAE Y
07 3 AYoA= Blo|& YAs7]E Fofsf HolA ok
WS AREste] HolE HEE o JdUle 1 A
skilled reaching condition) ¥} YHIA 0.2 Hol&5 ML
Hek(M)7]14 9 Ak unskilled reaching condition)
= Hlwsk A3 ohiE ARgste] HolE WS 3 Vs
T k] oy AelA] b k) wye; Qo]
32 At (Kleim, Barbay, & Nudo, 1998; Maldonado,
Allred, Felthauser, & Jones, 2008). ojd &%2& 7%
Frpell wpzk A A ] 7kl Qs Wsh} ohEA
Efgths s sEAERDA & 5 Tk ol gt
BY-E 7l diE TA= sE APelA Rt of

Yz} A7tAME B1E1 i Kleim & Jones,
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IZEe w7} A4 el whet vhE=A Wgle F e
Arg st

207 AL w2 vhekst A wigkE st
olefgt A7 Wgh= s EAF R X PR
A B 2]l 9o, AR Qof & = gl 3
= opFet AA52 3gel el Sk yAs el 2%
APEA AA s A7 7k 9] 71 71HR AV
285 B8 HH A G ERIAHBDNE) 9F A17A]
FAAHNGE) & sty g5 7]ols Eeleth(van
Praag et al., 2000). T+ HAZ= 2] Aol wle} 2174
&4 Wglko] Exo] Pl =t o] RS AP -4& A
7kardolet stk A& A7 17k 54
Aol webad ¥ WEh gl As deitt

(Diamond et al., 1972; Nithianantharajah & Hannan,
2006). b wbd, zke] 2l w9l st 719 S
S5, A8 Wstel S YPYS ¢

W ¢ Qln A7 A A9l e) A1 s
ol gl Hell tigk Aot o]z gt W3y} v
A o st JEkS A=A T2la X5 avE 7|uE

% QAo el AEuES s

3. NBA &40l Chet AHHol A2H =t

U4 5712 e 2o 2154 gk vekst T
AZAA Aol R gRlE et th3EAR] H&
4 T ERER HEFT BEY oA HEY BfA A
24 gt RuEth HES v EElA WA
7Fde FANATE e 8 ¢4 BDNE) 9f
273 ARJAAHNGE) o] F7fstl o, oA

(astrocyte) & 3] AZ7]o} A E (oligodendrocyte) &
2314 A7} S7Fs vk (Nithianantharajah & Hannan,
2006). B3t A9 (infarct volume) 7} Eo 51
AL ARA L] Blgo] A3} B ARFAEE 71
=717 ] (spine) ¢]  W%7F  Eolxltt(Johansson &
Belichenko, 2002; Nithianantharajah & Hannan,
2006). o]g} & AATA Wsh= 217484 sEow
s A4 719 7154 35S S3IAIZTHOhlsson
& Johansson, 1995). 27/ H&d SEA TR oA
T Hlst X84 a9E Bolet, Hhdald At

(BDNF) 7} S7Fstal 4 $-9] A4717} Zopg 0w 714
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71504 0 B 750 Yol M) AEEo]
=731 tH(Chen, Kline, Dixon, Zafonte, & Wagner,
2005; Gaulke, Horner, Fink, McNamara, & Hicks,
2005). 71s A 0B 253 A Zolsol aH g
(Kolb & Gibb, 1991; Will, Rosenzweig, & Bennett,
1976). &4 Belo Mgt opue} H A wHw 2H
AN TheFet 3 A=ol] thisk A1 8] A g vEo]
LRREEAE

WA E 710l ok 2pdA 2L EE@Ad H{ el oist
o] A%A aE BIlvh H3Y YW F d=stolH
e} SIS A M T 217 % g1 A} (neurotrophin
factor) & T7F= Bolvh d=stoln Ho] A4 1A
2PAAHINGE) o] S7keRglan, A e A5
ofl&= 2217 o FIAHBDNF) 7} 5713k ot (Bezard
et al., 2003; Levi, Jongen—Relo, Feldon, Roses, &
Michaelson, 2003). &=3ato]m <] loletar & 4= gl
= o) Tl wel ofn] 2] (amyloid— £) 9] ¥ %
o] Zrasliths Hart Qlom A28 Al Aol &
A= 9t (Arendash et al., 2004; Lazarov et al.,
2005). 1 Ay} &3} 7)918AS 19t (Jankowsky
et al., 2005). IIEAMY ] 73-5- vH (basal ganglia)
o] A7) (subtantia nigra) 2] T3l AZAA XS] Y
/3 o] 1 YAQM, vpeFet A=4] HE Algste]
yaoz g7skd Ads et A3 mupvl AFAE
9} =3pul AP} (Dopamin Transporter; DAT) 2] 7+
A2 A AXNFATH Bezard et al., 2003; Faherty, Raviie
Shepherd, Herasimtschuk, & Smeyne, 2005). 3k,
27382 wgkel 9 f-5 Aol 3]&o] FxlEglon,
Rl AA ] Ha 2-g-8hs MPTP (1-methyl
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Abstract

Neurobiological Influence of Occupation on Neurological Disorders
Through Experience-Dependent Plasticity

Park, Ji-Hyuk®, Ph.D., O.T., Han, Dae-Sung™*, M.S., O.T.,
Kwon, Jae-Sung’, M.A., O.T.

“Dept. of Occupational Therapy, Yonsei University
“Dept. of Occupational Therapy, Sangji Youngseo College

The purpose of this review is to investigate neurobiological evidence of the
importance of occupational therapy for neurorehabilitation, and to suggest what features
should be included for inducing therapeutic effects on patients with neurological
disorders. In occupational therapy, occupation is the therapeutic media used to improve
the functional performance of participation and quality of life. Natural motivated
behavior increases the levels of neurotrophic factors enhancing neural plasticity.
Experience—dependent plasticity means that neural plasticity depends on the
experience of the individual. Experience and occupation guide changes in the neural
system, as reported by neuroscientific evidence in animals and humans. For various
neurological disorders, experience—dependent plasticity was induced through
occupational therapy. Occupational therapy should be a motivated task—oriented activity
specified to a target performance skill, reparative, highly intensitive, and close to a real
occupation in everyday life. This kind of therapeutic activity can enhance a patient's
functional recovery through experience—dependent plasticity in the human brain.

Key words : Experience—dependent plasticity, Neurological occupational therapy,
Neuroplasticity, Therapeutic occupation
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