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7 ZApEA FAAE FFEA717] A1FRo R vkt AA1A
ol A7} o] gtk (Woo, Chang, & Park, 2011).
5 e A 5| oA A5F AT HeE
277V e A= WA o] 9159 A=, A gkl
o3l 7= VAR Wslelal XA sk = At T
SH(Woo et al., 2011). Shepherd (2001) = A7 7k
/ﬂ_‘ u].}j]éﬁ &o07 H]—EZ—] :Ex% jr/};q] %% %; ulk

N

=)
il

L5 B B}

Aty el H HES o152 TAURE
H|Z59] AR gt k55 Tkl A 9] AHES
771 AE S Ak JTHKim, Kim, &
Chang, 2012; Kim & Kwon, 2005; Summers et al.,
2007).

HARE Agh L5582 Sl Sl e T
oy o] Akt ¢ 257
o] AHAAA ==l (Le
As FHIA AL "J7§*ﬂ§£/\]/\w (mirror neuron
system) o] &A% F2F#2-E# (action observation)
= HEFT ] AGAFe o] AMER A 5o R
A A8 2™, Johansson(2011) $IA] o] gt A3t
e 5] S8l s2dETd-e AAEITHLee &
Kim, 2011).

EagAEHo g ASAAMFA A AT A
2 AAANGASHTHORZA, w2 W 2t
ol 11 sHES R o Falshs WHo tHLee &
Kim, 2011; Sgandurra et al., 2011). o]&= T AlgH9)
BEse Jﬂrﬂﬂoi"ﬁ Fej e} 22 olalatal ek
4 3\ thH(Ashfort et al., 2006). &322

5ol Eﬂs} AR E] - okl FAIGleH o
3t A FAE ALAEAE 1 7Nk Tl
St} (Bandura, 1962).

Rizzolatti, Fadiga, Gallese 2} Fogassi(1996) of u}=
Eﬂ 7{%A]ﬁxﬂ]ﬁ.‘: %]—/\-]ﬂ.ﬂl: ﬂﬂ Oﬂoﬂo] E—Z‘] %Xk)]
T oE WAV sAolE sl BEE o sk Al
= golsislon, “"E‘Jf‘a% 3l o] Al7Ho] &3} H=
° s7F & 7 vk esith
ot A5 s S @ﬂb‘}‘ﬂ A g -

45 FA A F Uk (Stefan et al., 2005).
=M= Leest Kim(2011) 0] #l9kst A
of| Al EAlekaL = ASAEAEA
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1. O|2H HiE: HNStEM 29 LA

FAFEFAL o|F4 7127} B ASAVHAEAIA
glo 2o myl <ol (macaque monkey) 2] =2
(premotor cortex; PMv) Frontal 5(F5) 9 &ofA A
= A Aol BlF AAH HEE sk TS X
Aol Arg TS AAY B3R slo] EoiRl
olFoEA AV EeE Bole 19961 AFo®
AHEE At H(Gallese, Fadiga, Fogassi, & Rizzolatti,
1996; Small, Buccino, & Solodkin, 2010; Yun & Lee,
2011). ERQI9] %S B GA}sk MRS Kol HALS
AL (mirroring) ©)2}F 314, o] 73} THE o] A7
3|25 AA1A| 3 (mirror neuron) i 74€’ﬂ7§*ﬂ
FAAHolel g 4= Qltk(Pan, 2010).

o1 ALAAATA LG E A%t £O2 471
A3 REAG AT, 48 doR ke $5S
X CREEEXEREPEEE RS i
sh el HAESITHPan, 2010). A7-4e] $4
2 Ao} B 212 BARE W A%0)o) ALAGHE
7 Aple] £49% A Ws BAT 1L Hol A
% o 4 ik A A g delvh B £ &
49 Z BPPAL WAL FoIE Al 23 2 &
AQe BAY g B3] 22 ERFS W A
217

tH(Yang, 2007).

o2fet AR R Qlaf & o = A AAVIAEA A
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9 A2 A4S B FAS 933} 31 A
Fol& ul ASANZHEY B3t Aold & Gk
2 waiEe] | Uobb] Biel vl @9)e] 9ot
0 %8 EE FEY S orks B AR,

ol F5QE &3 qle) S w43 vk
% FAMmotor representation) Oé‘?io]?/} st Qi
(Rizzolatti et al., 1996). o] F5e} Hel= 417484 o4
& QIREE kAl ok Fgl9) _37}0’]93«] &
oy} 7ke- RO 2] o3 71%] 11 JtH(Buccino, Binkofski,
& Riggio, 2004; Petrides & Pandya, 1997; Rizzolatti
& Aribib, 1998).

Rizzolatti, Luppino®} Matell (1998) & FEo|1} t}
2 Alo] AU fA8E F2S e sl BEe

w AZAZAEG o] FAstEThaL sigitk Kohler
5 (2002) & ATolM= a2 ag] dgolrt B3]
(peanut breaking), £°] 27| (paper ripping) 2} 2
sl sl a7k Sl 24, ARt Qe &
T8 2t Algehs 2ol S-S AXESIE
AEABANEES B & d°ﬂ A e &AdskE B3
L B sl weba AEA7A +

"416} X‘O‘Oﬂ %@%}‘ﬂ OP/]E} 2R el QlofA

011*1 s dofdth(Lee & Kim,
St 5018 F5QP 92 17Ee] 9]
z zLéQOﬂ OHDLOT* Gojoln, Atgte] A4 %
kol ofemk-Sist ofefolnisieol s, nkEld, 1%
J&Z}?j-‘_—’ao'i SR wiEG-s Ao ol ettt
12 3H(Fabbri—Destro & Rizzolatti, 2008; lacoboni &
Dapretto, 2006). 7154 271878 d(functional Magnetic
Resonance Imaging; fMRD)ollA] 17+e] 52k ¥z
o o 2A5}E o] F= 7N 99 25424, Y
I} YAt EE-S ¥3ska 9t (Buccino et al., 2001;
Grafton, Arbib, Fadiga, & Rizzolatti, 1996; Iacoboni
et al.,, 2001; Rizzolatti et al., 1996).

Fadiga, Fogassi, Pavesi®} Rizzolatti(1995)+ A5
WA A= (Transcranial Magnetic Stimulation; TMS)
£ ARESE ArellA] ASAAZAIEO] QI A
Stk 21 dohdigltt A7 A2 s &3l =AE
A= IS A wol A e AZE v TMS

5 5dA AHEste] 57 EH 9 (Motor—Evoked
Potential; MEP) & Z7d3}3l=dl 1 A7} ”Xﬂ &0 5
oA TS T uje} mi A& MEPS] X1%o] 7ttt
= A2 & 7 ATk Grezese} Decety(ZOOl)-J A
o= TS St IEs S2E T Behe o
A, 7149, w4 T 2 A
7 - xEEo] A3 vkl el B ATtEollA
T A A sk 23 fARH &5 FAF 4
olo] 243} drki Bislglvh(Fadiga et al, 1995;
Rizzolatti & Carighero, 2004). 3] #FA, Z&sl1
FrAlekL R A 22 53434 (goal —directed) Q1
s sk B AL A dofup, o] gt &4
QEL A4 FHo] BA|9} BuEo] 9g uf Sojxow
A 3lActy a9t Gallese et al., 1996; Rizzolatti et
al., 1988). X3t Fogassi 5(2005) 2 &-%9 A% 5
A5 v o] desh FAE O Ak 2AEE Btk
B arskgier,
olefgh ?i:rLEE] A= QIZHAE
|
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A A Al & (task—oriented approach)
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- 72
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27} oA Faes W A=
o] FYETF AAY ofHrleke WEA
-84l RS B5ste] sHE #8571

Al Y} (Kwon, Chang, Hong, & Kim, 2007
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2} & 4= TH(Squire & Zolta, 1996).
SHd 50 g5s Sl AAFoR
HHEEE 2290 aks

1A A, EYAIE & vt ofellA
= 5 718 F50] o]FoA
I Stk A7} o]FojA a1 Sitk(Jackson, Lafleur,
Malouin, Richards, & Doyon, 2001; Kim, 2004; Kim
& Kim, 2005; Kim, Lee, & Bae, 2003; Kua & Kwak,
2005; Kwon et al., 2007).

Blandin, Lhuisset®} Proteau(1999) o] w2 $-=7]
=& spohat Qlo] TR Nk o7 AN EE
12} watar ek Park?} Kim(2005) 2 917k ERIC]
ol w25 Ao 2 FA9)E oldeta s
S ATk Arsolet. A E A (cerebellum),
vlal (hasal ganglia), A& <4=% (corticospinal tract)
534 (premotor cortex) ¥ 22 T 9] 59
| #2855 oy 8 = 248 T8k Ae
Aok 2o R A st o) Folitke
o] Holvha Qitk(Jeannerod, 2001). W&ol A-&Al
AR 8ol 7|9bS: F A, 2, el
& AR HES AL A5A] WO RA AR
AtHGarrison, Winstein, & Aziz—Zadeh, 2010).

Fdol Bas

y LR

1o

1 -y o
o

o

E

g3
XN

mlooy M i
-

ki

—_
f—

&I (motor imitation)
SRS w2 Q1A[A] IR Qlo] A ow
o] Ag gl& Alolgt 1HFdrtk AT o] $-E K
G ATE Bl ASABAEAI~E T Fdo
7o 2l HrH(Small et al., 2010). 55
2 B2 o]l ZHA AL QY &F HHE
(motor repertoire) o] W= Z o7 T2y &
A7) A|2~®l(observation—execution matching)- w1}
FRH el ks ZloR F5HM o5
3 F&e] olal el 71 A E - Atk (Lee & Kim,
2011). Kim, Yang¥} Lee(2010) & o]&{ 3t #2213y
HA 7] A 2Eo] E ) dhdo] Qlgof tiste] 5
aFict.

Rizzolatti®} Craighero(2004)+= EHFsHol| tjjsho]

N%9) 50 Qo] BAYE B wsE Roln

1 Ho
Ho
o rly

=

Ly

Mo ¥ rlo
w o

i)

A - R QA= O O O, = o
2 QA& 8= A8 YE Y A #ojsitt
(Buccino, Solodkin, & Small, 2006). o]7S -z}

TS Ade @ vset SR A ole] SAstEY =
Aol A 2 AAFHo] HEF 28 W& At
= QI3 AgEdel e aad e o R 284 5 9l
=& Aljkskar tk(Page, 2001). o8] AFor=

2R A AN EA| A Flo] Bk} BukskEe| ol gl
Ul B sk, 17 ASARAEA AL A
o] AEANFAEA AR IR de] B A A
gk el Wkg-sh= o] obyel Fullwk vl= w4t
o APRA R FAel| = g Shrh= xfo] o] 917wl
SFFHAD &% 7]ES A AP Ssed TS T
W= HEF AGA R H2 1A 71521 35e
A8 EFEES Wol AREskal itk (Buccino et al.,
2001; Buccino et al., 2004; Cattaneo & Rizzolatti,
2009; Lee & Kim, 2011). o]&]gt 5ol s
AENZAFEA 2R EA 2 olslisithd, o]o] <A
o A ZEae AAska AlgS skt ol

Ewol d & 9le Aol

(Richardson, 1967). Jackson, Lafleur, Malouin,

Richards®} Doyon(2003)2 g4+ A1 AlA A&

W} A 50 vlae e et A

oz weh $590], 5N

9 olefulesl, Ui £ERAY o £290)
o) =

A9 RE Goo] WA $AYL FReAL ) v

T v

>
3
2l
o

r
do

XK

> o

A &Ek Lee, Lee, Bae, Lee9} Gong (2010) 2] 1]
© FAHEE T3 s AYA FAdolFe] ¢
AR-E Y, SEREYY, Ftolnto]F o] $EH Y
o], Fxtoluto]gy} ofgjoluto]ge] grojntAgP o, A
A7, WM2YAQFY, otelnbFAasle] B2

o] st HtaL siglom oje} A2 Aol <&

=
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Albani (2007) ol W=, HFe3} sh5Ake] g o,
715 T ol mE 7RIS Ao so® QIS A
9] Aol thall =392, Mulder, Hochstenbach,
van Heuvelen?} den Otter (2004) X3t 74 €] 7 37lo]
= ol3)] sEo] F53 Ag- aE 7dehs A
o oJ37] wiitoll F27F ekl sigich

219 ATE S & Ae AR &
AT H] &5 Vel F59 58
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Infrared Spectroscopy; {NIRS) & ©]-&35to] A3 thAt
Aol A ofo] A S AA|Z B

W& AARY e ke AR 7 A

& ABFAA A 25 D ARG = EL W B
Yo vlwske ATE A A B B3
o ARFEE0l] Y KL, FAURN L5AY]
2 AT-EFYol0] BYs] AA BAS B 0l B
s AAEEYE BT AL sk
Kim $(2010) & SAaHEeo] wysE% g0
22 520 v TS ol ASAAA L
FA0R Q8 PRHFRY Fie] S Rolet
bae AFe) 218 TMS 1]2 ol g3te] &9 3

N

SHAlo] oAl MEPsS] 21%-& S48k A&
1ol 47243} Box & Block Test (BBT) A<
2] TS BES 2N AT 7S
£2] 3 WA 5% wAto] el ¢ MEPs
T3 F94Y) AHAL Bl FAS st
ol o Ztha ®¥uska 9k

Bae$} Kuk(2012)& ¥ ¥EF 8448 thdo= &
ARANATAE A gato] HEA A5RT YAF
7167 YIRGER A5 ofd JTFS FEAE
dolr 7] 913t AFE Hasto] F 4714 <] 7
WAE FASIE I Ay SEEAA TS
T HEFEA] A ]
E4 AR 5E e S v)s] o =2 31 ARE
HojFrhar &3k Bang, Kang¥} Oh(2012) 9] <1

m
rlo

32
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[ R <o of G A= S of [ T A oY
i o?‘lf',
Ol
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N

ofr
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>,
X

A
Gsztel QoA FAAFTAY A -AFEH A
2= vlueigled 2 A9 7 S 1k &9 A
ol el Apol= GlAIRE T WS a¥=17]E H
WS We FAEEE-o| ¢ 2 A0E YEyith
Schieber (2013) &] A7-ell4] o7} A4 ol £19]
Al tisiA FA9F AAE AR SRV FHT] 5
< 3192 v 2] =2 (pyramidal tract) & &3 2=
(spinal cord) 9] &2} (axon) 7H4] B 4571 H 31,
of| dzol7} A7to] EAE EEW IV FHAVNE sk &
& AT FEE A4 v ERe FA4)
] = AN (Figure 1). o]&]st A+
Th= SRR A Y B AR RS 24
= T/t A 8= YAt & 5 9l
(Hari et al., 1998; Tremblay et al., 2004).
Lee®} Kim(2011) 2 H&% S tl o= AlA s}
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L}E}},\E‘r. Calvo—Merino, Glaser, Grezes,
Passingham®} Haggard (2005)+= $1919] o= 2 1t
glete] 2 A7k 107, 992 7haEelet A WA, 10
9] v} BlaL ks FofAlA e} Fharel et
FdE BolF= IHE S8l AAIe] A AR thE
2ER O] AiAe] FARE S sto] HEAEE i
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¥ 2% AlEd o)A (motor simulation) S ©JalE 4=
AUtk= Zlojnt ol F Fall 58 5 e AR AR
APt B s Al thaid Bk AL AGe
A7 Aol %A ok R onr) Stk Aa
o 4= glom olefgh AT NE B3l ARl XBA] St

A PTN I HA—

(A) When Executing the Motion

17 =
11@} H4Y ks A

5. HSNZNEAAE| 2 st SXRFEISHO|

L o121

Bang 5(2012)& W Y& A2 gito 2 344
—A|&FA Ty} sl avE vwskelet &

9ol g3 A7) FAREEHo] YA -AgH FHRT)
tﬂ T A0 R YT §l9} 2 Ak ddE o

% AREE] Vs TRl s AAEERe] YA oR
AFQ—E‘ T Uera ARk thgoltt. ARt 34 AP
o]FofX|A| kot A71A gE 53| 7) ol e,
2 E ) Asto] FAE Tl Qo] BEshE
£o] §I7] wiitel ool wE AlgHE Attt Baest
Kuk(2012) st aaa-gslo] HEZ 3xte] 47)7]
= 9 WG AT el 394 gt vk

10m, Yun?} Lee (2011) o] AA-ol|A % w7 FA| =
vy} n R 2 YHEE As T T2k 73%_
%

AEASE] BYBETE 2E AF3te] %

op

> o

|

¢

(B) When Examining the Motion

Figure 1. When examining the monkey to execute the sophisticated motion to pick up an object with the thumb and
index finger and when observing the human being to execute the sophisticated motion to pick up
something, the activation of pyramidal tract neuron; PTNs was identified.

Findings through figure (A) and (B) show the pyramidal tract neurons which are actually activated when
executing the motion to pick up an object with the thumb and index finger bring the neuron activation
when observing the same motions of human being even though it has not the degree when the actual

motions occur (Schieber, 2013).

6 The Journal of Korean Society of Occupational Therapy Vol. 22, No. 4, 2014



Qk
Z3‘}‘33"4'(Calvo—Mermo et al., 2005). AA, <Al
FAYE HEhE AL A AR &5 wEE o B
o} ¢ AL ASAAMIAAES] S e
glon], x| AAetaon Brlsd 9 S
ABAZIAIAE S 3AZE 4 3itk(Perani et al,
2001; Stevens, Fonlupt, Shiffrar, & Decety, 2000;
Tai, Scherfler, Brooks, Sawamoto, & Castiello,
2004)2H= Zlolck. Wby FABAEAL A5t AP
EEIBe AT vl At AEe Re 4

T o1
of thaliA 2 A7l 2 2o ol3lel Bskald &
A3} A Hxrel e A WEATE Ao] Ae
ABAFEA~ES B3 5 9le Zlolth

ol A A= Allee TS wf A4
o % FARATAS AEsta ] fsiMe =t
T SARYE Vs wAe ek, 543 3|
M= TS TR A A} o] Q= Ak
O] E& BolFE A #Qlo] Aes sild w2l v
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Abstract

Neuroscience-based Action-observation During
Upper Extremity Rehabilitation for Stroke Patients

Yun, Yeong-Sik*, B.H.Sc., O.T., Chang, Ki-Yeon**, Ph.D., O.T.,
Won, Sung-Yoon**, Ph.D., O.T., Woo, Hee-Soon**, Ph.D., O.T.
“Dept. of Occupational Therapy, Konyang University Hospital
“Dept. of Occupational Therapy, Woosong University

This study conducted a literature review to examine the neurological mechanism of the mirror—neuron system and
its usefulness as a therapeutic approach for the rehabilitation of neurological patients in clinics. The mirror—neuron
system means the nerve cells that are in action when observing particular motions or the movement of other objects,
and it is known to exist in the ventral premotor cortex, which includes the human frontal gyrus, inferior parietal
lobule, inferior frontal gyrus, parietal lobe area, and superior temporal sulcus. For a neurological—based therapeutic
treatment, action—observation training can be used. This is a training method of observing and duplicating motions;
thus, it is a training method used to reach to a phase of exercise learning through understanding, selection and
duplication of the forms and motions seen when observing other people’ s behaviors. There are some current
studies being conducted on the therapeutic efficiency and clinical application of action—observation training. Many of
these studies have reported the effects of functional improvements. Such an action—observation training method can
be further revitalized when possible movements, rather than impossible movements, are observed through the
movement of actual human hands in tasks related to observation, or in other words, goal—oriented tasks. In addition
to the therapeutic aspect, action—observation training based on such a mirror—neuron system is convenient to
conduct at home after the patient is discharged from a hospital, and can be an effective and economical method in
terms of cost—saving. Therefore, this study aims to examine the effectiveness and therapeutic applicability of the
mirror—neuron system in the area of neurological rehabilitation treatment by determining the neurological evidence
regarding the mirror—neuron system, and by reviewing studies in which action—observation training based on the
mirror—neuron system has been applied.

Key words : Action—observation training, Mirror—neuron system, Stroke
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