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à«ÅÅ�¡ÃÐ¨¡à§Ò¡ÑºâÃ¤ËÅÍ´àÅ×Í´ÊÁÍ§
À¤ÃμÕ ªÑÂÇÑ²¹�*

º·»ÃÔ·ÑÈ¹�

* ¤³Ð¡ÒÂÀÒ¾ºíÒºÑ´ ÁËÒÇÔ·ÂÒÅÑÂÁËÔ´Å

»‚ ¤.È. ñùùò ·ÕÁ¹Ñ¡ÇÔ Ñ̈Â¢Í§ Dr.Vittorio

Gallese ä Œ́¤Œ¹¾ºà«ÅÅ�¡ÃÐ¨¡à§Òã¹ÅÔ§¡Ñ§ã¹à»š¹¤ÃÑé§áÃ¡

¨Ò¡¹Ñé¹ÁÕ¡ÒÃÈÖ¡ÉÒμ‹Í à¹×èÍ§ã¹Á¹ØÉÂ�áÅÐä´Œ¾ºà«ÅÅ �

¡ÃÐ¨¡à§Ò (The Miror Neuron) ÍÂÙ‹ã¹ÊÁÍ§Á¹ØÉÂ�ºÃÔàÇ³

posterior inferior frontal áÅÐºÃÔàÇ³ rostral inferior 

parietal (ÃÙ»·Õè ñ) â´ÂÁÕ¡ÒÃ·íÒ§Ò¹·Õè«Ñº«ŒÍ¹áÅÐàª×èÍÁâÂ§

¡ÑºÊÁÍ§Ê‹Ç¹Í×è¹æ ·íÒãËŒ·íÒË¹ŒÒ·Õè¤ÅŒÒÂ¡ÑºÇÒ§á¼¹ã¹¡ÒÃ

à¤Å×èÍ¹äËÇã¹¡ÒÃ·íÒ¡Ô¨¡ÃÃÁμ‹Ò§æ ¢Í§Á¹ØÉÂ� à«ÅÅ�¹Õé¨Ð

ºÑ¹·Ö¡¾ÄμÔ¡ÃÃÁμ‹Ò§æ ¢Í§ÊÔè§·Õèä´ŒÁÍ§àËç¹ áÅŒÇ¹íÒÁÒ

¡íÒË¹´à»š¹¾ÄμÔ¡ÃÃÁ¢Í§μÑÇàÍ§ â´Â»ÃÐ¡Íº´ŒÇÂ

ñ. ¡ÒÃ·íÒ§Ò¹¡ÒÃà¢ŒÒã¨·‹Ò·Ò§ (action under-

standing)

ò. ¡ÒÃàÅÕÂ¹áººâ´Â¼‹Ò¹¡ÒÃàÃÕÂ¹ÃÙŒ·Õè«Ñº«ŒÍ¹ 

(imitation learning of novel complex 

actions)

ó. ¡ÒÃ Ô̈¹μ¹Ò¡ÒÃã¹¡ÒÃà¤Å×èÍ¹äËÇ·‹Ò·Ò§ 

(motor imagery)

 ¨ÐàËç¹ä´ŒÇ‹ÒÍ§¤ �»ÃÐ¡ÍºàËÅ‹Ò¹Õé¨Ðà»š¹μŒ¹àËμØ·Õè

·íÒãËŒÁ¹ØÉÂ�·Õèà¡Ô´ÁÒáÅŒÇÁÕºØ¤ÅÔ¡ ËÃ×Í¹ÔÊÑÂã¨¤ÍàËÁ×Í¹¡Ñº

¤¹Í×è¹æ ã¹ÊÑ§¤Á μÒÁáμ‹¼ÙŒ¤¹áÅÐÊÔè§áÇ´ÅŒÍÁÃÍºæ μÑÇ

¨Ð¡íÒË¹´ò, ó, ô

ÃÙ»·Õè ñ áÊ´§à«ÅÅ�¡ÃÐ¨¡à§Ò (The Minor Neuron) ã¹Á¹ØÉÂ� 

(¨Ò¡ Iacoboni M, Mazziotta JC; 2007)
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¨Ò¡¡ÒÃ¤Œ¹¾ºà«ÅÅ�¡ÃÐ¨¡à§Ò¹Ñ¡ÇÔ·ÂÒÈÒÊμÃ �

Ê¹ã¨·íÒ¡ÒÃÇÔ Ñ̈Âμ‹Íà¹×èÍ§ à¾×èÍËÒ¤íÒÍ¸ÔºÒÂ¡ÒÃ·íÒ§Ò¹¢Í§

à«ÅÅ�¡ÃÐ¨¡à§Ò Ñ́§¡ÒÃ·íÒ§Ò¹Ã‹ÇÁ¡Ñ¹¢Í§¹Ñ¡ÇÔ·ÂÒÈÒÊμÃ �

ª×èÍ Fagg, Arbib, Rizzolatti áÅÐ Sakata ä Œ́·íÒ¡ÒÃ

Í¸ÔºÒÂ¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ �¡ÃÐ¨¡à§Ò Œ́ÇÂ FARS model

ÃÙ»·Õè ò áÊ´§ FARS model

ATP ¤×Í anterior intraparietal cortex

F5 ¤×Í ºÃÔàÇ³ ventral premotor cortex

áÅÐÊ‹Ç¹μ‹Ò§æ·Õè·íÒ§Ò¹»ÃÐÊÒ¹¡Ñº F5 ä´Œá¡‹

F6 ¤×Í ºÃÔàÇ³ pre-SMA

46 ¤×Í ºÃÔàÇ³ dorsolateral prefrontal cortex

F2 ¤×Í ºÃÔàÇ³ dorsal premotor cortex      (¨Ò¡ Arbib áÅÐ¤³Ð; òððð)õ

«Öè§¨ÐÊÑ§à¡μä´ŒÇ‹Ò FARS à»š¹ÍÑ¡ÉÃμÑÇáÃ¡¢Í§¹Ñ¡

ÇÔ·ÂÒÈÒÊμÃ �·Õèä´Œ¤Œ¹¾º ¤×Í F ÁÒ¨Ò¡ Fagg , A ÁÒ¨Ò¡ 

Arbib, R ÁÒ¨Ò¡ Rizzolatti, S ÁÒ¨Ò¡ Sakata áÊ´§

ä´Œ´Ñ§ÃÙ»·Õè ò

FARS model
 FARS model ä Œ́¾Ñ²¹ÒÁÒ¨Ò¡ model of 

Dominey and Arbib ã¹»‚ ¤.È. ñùùòö ¨Ò¡¹Ñé¹ Arbib

áÅÐ¤³Ð ã¹»‚ ¤.È. ñùùõ÷ ä´Œ·íÒ¡ÒÃÈÖ¡ÉÒμ‹Íà¹×èÍ§à¾×èÍ

Í¸ÔºÒÂâ´Â Ù́¡ÒÃ·íÒ§Ò¹·ÕèÊÑÁ¾Ñ¹ �̧¡Ñ¹¢Í§à«ÅÅ�¡ÃÐ¨¡à§Ò¡Ñº

¡ÒÃà¤Å×èÍ¹äËÇã¹·‹ÒËÂÔº Ñ̈º¢Í§ÅÔ§¡Ñ§ ¤×Í

ñ. ·‹Ò precision pinches (¡ÒÃËÂÔº Ñ̈º¢Í§

â´Â¡ÒÃãªŒ»ÅÒÂ¹ÔéÇªÕéáÅÐ»ÅÒÂ¹ÔéÇâ»‡§) 

ò. ·‹Ò lateral pinches (¡ÒÃËÂÔº Ñ̈º¢Í§â´Â

¡ÒÃãªŒ´ŒÒ¹¢ŒÒ§¢Í§¹ÔéÇâ»‡§áÅÐ´ŒÒ¹¢ŒÒ§¹ÔéÇªÕé) 

ó. ·‹Ò power pinches (¡ÒÃËÂÔº Ñ̈º¢Í§â´Â

¡ÒÃãªŒÊÕè¹ÔéÇ¤×Í ¹ÔéÇªÕé ¹ÔéÇ¡ÅÒ§ ¹ÔéÇ¹Ò§

¹ÔéÇ¡ŒÍÂáÅÐ½†ÒÁ×Í) 

à¾×èÍ´Ù¡ÒÃ·íÒ§Ò¹¢Í§ÊÁÍ§â´ÂãªŒ Positron Emission

Tomography (PET) ¾ºÇ‹ÒºÃÔàÇ³ F5 ·íÒ§Ò¹àª×èÍÁâÂ§áÅÐ

»ÃÐÊÒ¹¡ÑººÃÔàÇ³ cortico-corticol áÅÐºÃÔàÇ³ anterior 

intraparietal cortex (ATP) ´Ñ§¹Õé

ñ. à«ÅÅ�ÊÁÍ§ºÃÔàÇ³ F5 ¨ÐàÃÔèÁ·íÒ§Ò¹àÁ×èÍÁÕ

¡ÒÃÁÍ§àËç¹¡ÒÃà¤Å×èÍ¹äËÇã¹¡ÒÃËÂÔº Ñ̈º

¢Í§ ÍÕ¡·Ñé§à«ÅÅ �ÊÁÍ§ºÃÔàÇ³ F5 ÂÑ§ÁÕ¡ÒÃ

·í Ò§Ò¹·ÕèÊÑÁ¾Ñ¹ �̧¡Ñºà«ÅÅ�ÊÁÍ§ºÃÔ àÇ³

anterior intraparietal cortex (ATP)

ò. ÃÙ»áºº¢Í§¡ÒÃËÂÔº Ñ̈º¢Í§ (task con-

straints) ¨Ðà»š¹¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ �ÊÁÍ§

ºÃÔàÇ³ pre-SMA (F6)
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ó. ¢ŒÍÁÙÅ¡ÒÃ·íÒ§Ò¹à¾×èÍ¡ÃÐμØŒ¹ãËŒÁÕ¡ÒÃËÂÔº

Ñ̈º¢Í§ (instruction stimuli) ¨Ðà»š¹¡ÒÃ

·íÒ§Ò¹¢Í§à«ÅÅ �ÊÁÍ§ºÃÔàÇ³ dorsal pre-

motor cortex (F2)

ô. ¡ÒÃ¨´ í̈Ò·‹Ò·Ò§ã¹¡ÒÃËÂÔº Ñ̈º¢Í§ «Öè§à«ÅÅ �

ÊÁÍ§ºÃÔàÇ³ F5 ¨Ð·íÒ§Ò¹àª×èÍÁâÂ§¡Ñºà«ÅÅ�

ÊÁÍ§ºÃÔàÇ³ pre-SMA (F6) áÅÐ basal 

ganglia (BG) ã¹¡ÒÃÅíÒ´Ñº·‹Ò·Ò§áÅÐ¡ÒÃ

ÇÒ§á¼¹¡ÒÃà¤Å×èÍ¹äËÇã¹¡ÒÃËÂÔº Ñ̈º¢Í§

¨Ò¡¾×é¹°Ò¹¤ÇÒÁÃÙŒ¢Í§ FARS model ¹Ñ¡

ÇÔ·ÂÒÈÒÊμÃ �ä´ŒÁÕ¡ÒÃÈÖ¡ÉÒÍÂ‹Ò§μ‹Íà¹×èÍ§¨¹¾Ñ²¹ÒÁÒà»š¹ 

mirror neuron model áÊ´§ä Œ́´Ñ§ÃÙ»·Õè ó

ÃÙ»·Õè ó áÊ´§ Mirror neuron model ¨Ò¡¾×é¹°Ò¹¢Í§ FARS model

STS ¤×Í the cortex of superior temporal sulcus

IT ¤×Í inferotemporal cortex

cIPS ¤×Í the caudal intraparietal sulcus

ATP ¤×Í anterior intraparietal cortex

F5 ¤×Í ºÃÔàÇ³ ventral premotor cortex

MIP ¤×Í medial intraparietal cortex

LIP ¤×Í lateral intraparietal cortex

VIP ¤×Í ventral intraparietal cortex  (¨Ò¡ Oztop áÅÐ¤³Ð; òððð)ø

¾ºÇ‹Ò àÁ×èÍÅÔ§¡Ñ§ÁÍ§àËç¹·‹Ò·Ò§¡ÒÃà¤Å×èÍ¹äËÇ¨Ð

à¡Ô´¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ �ÊÁÍ§´Ñ§¹Õé

ñ. à¡Ô´¡ÒÃÃÙ Œ¨Ñ¡ÊÔè§¢Í§·Õè¨ÐËÂÔº¨Ñº (object 

recognition) ̈ Ò¡¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ �ÊÁÍ§

ã¹Ê‹Ç¹¢Í§ inferotemporal cortex (IT)

ò. ¨Ò¡¡ÒÃÈÖ¡ÉÒ¢Í§ Sakata, Taira,  Kusunoki,

Murata áÅÐ Tanaka »‚ ¤.È. ñùù÷ù

áÅÐ¡ÒÃÈÖ¡ÉÒ¢Í§ Sakata, Taira, Murata

áÅÐ¤³Ð »‚ ¤.È. ñùù÷ñð ä´Œ¤Œ¹¾º bin-

ocular visual neurons ã¹Ê‹Ç¹´ŒÒ¹¢ŒÒ§ 
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(lateral) ¢Í§ caudal intraparietal sulcus

(cIPS) áÅÐà«ÅÅ �ÊÁÍ§ã¡ÅŒà¤ÕÂ§¤×ÍºÃÔàÇ³ 

V3a â´Âà«ÅÅ �ÊÁÍ§Ê‹Ç¹¹Õé̈ ÐÃÑºÃÙŒÅÑ¡É³Ðà ‹́¹

¢Í§ÊÔè§¢Í§·Õè¨ÐËÂÔº Ñ̈º (object features)

äÁ‹Ç‹ Ò¨Ðà»š¹ÃÙ»áºº¢Í§á¡¹¡ÅÒ§¢Í§

ÅÑ¡É³ÐÊÔè§¢Í§·Õè¨ÐËÂÔº Ñ̈º (axis of the 

objects neurons (AOS neurons)) ËÃ×Í

ÃÙ»áºº¢Í§ÅÑ¡É³ÐÍ×è¹æ¢Í§ÊÔè§¢Í§·Õè¨Ð

ËÂÔº Ñ̈º (surface orientation selective 

neurons, SOS)

ó. ¨Ò¡ÊÁÁØμÔ°Ò¹¢Í§ FARS model ¨Ð¾º

¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ �ÊÁÍ§ AIP ã¹Ê‹Ç¹¢Í§ 

Mirror neuron model àª‹¹à ṌÂÇ¡Ñ¹Ç‹Ò ¨Ð

·íÒ§Ò¹ã¹¡ÒÃÇÒ§á¼¹¡ÒÃà¤Å×èÍ¹äËÇà¾×èÍ·Õè

¨ÐËÂÔº Ñ̈ºÊÔè§¢Í§ (object affordance

extraction) 

ô. â»Ãá¡ÃÁ¡ÒÃà¤Å×èÍ¹äËÇáÅÐ¡ÒÃÃÑºÃÙŒã¹·‹Ò

·Ò§¹Ñé¹æ (motor program and action 

recognition) ̈ Ò¡¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ �ÊÁÍ§

ã¹Ê‹Ç¹¢Í§ F5 â´ÂÁÕ¡ÒÃ·íÒ§Ò¹·ÕèÊÑÁ¾Ñ¹ �̧

¡Ñº¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ �ÊÁÍ§Ê‹Ç¹Í×è¹æ ¤×Í

à«ÅÅ�ÊÁÍ§ºÃÔàÇ³ F4 à¾×èÍ¡ÒÃÃÑºÃÙŒμíÒáË¹‹§

áÅÐÃÙ»áºº¢Í§ÊÔè§¢Í§·Õè¨ÐËÂÔº Ñ̈º (target 

position), à«ÅÅ �ÊÁÍ§ºÃÔàÇ³ the caudal

intraparietal sulcus (cIPS) à¾×èÍÃÑºÃÙŒ

ÅÑ¡É³Ðà ‹́¹¢Í§ÊÔè§¢Í§·Õè¨ÐËÂÔº Ñ̈º (Object

features) áÅÐà«ÅÅ �ÊÁÍ§ºÃÔàÇ³ infero-

temporal cortex (IT) à¾×èÍ¡ÒÃÃÑºÃÙŒÊÔè§¢Í§

·Õè¨ÐËÂÔº Ñ̈º (object recognition)

õ. à¡Ô´¡ÒÃÃÑºÃÙŒ Ø̈´·ÕèÊÔè§¢Í§·Õè¨ÐËÂÔº Ñ̈ºÇÒ§ÍÂÙ‹ 

(object location) áÅÐÃÑºÃÙŒ¶Ö§ÃÐÂÐ·Ò§·Õè

¨ÐàÍ×éÍÁÊÔè§¢Í§·Õè¨ÐËÂÔº ¨Ò¡¡ÒÃ·íÒ§Ò¹¢Í§

à«ÅÅ�ÊÁÍ§ã¹Ê‹Ç¹¢Í§ MIP (medial in-

traparietal cortex), à«ÅÅ �ÊÁÍ§ã¹Ê‹Ç¹

¢Í§ LIP (lateral intraparietal cortex) 

áÅÐà«ÅÅ�ÊÁÍ§ã¹Ê‹Ç¹¢Í§ VIP (ventral 

intraparietal cortex)

ö. à¡Ô´¡ÒÃÃÑºÃÙŒã¹¡ÒÃáÊ´§ÅÑ¡É³Ð¢Í§Á×ÍáÅÐ

¡ÒÃà¤Å×èÍ¹äËÇ¢Í§Á×Íà¾×èÍ·Õè¨Ð Ñ̈ºÊÔè§¢Í§ 

(The hand shape recognition áÅÐ hand 

motion detection) ¨Ò¡¡ÒÃ·íÒ§Ò¹¢Í§

à«ÅÅ �ÊÁÍ§ã¹Ê‹Ç¹¢Í§ STS (the cortex 

of superior temporal sulcus)

÷. ¨Ò¡¡ÒÃÃÑºÃÙŒ ã¹¡ÒÃáÊ´§ÅÑ¡É³Ð¢Í§Á×Í

áÅÐ¡ÒÃà¤Å×èÍ¹äËÇ¢Í§Á×Íà¾×èÍ·Õè¨ÐËÂÔº Ñ̈º

ÊÔè§¢Í§à»š¹¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ �ÊÁÍ§ã¹

Ê‹Ç¹¢Í§ STS â´Â¨ÐÁÕ¡ÒÃÊ‹§ÊÑÞÞÒ³

¡ÒÃ·íÒ§Ò¹ä»ÂÑ§à«ÅÅ �ÊÁÍ§ºÃÔàÇ³ 7b à¾×èÍ

Ñ̈´¡ÒÃ¡ÒÃà¤Å×èÍ¹äËÇ¢Í§Á×ÍãËŒàËÁÒÐÊÁ

¡ÑºÊÔè§¢Í§·Õè¨ÐËÂÔº Ñ̈º (Object affor-

dance-hand state association) ·Ñé§¹Õé

à«ÅÅ �ÊÁÍ§ºÃÔàÇ³ 7b ÁÕ¡ÒÃ·íÒ§Ò¹ÊÑÁ¾Ñ¹ �̧

ÍÂ‹Ò§ã¡ÅŒªÔ´¡Ñºà«ÅÅ�ÊÁÍ§ºÃÔàÇ³ F5 â´ÂÁÕ

¡ÒÃÈÖ¡ÉÒ¢Í§ Fogassi áÅÐ¤³Ð »‚ ¤.È. 

ñùùøññ ¾ºÇ‹ÒÁÕ¡ÒÃ»‡Í¹¢ŒÍÁÙÅ¡ÅÑºä»ÁÒ

ÃÐËÇ‹Ò§à«ÅÅ �ÊÁÍ§ºÃÔàÇ³ 7b áÅÐà«ÅÅ�ÊÁÍ§

ºÃÔàÇ³ F5 àÁ×èÍÁÕ¡ÒÃà¤Å×èÍ¹äËÇ¢Í§Á×Íã¹

¡ÒÃËÂÔº Ñ̈ºÊÔè§¢Í§

ø. ¨Ò¡¡ÒÃÁÍ§àËç¹¡ÒÃà¤Å×èÍ¹äËÇ¢Í§¡ÒÃ

ËÂÔº Ñ̈º¢Í§ã¹¡ÒÃ·íÒ§Ò¹¢Í§Ê‹Ç¹à«ÅÅ�

ÊÁÍ§Ê‹Ç¹ visual cortex ·íÒãËŒà¡Ô´¡ÒÃ

Ê‹§ÊÑÞÞÒ³¡ÒÃ·íÒ§Ò¹ä»ÂÑ§à«ÅÅ �ÊÁÍ§

ºÃÔàÇ³ IT, cIPS, STS, MIP, LIP áÅÐ 

VIP μÒÁ·Õè¡Å‹ÒÇÁÒ â´Â¡ÒÃ·íÒ§Ò¹¢Í§

à«ÅÅ�ÊÁÍ§·Õè«Ñº«ŒÍ¹´Ñ§¡Å‹ÒÇ¨ÐÊ‹§¼Åμ‹Í

¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ �ÊÁÍ§ºÃÔàÇ³ 7a ã¹

¡ÒÃÇÒ§á¼¹¡ÒÃà¤Å×èÍ¹äËÇ¢Í§Á×ÍãËŒàËÁÒÐ

ÊÁ¡ÑºÊÔè§¢Í§·Õè¨ÐËÂÔº Ñ̈º (hand-object 

spatial relation analysis) ¹Í¡¨Ò¡¹Õé

à«ÅÅ �ÊÁÍ§ºÃÔàÇ³ 7a ÂÑ§Ê‹§¢ŒÍÁÙÅä»ÂÑ§à«ÅÅ �

ÊÁÍ§ºÃÔàÇ³ 7b à¾×èÍ¨Ñ´¡ÒÃà¤Å×èÍ¹äËÇ¢Í§

Á×ÍãËŒàËÁÒÐÊÁ¡ÑºÊÔè§¢Í§·Õè¨ÐËÂÔº Ñ̈ºμ‹Íä»

ÍÕ¡ Œ́ÇÂ

¨Ò¡¡ÒÃÍ¸ÔºÒÂá¼¹¼Ñ§ mirror neuron model 

¨ÐàËç¹Ç‹ÒÁÕ¤ÇÒÁàª×èÍÁâÂ§áÅÐ«Ñº«ŒÍ¹ã¹¡ÒÃ·íÒ§Ò¹¢Í§

ÊÁÍ§Ê‹Ç¹μ‹Ò§æ ¡Ñºà«ÅÅ�¡ÃÐ¨¡à§Ò ·Ñé§¹Õé Arbib áÅÐ¤³Ð 

ã¹»‚ ¤.È. òðððõ ä´ŒãËŒ¤ÇÒÁ¤Ô´àËç¹¶Ö§¤ÇÒÁäÁ‹ÊÁºÙÃ³ �

¢Í§¡ÒÃÍ¸ÔºÒÂ´ŒÇÂ mirror neuron model Ñ́§¡Å‹ÒÇäÇŒ

´Ñ§¹Õé

ñ. à»š¹á¼¹¼Ñ§·ÕèÁÕ¤ÇÒÁÂ×´ËÂØ‹¹ã¹¡ÒÃÍ Ô̧ºÒÂ

¢ŒÍÁÙÅäÁ‹ÁÒ¡¹Ñ¡ (too rigid in assigning 
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schememas to specifi c regions) áμ‹¡ç

à»š¹¡ÒÃàÃÔèÁμŒ¹·Õè´Õã¹¡ÒÃ·Õè¨ÐÁÕ¡ÒÃ¾Ñ²¹Ò¡ÒÃ

Í¸ÔºÒÂ¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ �¡ÃÐ¨¡à§Òμ‹Íä»

ò. ÂÑ§äÁ‹ÁÕ¡ÒÃÍ¸ÔºÒÂËÃ×ÍáÊ´§¤ÇÒÁÊÑÁ¾Ñ¹ �̧

¢Í§à«ÅÅ �¡ÃÐ¨¡à§Ò¡Ñº basal ganglia áÅÐ 

cerebellum ã¹á¼¹¼Ñ§ mirror neuron 

model «Öè§ä´ŒÁÕ¡ÒÃÈÖ¡ÉÒ¾º¤ÇÒÁÊÑÁ¾Ñ¹ �̧

´Ñ§¡Å‹ÒÇ¨Ò¡ Bischoff-Grethe, Crowley 

áÅÐ Arbib ã¹»‚ ¤.È. òðððñò ·Ñé§¹ÕéÂÑ§

μŒÍ§¡ÒÃ¡ÒÃÈÖ¡ÉÒà¾ÔèÁàμÔÁã¹¤ÇÒÁÊÑÁ¾Ñ¹ �̧

´Ñ§¡Å‹ÒÇ

 ¨Ò¡¡ÒÃÍ Ô̧ºÒÂ¶Ö§¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ �¡ÃÐ¨¡à§Ò

·íÒãËŒÁÕ¹Ñ¡ÇÔ·ÂÒÈÒÊμÃ �¹íÒá¹Ç¤Ô´´Ñ§¡Å‹ÒÇÁÒ¾Ñ²¹ÒãªŒ

áÅÐ·íÒ¡ÒÃÈÖ¡ÉÒÇÔ Ñ̈Âã¹¤¹äÁ‹Ç‹Ò¨Ðà»š¹ ¹Ñ¡àμŒ¹ÃíÒ à´ç¡·Õè

¾Ñ²¹Ò¡ÒÃº¡¾Ã‹Í§ à´ç¡ÍÍ·ÔÊμÔ¡ ¼ÙŒ·ÕèÁÕÀÒÇÐ«ÖÁàÈÃŒÒ ËÃ×Í

áÁŒáμ‹ã¹¼ÙŒ»†ÇÂâÃ¤ËÅÍ´àÅ×Í´ÊÁÍ§ñó-ñù «Öè§à»š¹·Õè·ÃÒº¡Ñ¹

´ÕáÅŒÇÇ‹Ò¼ÙŒ»†ÇÂâÃ¤ËÅÍ´àÅ×Í´ÊÁÍ§ à»š¹âÃ¤·ÕèÁÕâÍ¡ÒÊ¾º

ä´Œº‹ÍÂ Ê‹§¼Åμ‹Í¡ÒÃÊÙÞàÊÕÂ»‚ÊØ¢ÀÒÇÐ àÃÕÂ¡Ç‹Ò DALYs 

(Disability-Adjusted Life Years) ·Õè¤ÇÃ¨ÐÁÕªÕÇÔμÍÂÙ‹

ÍÂ‹Ò§ÊØ¢ÀÒ¾á¢ç§áÃ§ ·Ñé§ÂÑ§ÍÒ¨Ê‹§¼Åμ‹Í¤Ø³ÀÒ¾ªÕÇÔμä´ŒÍÕ¡

´ŒÇÂ ¨Ò¡¡ÒÃÈÖ¡ÉÒ¢Í§ Pollack áÅÐ Disler »‚  ¤.È. 

òððòòð ¾ºÇ‹ÒËÒ¡¼ÙŒ»†ÇÂä Œ́ÃÑº¡ÒÃ Ù́áÅÃÑ¡ÉÒμÑé§áμ‹ÇÑ¹áÃ¡æ

·Õèà¡Ô´¡ÒÃà»š¹ÍÑÁ¾Òμ ¨ÐÊÒÁÒÃ¶¿„œ¹ÊÀÒ¾à»š¹ä»ä´Œ¶Ö§

ÃŒÍÂÅÐ õð áÅÐ¡ÅØ‹Á·Õèä Œ́»ÃÐâÂª¹�̈ Ò¡¡ÒÃ¿„œ¹¿ÙÊÁÃÃ¶ÀÒ¾ÁÕ

ÃŒÍÂÅÐ øð ¡ÅØ‹Á·ÕèäÁ‹μŒÍ§¡ÒÃ¡ÒÃ¿„œ¹¿ÙÊÁÃÃ¶ÀÒ¾áÅÐ¡ÅØ‹Á

·ÕèäÁ‹ä´Œ¼Å´Õ¨Ò¡¡ÒÃ¿„œ¹¿ÙÊÁÃÃ¶ÀÒ¾ÁÕ í̈Ò¹Ç¹ã¡ÅŒà¤ÕÂ§¡Ñ¹

ÃÇÁÃŒÍÂÅÐ òð ·Ñé§¹Õé¨Ö§ÍÒ¨¹íÒÁÒÊÙ‹¡ÒÃ¹íÒá¹Ç¤Ô´¢Í§à«ÅÅ �

¡ÃÐ¨¡à§ÒÁÒà»š¹·Ò§àÅ×Í¡ã¹¡ÒÃ¿„œ¹¿ÙÊÁÁÃÃ¶ÀÒ¾¢Í§

¼ÙŒ»†ÇÂËÅÍ´àÅ×Í´ÊÁÍ§

 ã¹»‚ ¤.È. òððö Buccio G, Solodkin A 

áÅÐ Small SLñ÷ ä´Œ·íÒ¡ÒÃÈÖ¡ÉÒ¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ �

¡ÃÐ¨¡à§Òã¹¡ÒÃ¿„œ¹¿ÙÊÁÃÃ¶ÀÒ¾¼ÙŒ»†ÇÂËÅÍ´àÅ×Í´ÊÁÍ§

¨Ò¡¡ÒÃ¢Ò´àÅ×Í´ (ischemic stroke) ÍÒÂØ ÷ð »‚¢Öé¹ä»

·ÕèÁÕ¾ÂÒ¸ÔÊÀÒ¾¢Í§ middle cerebral artery áμ‹ÂÑ§¤§

¾×é¹°Ò¹¡ÒÃÃÑ¡ÉÒã¹¡ÒÃ¿„œ¹¿ÙÊÁÃÃ¶ÀÒ¾ãËŒ¡Ñº¼ÙŒ»†ÇÂ ´ŒÇÂ

à·¤¹Ô¤¡ÒÃà¤Å×èÍ¹äËÇ´ŒÇÂ¼ÙŒÍ×è¹ (passive movements) 

áÅÐ¡ÒÃà¤Å×èÍ¹äËÇ´ŒÇÂμ¹àÍ§ (active movements) â´Â

ãËŒ¼ÙŒ»†ÇÂÊÑ§à¡μ´ÙÀÒ¾¨Ò¡ÇÕ´Ô·ÑÈ¹�»ÃÐÁÒ³ ñõ ¹Ò·Õ àª‹¹ 

·‹Ò·Ò§¡ÒÃ´×èÁ¡Òá¿ ËÃ×Í¡ÒÃÃÑº»ÃÐ·Ò¹áÍ»à» �œÅ à»š¹μŒ¹ 

à»š¹àÇÅÒ òð ÇÑ¹ â´Â·‹Ò·Ò§ã¹¡ÒÃ´×èÁ¡Òá¿ ¨Ð»ÃÐ¡Íº

ä»´ŒÇÂ·‹Ò·Ò§μ‹Ò§æ àª‹¹ ¡ÒÃ Ñ̈ºá¡ŒÇ ¡ÒÃãÊ‹¹éíÒμÒÅ ¡ÒÃ

¤¹ ¡ÒÃÂ¡á¡ŒÇ¢Öé¹ ×́èÁ áÅÐ¡ÒÃ´×èÁ à»š¹μŒ¹ ÃÐËÇ‹Ò§¡ÒÃ½ƒ¡

¼ÙŒ»†ÇÂ¨Ð¶Ù¡ª‹ÇÂàËÅ×ÍáÅÐá¹Ð¹íÒ´ŒÇÂ¹Ñ¡¡ÒÂÀÒ¾ºíÒºÑ´ ãËŒ

¤§ÍÂÙ‹ã¹·‹Ò·Ò§·Õè¶Ù¡μŒÍ§ ¨Ò¡¹Ñé¹¼ÙŒ»†ÇÂ¨Ð¶Ù¡»ÃÐàÁÔ¹ Œ́ÇÂ 

Barthel index, Functional Independence Measure, 

Frenchay Arm Test, Fugl-Meyer ¼Å¡ÒÃÈÖ¡ÉÒ¾ºÇ‹Ò 

¼ÙŒ»†ÇÂÁÕ¾Ñ²¹Ò¡ÒÃ·Õè´Õ¢Í§ motor performance ã¹Ê‹Ç¹

¢Í§ functional scales 

 »‚ ¤.È. òðð÷ Ertelt D, Small S, Solod-

kin A áÅÐ¤³Ðñø ä´Œ·íÒ¡ÒÃÈÖ¡ÉÒã¹¡ÅØ‹Á¼ÙŒ»†ÇÂËÅÍ´

àÅ×Í´ÊÁÍ§·ÕèÈÙ¹Â�¡ÒÃ¿„œ¹¿ÙÊÁÃÃ¶ÀÒ¾·ÕèÁÕ¾ÂÒ Ô̧ÊÀÒ¾

ã¹ºÃÔàÇ³ medial cerebral artery ¹Ò¹¡Ç‹Ò ö à ×́Í¹

í̈Ò¹Ç¹¡ÅØ‹ÁÅÐ ø ¤¹ áÅÐËÒ¡ÍÒÂØÁÒ¡¡Ç‹Ò ÷ö »‚, ÁÕ

¾ÂÒ¸ÔÊÀÒ¾¢Í§ anterior ËÃ×Í/áÅÐ posterior cere-

bral artery, aphasia ÃÐ Ñ́º»Ò¹¡ÅÒ§¶Ö§ÃØ¹áÃ§, ÁÕ»̃ÞËÒ

¢Í§¡ÒÃÃÙŒÊμÔ (consciousness), anosognosia ËÃ×Í

neglect, ¤ÇÒÁ í̈Òº¡¾Ã‹Í§ (amnesia) (demen-

tia), ÀÒÇÐ«ÖÁàÈÃŒÒ (depression) ¨Ð¶Ù¡¤Ñ´ÍÍ¡â´Â

áº‹§¼ÙŒ»†ÇÂâÃ¤ËÅÍ´àÅ×Í´ÊÁÍ§ÍÍ¡à»š¹¡ÅØ‹Á¤Çº¤ØÁ·Õè

ä´ŒÃÑº¡ÒÃ Ù́ÇÕ´Ô·ÑÈ¹�·ÕèäÁ‹ä´ŒÁÕÇÑμ¶Ø»ÃÐÊ§¤�ã¹¡ÒÃàÃÕÂ¹ÃÙŒ

¡ÒÃà¤Å×èÍ¹äËÇáÅÐ¡ÅØ‹Á·´ÅÍ§ä´ŒÃÑº¡ÒÃ´ÙÇÕ´Ô·ÑÈ¹�·ÕèãËŒ

â»Ãá¡ÃÁ¡ÒÃ¿„œ¹¿ÙÊÁÃÃ¶ÀÒ¾áººãËÁ‹·ÕèàÃÕÂ¡Ç‹Ò action

observation therapy μÒÁá¹Ç¤Ô´¢Í§ÃÐººà«ÅÅ �

¡ÃÐ¨¡à§Ò ã¹¡ÒÃ·íÒ§Ò¹¢Í§ÃÂÒ§¤ �á¢¹à»š¹àÇÅÒ ö ¹Ò·Õ 

â´Â©ÒÂ«éíÒ¨íÒ¹Ç¹ ò ¤ÃÑé§ à»š¹àÇÅÒ ñø ÇÑ¹¡ÒÃ·´ÅÍ§

â´ÂÇÑ´¡ÒÃà»ÅÕèÂ¹á»Å§¨Ò¡ functional magnetic reso-

nance imaging (fMRI) à»š¹ ô ª‹Ç§¤×Í 

ñ. ã¹ª‹Ç§ observation (baseline) »ÃÐÁÒ³ 

ñô ÇÑ¹¡‹Í¹¡ÒÃÃÑ¡ÉÒ 

ò. ª‹Ç§¡‹Í¹¡ÒÃÃÑ¡ÉÒ ñ ÇÑ¹

ó. ª‹Ç§ãËŒ¡ÒÃÃÑ¡ÉÒ ã¹ª‹Ç§¨º¡ÒÃÃÑ¡ÉÒ ñø 

ÍÒ·ÔμÂ�

ô. ª‹Ç§ËÅÑ§¡ÒÃÃÑ¡ÉÒ ËÅÑ§¡ÒÃ¨º¡ÒÃÃÑ¡ÉÒ ø 

ÍÒ·ÔμÂ� â´Âã¹¡ÅØ‹Á·´ÅÍ§àËÅ×Í ÷ ¤¹¨Ò¡ 

ø ¤¹

·íÒ¡ÒÃÇÑ´¼Å´ŒÇÂ Stroke Impact scale, Franchay arm 

test áÅÐ Wolf motor function test ¾ºÇ‹ÒÁÕ¡ÒÃ·íÒ§Ò¹

¢Í§á¢¹·Õè´Õ¢éÖ¹ÍÂ‹Ò§àËç¹ä Œ́ªÑ´ã¹ª‹Ç§ ô ÍÒ·ÔμÂ�áÃ¡áÅÐ

¾Ñ²¹Òä´Œμ‹Íà¹×èÍ§ÍÂ‹Ò§¹ŒÍÂ ø ÍÒ·ÔμÂ�ËÅÑ§¨Ò¡ãËŒ inter-

vention
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ä´Œ·íÒ¡ÒÃÈÖ¡ÉÒ¡ÒÃ»ÃÐÂØ¡μ�à«ÅÅ �¡ÃÐ¨¡à§ÒÁÒãªŒ·Ò§¤ÅÔ¹Ô¡

ã¹¼ÙŒ»†ÇÂâÃ¤ËÅÍ´àÅ×Í´ÊÁÍ§ â´Â´Ù¡ÒÃ·íÒ§Ò¹¢Í§ÊÁÍ§

´ŒÇÂ fMRI ¡‹Í¹áÅÐËÅÑ§¡ÒÃãËŒ¡ÒÃÃÑ¡ÉÒ ·Ñé§¹Õéä´Œáº‹§

¼ÙŒ»†ÇÂÍÍ¡à»š¹ ò ¡ÅØ‹Á ¤×Í ¡ÅØ‹Á·´ÅÍ§«Öè§ä´Œ´ÙÇÕ´Ô·ÑÈ¹�

¡ÒÃà¤Å×èÍ¹äËÇ¢Í§á¢¹áÅÐÁ×ÍáÅÐ¡ÅØ‹Á¤Çº¤ØÁä´Œ´ÙÇÕ´Ô-

·ÑÈ¹�ÃÙ»·Ã§àÃ¢Ò¤³Ôμ áÅÐÃÙ»¾ÂÑÞª¹Ð·Ø¡ÇÑ¹ â´Â·Ñé§ÊÍ§

¡ÅØ‹ÁÂÑ§¤§ä´ŒÃÑº¡ÒÃÃÑ¡ÉÒ·Ò§¡ÒÂÀÒ¾ºíÒºÑ´μÒÁ»Ã¡μÔ ¾º

Ç‹Ò

ñ. ¡ÅØ‹Á¤Çº¤ØÁäÁ‹¾º¤ÇÒÁáμ¡μ‹Ò§¢Í§¡ÒÃ

·íÒ§Ò¹¢Í§ÊÁÍ§ã¹¡‹Í¹áÅÐËÅÑ§¡ÒÃãËŒ´Ù

ÇÕ´Ô·ÑÈ¹� 

ò. ¡ÅØ‹Á·´ÅÍ§¾º¡ÒÃ·íÒ§Ò¹¢Í§ÊÁÍ§à¾ÔèÁ

¢Öé¹ã¹à«ÅÅ�¡ÃÐ¨¡à§ÒáÅÐ¡ÃÐ¨ÒÂä»ã¹Ê‹Ç¹

Í×è¹¢Í§ÊÁÍ§·Õè¤Çº¤ØÁ¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ �

»ÃÐÊÒ·Â¹μ� (motor neuron)

ó. ¾º¤ÇÒÁáμ¡μ‹Ò§ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶ÔμÔ

àÁ×èÍà»ÃÕÂºà·ÕÂº¡ÒÃ·íÒ§Ò¹¢Í§ÊÁÍ§Ê‹Ç¹

¢Í§à«ÅÅ �¡ÃÐ¨¡à§ÒÊ‹Ç¹ inferior frontal 

lobule áÅÐ inferior parietal lobule ÃÇÁ

ä»¶Ö§Ê‹Ç¹·Õè·íÒ§Ò¹Ã‹ÇÁ´ŒÇÂ¤×Í insula áÅÐ 

superior temporal gyrus

»‚ ¾.È. òõõò À¤ÃμÕ ªÑÂÇÑ²¹� áÅÐ¤³Ðñù

ä´Œ¾Ñ²¹Òâ»Ãá¡ÃÁ¡ÒÃ¿„œ¹¿ÙÊÁÃÃ¶ÀÒ¾¼ÙŒ»†ÇÂÍÑÁ¾Òμ

¤ÃÖè§«Õ¡àËμØÊÁÍ§¢Ò´àÅ×Í´μÒÁá¹Ç¤Ô´¢Í§à«ÅÅ �¡ÃÐ¨¡à§Ò

ã¹ÃÙ»ÇÕ´Ô·ÑÈ¹ � â´ÂãªŒ Qualitative approach 

¨Ò¡¡ÒÃ·º·Ç¹ÇÃÃ³¡ÃÃÁä´ŒÁÕ¡ÒÃÈÖ¡ÉÒã¹ÊÑμÇ �áÅÐ

Á¹ØÉÂ� ã¹·‹Ò·Ò§μ‹Ò§æ àª‹¹ ¡ÒÃ Ù́´¹éíÒ (sucking), ¡ÒÃ·íÒ

àÊÕÂ§´Ñ§¨Ò¡ÃÔÁ½‚»Ò¡ (lip-smacking), ¡ÒÃ¡Ô¹

áÍ»à»�œÅ, ¡ÒÃà¤ÕéÂÇÍÒËÒÃ, ¡ÒÃ´×èÁ¡Òá¿, ¡ÒÃà»�´áÅÐ

»�´¡�Í¡¹éíÒ, ¡ÒÃ¨ÑºÅÙ¡ºÍÅ, ¡ÒÃ¡ŒÁμÑÇ, ¡ÒÃàËÂÕÂºàºÃ¡,

¡ÒÃàμÐÅÙ¡ºÍÅ áÅÐ¡ÒÃà´Ô¹ áÅÐã¹¡ÒÃ¾Ñ²¹Òâ»Ãá¡ÃÁ

¡ÒÃ¿„œ¹¿ÙÊÁÃÃ¶ÀÒ¾ã¹¡ÒÃÇÔ Ñ̈ Â¤ÃÑé §¹Õé ¨Ð» Ô̄ºÑμÔμÒÁ

á¹Ç¤Ô´¢Í§à«ÅÅ �¡ÃÐ¨¡à§Ò â´Â»ÃÑº·‹Ò·Ò§ãËŒàËÁÒÐÊÁ

¡Ñº¼ÙŒ»†ÇÂáÅÐ¤ÇÒÁà»š¹ÍÂÙ‹¢Í§¤¹ä·Â ¨Ò¡¹Ñé¹ä´ŒÈÖ¡ÉÒ

»ÃÐÊÔ·¸Ô¼Å¢Í§â»Ãá¡ÃÁã¹¡ÒÃ¿„œ¹¿ÙÊÁÃÃ¶ÀÒ¾·ÕèºŒÒ¹

ÊíÒËÃÑº¼ÙŒ»†ÇÂâÃ¤ÍÑÁ¾Òμ¤ÃÖè§«Õ¡¨Ò¡ÊÁÍ§¢Ò´àÅ×Í´¨íÒ¹Ç¹ 

ôð ¤¹ â´Â·íÒ¡ÒÃÊØ‹Á¼ÙŒ»†ÇÂà»š¹ ò ¡ÅØ‹Á¤×Í¡ÅØ‹Á·Õèä´Œ

ÃÑºâ»Ãá¡ÃÁã¹¡ÒÃ¿„œ¹¿ÙÊÁÃÃ¶ÀÒ¾·ÕèºŒÒ¹μÒÁá¹Ç¤Ô´

¢Í§à«ÅÅ �¡ÃÐ¨¡à§ÒáÅÐ¡ÅØ‹Á¡ÒÃÃÑ¡ÉÒ»Ã¡μ Ô â´Â¨Ðà¡çº

¢ŒÍÁÙÅà»š¹àÇÅÒ ó à ×́Í¹ â´ÂãªŒ Barthel Index, modi-

fi ed Rankin Scale, TMSE, HADs áÅÐ EQ-5D 

à¾×èÍ»ÃÐàÁÔ¹¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ·íÒ§Ò¹ ¤ÇÒÁ¾Ô¡ÒÃ ÀÒÇÐ

ÊÁÍ§àÊ×èÍÁ ÀÒÇÐ«ÖÁàÈÃŒÒáÅÐ¤Ø³ÀÒ¾ªÕÇÔμ´ŒÒ¹ÊØ¢ÀÒ¾μÒÁ

ÅíÒ´Ñº ¼Å¡ÒÃÇÔ Ñ̈Â¾ºÇ‹Ò ¼Å¡ÒÃ»ÃÐàÁÔ¹ÃÙ»áºº ¾º¤ÇÒÁ

áμ¡μ‹Ò§ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶ÔμÔàÁ×èÍà»ÃÕÂºà·ÕÂº¡ÅØ‹Á·Õèä´Œ

ÃÑºâ»Ãá¡ÃÁã¹¡ÒÃ¿„œ¹¿ÙÊÁÃÃ¶ÀÒ¾·ÕèºŒÒ¹μÒÁá¹Ç¤Ô´¢Í§

à«ÅÅ �¡ÃÐ¨¡à§ÒáÅÐ¡ÅØ‹Á¡ÒÃÃÑ¡ÉÒ»Ã¡μÔ Â¡àÇŒ¹ TMSE

â´Âã¹à ×́Í¹·Õè ó ¼ÙŒ»†ÇÂã¹¡ÅØ‹Á·´ÅÍ§ÊÒÁÒÃ¶ª‹ÇÂμ¹àÍ§

ä´Œ (independency) ÁÒ¡¡Ç‹Ò¼ÙŒ»†ÇÂã¹¡ÅØ‹Á¤Çº¤ØÁà»š¹

ÃŒÍÂÅÐ ùõ (ª‹Ç§¤ÇÒÁàª×èÍÁÑè¹·ÕèÃÐ´ÑºÃŒÍÂÅÐ ùõ à»š¹

ÃŒÍÂÅÐ øò.òð ¶Ö§ÃŒÍÂÅÐ ñð÷.øð) ¨ÐàËç¹ä´ŒÇ‹Òã¹

ª‹Ç§ ó à ×́Í¹ËÅÑ§¨Ò¡·Õè¼ÙŒ»†ÇÂâÃ¤ÍÑÁ¾Òμ¤ÃÖè§«Õ¡¨Ò¡ÊÁÍ§

¢Ò´àÅ×Í´¶Ù¡ í̈ÒË¹‹ÒÂ¨Ò¡âÃ§¾ÂÒºÒÅä´ŒÃÑºâ»Ãá¡ÃÁã¹¡ÒÃ

¿„œ¹¿ÙÊÁÃÃ¶ÀÒ¾·ÕèºŒÒ¹μÒÁá¹Ç¤Ô´¢Í§à«ÅÅ �¡ÃÐ¨¡à§Ò

·Ñ¹·Õ¨ÐÁÕâÍ¡ÒÊã¹¡ÒÃà¾ÔèÁ¤ÇÒÁÊÒÁÒÃ¶áÅÐÅ´¤ÇÒÁ¾Ô¡ÒÃ

ä´ŒÁÒ¡¡Ç‹ÒàÁ×èÍà»ÃÕÂºà·ÕÂº¡Ñº¡ÒÃ´ÙáÅ»Ã¡μÔ

 ·Ñé§¹Õé¨ÐàËç¹ä´ŒÇ‹Òà«ÅÅ �¡ÃÐ¨¡à§Òà¾Ôè§¶Ù¡¤Œ¹¾ºÁÒ

äÁ‹¹Ò¹¹Ñ¡ ¨Ö§ÂÑ§ÁÕÊÔè§·Õè¹‹ÒÊ¹ã¨áÅÐ¤íÒ¶ÒÁÁÒ¡ÁÒÂ·ÕèÂÑ§

ÃÍ¤íÒμÍº äÁ‹Ç‹Ò¨Ðà»š¹¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ �¡ÃÐ¨¡à§ÒÁÕ

¤ÇÒÁÊÑÁ¾Ñ¹ �̧¡Ñº¡ÒÃà¤Å×èÍ¹äËÇ¢Í§¢ÒËÃ×ÍäÁ‹ ¡ÒÃ¾Ñ²¹Ò

â»Ãá¡ÃÁ¡ÒÃ¿„œ¹¿ÙÊÁÍ§¼ÙŒ»†ÇÂâÃ¤ËÅÍ´àÅ×Í´ÊÁÍ§·ÕèºŒÒ¹ 

´ŒÇÂá¹Ç¤Ô´¢Í§à«ÅÅ �¡ÃÐ¨¡à§Ò ËÃ×Í¡ÒÃÈÖ¡ÉÒã¹¼ÙŒ»†ÇÂ

âÃ¤ËÅÍ´àÅ×Í´ÊÁÍ§¶Ö§¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ �¡ÃÐ¨¡à§Ò¡Ñº

¡ÒÃ¿„œ¹¿ÙÊÁÍ§´ŒÇÂ Repetitive transcranial magnetic 

stimulation (rTMS) «Öè§¢³Ð¹Õé¼ÙŒà¢ÕÂ¹áÅÐ·ÕÁÇÔ Ñ̈Â¡íÒÅÑ§

´íÒà¹Ô¹¡ÒÃÇÔ Ñ̈Âã¹Ê‹Ç¹¹ÕéÍÂÙ‹ à¾×èÍãªŒã¹¡ÒÃ¾Ñ²¹ÒÍ§¤�¤ÇÒÁÃÙŒ

áÅÐà»š¹·Ò§àÅ×Í¡ã¹¡ÒÃÃÑ¡ÉÒá¡‹¼ÙŒ»†ÇÂâÃ¤ËÅÍ´àÅ×Í´

ÊÁÍ§à¾×èÍãËŒÁÕ¤Ø³ÀÒ¾ªÕÇÔμ·Õè´Õ¢Öé¹μ‹Íä»
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ñ. di Pellegrino G, Fadiga L, Fogassi L, Gallese

V, Rizzolatti G. Understanding motor events: 

A neurophysiological study. Exp Brain Res 

1992;91:176-80.

ò. Iacoboni M, Mazziotta JC. Mirror neuron 

system: Basic fi nding and clinical applcations.

Ann Neurol 2007;2:213-8.

612-618.indd   617612-618.indd   617 20/1/2555   11:23:1820/1/2555   11:23:18



618 ¸ÃÃÁÈÒÊμÃ�àÇªÊÒÃ »‚·Õè ññ ©ºÑº·Õè ô »ÃÐจําà ×́Í¹μØÅÒ¤Á- Ņ̃¹ÇÒ¤Á òõõô

ó. Pineda JA. Mirror neuron systems: The role 

of mirroring process in social cognition. New 

york: Humana Press, 2009.

ô. Keysers C, Perrett DI. Demystifying social 

cognition: A Hebbian perspective. T Cog Sci 

2004;8:501-7.

õ. Arbib MA, Billard A, Iacoboni M, Oztop 

E. Systhesis brain imaging: grasping, mirror

neurons and imitation. Neural Networks 

2000;13:975-97.

ö. Dominey PF, Arbib MA. A cortico-subcortical

model for generation of spatially accurate

sequential saccades. Cerebr Cort 1992; 

2:153-75.

÷. Arbib MA, Bischoff A, Fagg A, Grafton 

S. Synthetic PET: analyzing large-scale 

properties of neural networks. Hum Br Map 

1995;2:225-33.

ø. Oztop E, Rizzolatti G, Arbib MA. Mirror 

neuron system for grasping: a computational 

model. Neural Networks 2006;19:254-71.

ù. Sakata H, Taira M, Kusunoki M, Murata A, 

Tanaka Y. The parietal association cortex in 

depth perception and visual control of action. 

Tr Neurosci 1997;20:350-7.

ñð. Sakata H, Taira M, Murata A, Gallese V, 

Tanaka Y, Shikata E, Kusunoki M. In P. 

Their & H.O. Karnath, Parietal visual neurons

coding three-dimensional characteristics of

objects and their relation to hand action, parietal

lobe contributions to orientation in 3D space. 

Heidelberg: Springer. 1997.

ññ. Fogassi L, Gallese V, Fadiga L, Rizzolatti

G. Neurons responding to the sight of

goal-directed hand/arm actions in the parietal

area PF (7b) of the macaque monkey. 28th 

Annual Meeting of Society for Neuroscience. 

1998.

ñò. Bischoff-Grethe A, Crowley MG, Arbib 

MA. Movement inhibition and next sensory 

state prediction in the basal ganglia. IBAGS 

Proceedings, Chapter 23. 2000.

ñó. Berrol CF. Neuroscience meets dance/move-

ment therapy: Mirror neurons, the thera-

peutic process and empathy. Art Psychother

2006;33:302-15.

ñô. Williams JH, Whiten A, Suddendorf T, Per-

rett DI. Imitation, mirror neurons and autism. 

Neurosci Biobehav Rev 2001;25:287-95.

ñõ. Dapretto M, Davies MS, Pfeifer JH, Scott 

AA, Sigman M, Bookheimer SY, Iacoboni 

M. Understanding emotions in others: mirror 

neuron dysfunction in children with autism 

spectrum disorders. Nature Neurosc 4:e10, 

2005.

ñö. Emery NJ, Perrett DI. How can studies of 

the monkey brain help us understand “theory

of mind” and autism in humans. In: S.

Baron-Cohen, H.Tager-Flusberg and DJ Cohen

(Eds). Understanding Other Minds-perspectives

from developmental cognitive neuroscience. 

2nd ed. Oxford: Oxford University Press; 

2000.

ñ÷. Buccino G, Solodkin A, Small SL. Functions

of the mirror system: Implications for neu-

rorehabilitation. Cog Behav Neurol 2006;19: 

55-63.

ñø. Ertelt D, Small S, Solodkin A, Dettmers 

C, McNamara A, Binkofski F, Buccino G. 

Action observation has a positive impact on 

rehabilitation of motor defi cits after stroke. 

NeuroImage 2007;36:164-73.

ñù. Chaiyawat P, Kulkantrakorn K, Sritipsukho 

P. Effectiveness of Individual rehabilitation 

program for ischemic stroke: mirror neurone 

concept. Thammasat Med J 2009;9:111-20.

òð. Pollack M, Diasler P. Rehabilitation of pa-

tients after stroke. MJA 2002;177:452-6.

612-618.indd   618612-618.indd   618 20/1/2555   11:23:1820/1/2555   11:23:18



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


