
Journal of Mental Health of Thailand 2012; 20(1)

46

»ÃÐÊÒ·ÇÔ·ÂÒÈÒÊμÃ �ã¹¡ÒÃ½ƒ¡Êμ Ô

ÍÃÇÃÃ³ ÈÔÅ»¡Ô¨, ¾.º.

âÃ§¾ÂÒºÒÅÈÃÕ¸ÑÞÞÒ

º·¤Ñ´Â‹Í
 ÇÑμ¶Ø»ÃÐÊ§¤ � à¾×èÍ·º·Ç¹¡ÒÃÈÖ¡ÉÒ»ÃÐÊÒ·ÇÔ·ÂÒÈÒÊμÃ �·Õèà¡ÕèÂÇ¢ŒÍ§¡Ñº¡ÒÃÀÒÇ¹ÒËÃ×Í ½ƒ¡Êμ Ô
 ÇÑÊ´ØÇÔ¸Õ¡ÒÃ ¡íÒË¹´¤íÒÊíÒ¤ÑÞ¤×Í mindfulness Êμ Ô ÊÁÒ¸Ô à¾×èÍÊ×º¤Œ¹¢ŒÍÁÙÅ online ÃÐËÇ‹Ò§ »‚¾.È. 
òõóó ¶Ö§ à ×́Í¹¾ÄÈ Ô̈¡ÒÂ¹ òõõô ·º·Ç¹à©¾ÒÐº·¤ÇÒÁ¿„œ¹ÇÔªÒáÅÐº·¤ÇÒÁ·ÕèÁÕ¡ÅØ‹Áà»ÃÕÂºà·ÕÂº
 ¼Å ÀÒ¾¤Å×è¹ä¿¿‡ÒÊÁÍ§ (electroencephalogram:EEG) ÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§·Õèáμ¡μ ‹Ò§¡Ñ¹ÃÐËÇ‹Ò§à·¤¹Ô¤

¡ÒÃÀÒÇ¹Òáºº¡íÒË¹´áÅÐÇÔ»ỄÊ¹Ò â´ÂÁÕ»˜̈ ¨ÑÂàÃ×èÍ§¤ÇÒÁªíÒ¹ÒÞ ÊÀÒÇÐ¢³ÐºÑ¹·Ö¡μ ‹Í¡ÒÃà»ÅÕèÂ¹á»Å§·Õèà¡Ố ¢Öé¹ 
EEG ã¹¡ÒÃÀÒÇ¹ÒáººÇÔ»˜ÊÊ¹Ò¨ÐÁÕ¤Å×è¹¸Õμ ŒÒÊÙ§μ íÒáË¹‹§ÊÁÍ§Ê‹Ç¹Ë¹ŒÒ·Ñé§ÊÍ§¢ŒÒ§ÁÒ¡¡Ç‹Ò¢³Ð¾Ñ¡ ÁÕ¤Å×è¹
á¡ÁÁ‹ÒÊÙ§¢Öé¹ã¹μ íÒáË¹‹§ÊÁÍ§Ê‹Ç¹ parieto-occipital ¡ÒÃμÃÇ¨´ŒÇÂ functional magnetic resonance imaging 
(fMRI) ¾ºÇ‹ÒÁÕ¡ÒÃ¡ÃÐμ ØŒ¹ (activate)/äÁ‹¡ÃÐμ ØŒ¹ (deactivate) ¢Í§ÊÁÍ§μ íÒáË¹‹§μ ‹Ò§¡Ñ¹ÃÐËÇ‹Ò§¡ÒÃÀÒÇ¹Òáºº
¡íÒË¹´ áÅÐÇÔ»ỄÊ¹Ò ÊÁÍ§¢Í§¼ÙŒ½ƒ¡»¯ÔºÑμ ÔÍÂ‹Ò§àªÕèÂÇªÒÞ¡Ñº¼ÙŒ»¯ÔºÑμ ÔãËÁ‹ÁÕ¡ÒÃ¡ÃÐμ ØŒ¹·Õèáμ¡μ ‹Ò§¡Ñ¹·Ñé§ÃÐËÇ‹Ò§
ÀÒÇ¹Òáºº¡íÒË¹´ ÇÔ»˜ÊÊ¹Ò áÅÐ¢³Ð¾Ñ¡ ÁÕ¢ŒÍÁÙÅÊ¹ÑºÊ¹Ø¹Ç‹Òã¹¼ÙŒ½ƒ¡ÀÒÇ¹ÒÊÁèíÒàÊÁÍÁÕ¤ÇÒÁË¹Ò¢Í§à»Å×Í¡
ÊÁÍ§â´Âà©¾ÒÐ¡ÅÕºÊÁÍ§Ê‹Ç¹Ë¹ŒÒ¢ŒÒ§«ŒÒÂ ÍÂ‹Ò§äÃ¡çμÒÁ¤ÇÃÁÕ¡ÒÃÈÖ¡ÉÒ·ÕèÁÕ¢ŒÍ¡íÒË¹´¢Ñé¹μÍ¹μÃ§¡Ñ¹μ ‹Íä»
 ÊÃØ» EEG ã¹¢³ÐÇÔ»˜ÊÊ¹Ò¨Ð¾º¤Å×è¹¸Õμ ŒÒã¹μ íÒáË¹‹§ÊÁÍ§Ê‹Ç¹Ë¹ŒÒÊÙ§¡Ç‹Ò¢³Ð¾Ñ¡ ÁÕ¤Å×è¹á¡ÁÁ‹Ò
ÊÙ§¢Öé¹ã¹ÊÁÍ§Ê‹Ç¹ parieto-occipital fMRI ¾ºÊÁÍ§¡ÅÕºË¹ŒÒË¹Òμ ÑÇ¢Öé¹ã¹¼ÙŒ½ƒ¡ÀÒÇ¹ÒÊÁèíÒàÊÁÍ
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Neuroscience study in mindfulness meditation

Orawan Silpakit, M.D.

Srithanya Hospital

Abstract
 Objective To review neuroscience study in mindfulness meditation.
 Material and Methods Articles retrieved by using mindfulness as a key word from online data 
sources between 1990 to November 2011.  Review and case control study articles in English and Thai 
were reviewed. 
 Results Electroencephalographic (EEG) study showed different pattern between 2 techniques 
of meditation i.e. open meditation (OM) and focus meditation (FM). Other factors such as duration of 
practice, state of meditation were infl uenced EEG pattern. EEG in OM increased theta activities at bi-
lateral frontal areas than at rest. Gamma power increased at parieto-occipital areas. Functional magnetic 
resonance imaging study (fMRI) showed different sites of activation/deactivation between OM and FM. 
Novice and expert showed different site of activation during meditation and relaxation. Data also showed 
increase gray matter especially at left prefrontal area in continuous meditation cases. However, further 
research which a consensus methodology is needed.
 Conclusion EEG in OM increased theta activities at bilateral frontal areas than at rest. Gamma 
power increased at parieto-occipital areas. fMRI showed increase gray matter from continuous practice. 

Key words : EEG, MRI, mindfulness, meditation
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º·¹íÒ
 Êμ Ô  (mindfulness, sat i ) ËÁÒÂ¶Ö§
¡ÒÃÃÐÅÖ¡ä Œ́ ËÃ×Í ¤ÇÒÁäÁ‹à¼ÅÍ ËÃ×Í¤ÇÒÁäÁ‹»ÃÐÁÒ·1 

â´ÂËÅÑ¡¾ÃÐ¾Ø·¸ÈÒÊ¹Ò¨íÒá¹¡ÍÍ¡à»š¹ ÊÒÁÑÞÊμ Ô 
ËÁÒÂ¶Ö§ ¡ÒÃÃÙŒÊÖ¡μ ÑÇã¹ÊÒÁÑÞÊíÒ¹Ö¡·ÑèÇæ ä» ·Õè·Ø¡¤¹
ÁÕÍÂÙ‹ã¹ªÕÇÔμ»ÃÐ¨íÒÇÑ¹ ¡Ñº ÊÑÁÁÒÊμ Ô ËÁÒÂ¶Ö§ ÃÐÅÖ¡
ÃÙŒä´Œã¹¡ÒÂËÃ×Íã¨à»š¹¢³Ðæ ÊÑÁÁÒÊμ Ôà»š¹ÊÀÒÇÐ
·ÕèÁÕã¹¸ÃÃÁªÒμ Ô·Õè¾ÃÐ¾Ø·¸à¨ŒÒà»š¹¼ÙŒ¤Œ¹¾º ¼ÙŒàÃÕÂ¹
ÊÒÁÒÃ¶¾Ñ²¹ÒãËŒà¡Ô´ÊÑÁÁÒÊμ Ôä´Œâ´ÂäÁ‹μ ŒÍ§à»ÅÕèÂ¹
¤ÇÒÁàª×èÍ¢Í§μ¹2 ·Ò§μÐÇÑ¹μ¡ÁÕ¡ÒÃ»ÃÐÂØ¡μ�¡ÒÃ½ƒ¡Êμ Ô
á¹Ç¾Ø·¸Ã‹ÇÁ¡Ñº¡ÒÃÃÑ¡ÉÒ ¾Äμ Ô¡ÃÃÁºíÒºÑ´ ËÃ×Í
¡ÒÃºíÒºÑ´μÒÁá¹ÇÃÙŒ¤Ô´ àª‹¹ ¡ÒÃ½ƒ¡Êμ Ôáºº mind-
fulness based stress reduction (MBSR) ÊíÒËÃÑº
âÃ¤à¤ÃÕÂ´3,4 mindfulness based cognitive therapy 
(MBCT) ÊíÒËÃÑº âÃ¤«ÖÁàÈÃŒÒ5 μ Ô´ÊÒÃàÊ¾μ Ô´6,7 ¡ÒÃ
¡Ô¹¼Ô´»¡μ Ô8 â´Â·Õè¤ÇÒÁËÁÒÂÊμ Ôä´Œ¢ÂÒÂ¤ÇÒÁ¨Ò¡ 
¡ÒÃÃÙŒÊÖ¡μ ÑÇ : awareness, ¤ÇÒÁãÊ‹ã¨ : attention, 
¨íÒä´Œ : remembering ¤ÃÍº¤ÅØÁ¡ÒÃÂÍÁÃÑº : accep-
tance äÁ‹μ Ñ´ÊÔ¹ : nonjudgment áÅÐàÁμμÒ : com-
passion2 áÅÐã¹¤ÇÒÁËÁÒÂ¢Í§ Ô̈μÇÔ·ÂÒÊÁÑÂãËÁ‹ 
¡ÒÃ½ƒ¡Êμ Ôá¹Ç¾Ø·¸ËÁÒÂ¶Ö§¡ÒÃμÃÐË¹Ñ¡ÃÙŒÂÍÁÃÑº
»˜¨¨ØºÑ¹¢³Ð (awareness, of present experience, 
with acceptance)9  «Öè§ Siegel ¨íÒá¹¡ÃÐ´Ñº¢Í§Êμ Ô
à»š¹ 3 ÃÐ´Ñº ¤×Í (1) receptive ËÃ×Í mindfulness 
awareness à»š¹¡ÒÃÊÑ§à¡μÊÔè§·Õèà¡Ô´¢Öé¹à»š¹¢³Ðæ 
à»š¹¡ÒÃ½ƒ¡½¹à¾×èÍãËŒáμ ‹ÅÐ¤¹ÊÒÁÒÃ¶¾Ñ²¹ÒÍÍ¡
¨Ò¡¡ÒÃ»ÃÑºμ ÑÇáÅÐμÍºÊ¹Í§áººà»š¹¹ÔÊÑÂ (2) self 
observational awareness à»š¹¡ÒÃÊÑ§à¡μμ¹àÍ§´ŒÇÂ
¤ÇÒÁμÃÐË¹Ñ¡ÃÙŒ ÀÒÇÐ¹Õé¨ÐÁÕÅÑ¡É³Ð¡ÃÐμ ×ÍÃ×ÍÃŒ¹ 
à» �́ ¡ÇŒÒ§ ÂÍÁÃÑº áÅÐ (3) refl exive awareness à»š¹
ÈÑ¡ÂÀÒ¾¢Í§ “ã¨” ·Õè̈ ÐÃÙŒ “ã¨” â´ÂäÁ‹μ ŒÍ§ãªŒ¤ÇÒÁ

¾ÂÒÂÒÁ ËÃ×Í¤íÒÍ¸ÔºÒÂ ¹íÒä»ÊÙ‹ÀÒÇÐ awareness
of awareness ËÃ×Í intuitive awareness10 ÁÕ
¤ÇÒÁËÁÒÂã¡ÅŒà¤ÕÂ§¡Ñº¤íÒÇ‹Ò Êμ ÔÊÑÁ»ªÑÞÞÐ11 ÊíÒËÃÑº
Í¸ÔºÒÂ´ŒÇÂ¡ÃÐºÇ¹·Ò§¨ÔμÇÔ·ÂÒ·Õè¡ÒÃ½ƒ¡Êμ Ô·íÒãËŒ
à¡Ô´¡ÒÃà»ÅÕèÂ¹á»Å§·ÕèÁÕ¼Å´Õã¹¡ÒÃºíÒºÑ´ÃÑ¡ÉÒ ÁÒ
¨Ò¡¡ÃÐºÇ¹¡ÒÃËÅÑ¡ ¤×Í ¡ÒÃμÃÐË¹Ñ¡ÃÙŒ»˜¨ Ø̈ºÑ¹
¢³Ð “ÃÙŒÊÑ¡áμ ‹Ç‹ÒÃÙŒ” (moment to moment, non 
judgment awareness) áÅÐ¡ÒÃμÃÐË¹Ñ¡ÃÙŒ»˜¨ Ø̈ºÑ¹
ÍÂ‹Ò§·Õèà»š¹ (awareness of present experience 
with acceptance)10 â´Â¡Åä¡¢Í§¡ÒÃμÃÐË¹Ñ¡ÃÙŒ
ÍÒÃÁ³ �¹‹Ò¨Ðà¡ÕèÂÇ¢ŒÍ§¡Ñº emotional regulation (¨Ò¡
ËÅÑ¡°Ò¹¡ÒÃÈÖ¡ÉÒ·Õè¨Ð¡Å‹ÒÇμ ‹Íä») ¢Í§ÊÁÍ§Ê‹Ç¹ 
prefrontal cortex (PFC) áÅÐËÃ×ÍÃ‹ÇÁ¡Ñº amygdala 
áÅÐ insula «Öè§àª×èÍÇ‹Ò·íÒË¹ŒÒ·Õèã¹¡ÒÃ¤Çº¤ØÁÍÒ¡ÒÃ
«ÖÁàÈÃŒÒ ËÃ×ÍÇÔμ¡¡Ñ§ÇÅ12 ¡ÒÃ½ƒ¡Êμ Ôá¹Ç¾Ø·¸äÁ‹ä´Œ
ËÁÒÂ¶Ö§·íÒãËŒ̈ Ôμã¨Ç‹Ò§à»Å‹Ò»ÃÒÈ¨Ò¡¤ÇÒÁ¤Ố  ËÃ×Í
áÊÇ§ËÒáμ ‹ÊÔè§·Õè¹‹ÒÂÔ¹´Õ ¼ÅÑ¡äÊÊÔè§·ÕèäÁ‹ªÍºã¨ ËÃ×Í
ËÅºÅÕéË¹ÕËÒÂ¨Ò¡ÊÑ§¤ÁÃÍº¢ŒÒ§¡ÅÒÂà»š¹¹Ñ¡ºÇª 
ËÃ×Í¡ÅÒÂà»š¹¤¹àÂç¹ªÒ»ÃÒÈ¨Ò¡¤ÇÒÁÃÙŒÊÖ¡9 ã¹
·ÈÇÃÃÉ·Õè¼‹Ò¹ÁÒÁÕÃÒÂ§Ò¹¡ÒÃÈÖ¡ÉÒ¡ÒÃ½ƒ¡Êμ Ô
á¹Ç¾Ø·¸ÁÒ¡¢Öé¹à¹×èÍ§¨Ò¡àª×èÍÇ‹ÒÍÒ¨¨Ðà»š¹¡Ô̈ ¡ÃÃÁËÅÑ¡ 
(core process)13 ã¹¡ÒÃºíÒºÑ´·Ò§¨ÔμÇÔ·ÂÒ ÍÂ‹Ò§äÃ
¡çμÒÁÁÕ¢ŒÍâμ ŒáÂŒ§ã¹¤ÇÒÁàª×èÍÇ‹Òà»š¹¤Å×è¹ÅÙ¡ãËÁ‹¢Í§
¨ÔμºíÒºÑ´ËÃ×Í¤Å×è¹ÅÙ¡·Õè 3 (third wave)12 ËÃ×Íà»š¹
à¾ÕÂ§¾Ô¸Õ¡ÃÃÁ14 à¹×èÍ§¨Ò¡¡ÃÐºÇ¹¡ÒÃÃÑ¡ÉÒ¤ÅŒÒÂ
ËÃ×ÍäÁ‹áμ¡μ ‹Ò§¨Ò¡¡ÒÃ·íÒÊÁÒ¸Ô (concentration) ¡ÒÃ
¼‹Í¹¤ÅÒÂ ¡ÒÃÊÐ¡´ Ô̈μ·ÕèÁÕÍÂÙ‹´Ñé§à ỐÁ 
 ã¹ÃÐÂÐ à ÃÔè Áμ Œ ¹ ¢Í §¡ÒÃÈÖ ¡ÉÒÇÔ ¨Ñ Â
ãªŒ¤íÒÇ‹Ò mindfulness «Öè§ÍÒ¨¨ÐäÁ‹μÃ§¡Ñº¡ÒÃ½ƒ¡Êμ Ô
μÒÁá¹Ç¾Ø·¸15 (μ ‹Íä»¨ÐãªŒ¤íÒÇ‹Ò ¡ÒÃ½ƒ¡Êμ Ô) ·íÒãËŒÁÕ
¼ÙŒàª×èÍÇ‹Ò¡ÒÃ½ƒ¡Êμ ÔäÁ‹áμ¡μ ‹Ò§¨Ò¡¡ÒÃ½ƒ¡¼‹Í¹¤ÅÒÂ16
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¾×é¹°Ò¹àº×éÍ§μ Œ¹¢Í§¡ÒÃ½ƒ¡Êμ Ô ¼ÙŒ»¯ÔºÑμ Ôμ ŒÍ§ÃÙŒÊÖ¡μ ÑÇ
μ ×è¹ÍÍ¡ÁÒ¨Ò¡¤ÇÒÁ¤Ô´ËÃ×Í ÊÔè§·Õè·íÒμ ‹Íà¹×èÍ§
à»š¹ÍÑμâ¹ÁÑμ Ôã¹ªÕÇÔμ»ÃÐ¨íÒÇÑ¹·ÑèÇæ ä» ¹Í¡¨Ò¡¹Õé
à·¤¹Ô¤ ËÃ×ÍÃÙ»áºº¡ÒÃÀÒÇ¹Ò (meditation) ã¹
¡ÒÃÈÖ¡ÉÒÇÔ¨ÑÂÁÕ¤ÇÒÁËÅÒ¡ËÅÒÂ «Öè§ Lutz áÅÐ
¤³Ð17 í̈Òá¹¡à»š¹ 2 ¡ÅØ‹ÁãËÞ‹¤×Í ¡ÒÃÀÒÇ¹Ò
áºº¡íÒË¹´ ËÃ×ÍÊÁ¶ÐÀÒÇ¹Ò (concentration or 
focus meditation: FM) ËÃ×Í à»š¹¡ÒÃ¡íÒË¹´ÇÑμ¶Ø 
ÍÒÃÁ³ �à¾×èÍ¨´¨‹ÍËÃ×ÍãÊ‹ã¨ (attention) ÁÕ¼Åà¾×èÍãËŒ
à¡Ô´¤ÇÒÁÊ§º ¨Ôμã¨¼‹Í¹¤ÅÒÂ16  ÁÕÇÔ¸Õ¡ÒÃ»¯ÔºÑμ Ô
áμ¡μ ‹Ò§¡Ñ¹ä» àª‹¹ ¡íÒË¹´¤íÒÀÒÇ¹Ò ¡íÒË¹´ÀÒ¾
¡íÒË¹´¡ÒÃà¤Å×èÍ¹äËÇ¢Í§Ã‹Ò§¡ÒÂ ËÃ×Í¡ÒÃ½ƒ¡áºº
ÇÔ»˜ÊÊ¹ÒÀÒÇ¹Ò (insight meditation ËÃ×Í open
med i t a t i on : OM) «Öè § à»š¹¡ÒÃÃÙŒ ÊÔè §·Õè à¡Ô´¢Öé ¹

·Ò§¡ÒÂáÅÐ·Ò§ã¨ã¹áμ ‹ÅÐ¢³Ðæ â´ÂäÁ‹¡íÒË¹´ÇÑμ¶Ø/
ÍÒÃÁ³ �ã¹¡ÒÃÀÒÇ¹Ò9,15,18 ¡ÒÃÀÒÇ¹Òáºº¹ÕéÁÕ¼Åà¾×èÍ
ãËŒÁÕ»Þ̃ÞÒàËç¹äμÃÅÑ¡É³ � ã¹ªÕÇÔμ»ÃÐ¨íÒÇÑ¹ÊÑÁÁÒÊμ Ô
à¡Ô´¢Öé¹àÍ§ä Œ́¹ŒÍÂ μ ŒÍ§ÍÒÈÑÂ¡ÒÃ½ƒ¡½¹ËÃ×ÍÀÒÇ¹Ò
à¾×èÍãËŒà¡Ô´¢Öé¹º‹ÍÂæ (state of sati) àÁ×èÍÁÕÊÑÁÁÒÊμ Ô
º‹ÍÂæ à¹×Í§æ Ô̈μã¨¨ÐÁÕÊÑÁÁÒÊÁÒ¸Ô¤×Íμ Ñé§ÁÑè¹ àÁ×èÍ
½ƒ¡½¹¨¹ªíÒ¹ÒÞ ÁÕÀÒÇÐ¼ÙŒÃÙŒ à»š¹à¾ÕÂ§¼ÙŒÊÑ§à¡μ
ÊÔè§ã´ÊÔè§Ë¹Öè§10 ¨¹ÁÕ»˜ÞÞÒàËç¹äμÃÅÑ¡É³ � ¤ÅÒÂ¡ÒÃ
ÂÖ´àË¹ÕèÂÇ¾Œ¹·Ø¡¢�ã¹·ÕèÊØ´15 ÍÂ‹Ò§äÃ¡çμÒÁã¹¡ÒÃ
½ƒ¡»¯ÔºÑμ Ô̈ ÃÔ§ ·Ñé§ã¹»ÃÐà·Èä·Â ËÃ×Í MBSR ÁÕ¡ÒÃ½ƒ¡·Ñé§
FM, OM ¤Çº¤Ù‹¡Ñ¹ä»à¹×èÍ§¨Ò¡ FM ¨Ðà¡×éÍ¡ÙÅ
·íÒãËŒ¡ÒÃ OM ÁÕ¤ÇÒÁ¡ŒÒÇË¹ŒÒÁÒ¡¢Öé¹13,16 
 º·¤ÇÒÁ¹ÕéÁÕÇÑμ¶Ø»ÃÐÊ§¤ �à¾×èÍ·º·Ç¹¡ÒÃ
ÈÖ¡ÉÒ»ÃÐÊÒ·ÇÔ·ÂÒÈÒÊμÃ �¢Í§¡ÒÃÀÒÇ¹Ò â´ÂäÁ‹¡Å‹ÒÇ¶Ö§
¡ÃÐºÇ¹·Ò§¨ÔμÇÔ·ÂÒ·ÕèÍ¸ÔºÒÂà¡ÕèÂÇ¡Ñº conscious-
ness, awareness, attention áÅÐ¡ÒÃà»ÃÕÂºà·ÕÂº¼Å
¢Í§¡ÒÃ½ƒ¡Êμ Ô¡Ñº¡ÒÃºíÒºÑ´´ŒÇÂà·¤¹Ô¤Í×è¹

ÇÑÊ´ØáÅÐÇÔ¸Õ¡ÒÃ
 ¡íÒË¹´¤íÒÊíÒ¤ÑÞ ¤×Í mindfulness Ê×º¤Œ¹
ã¹°Ò¹¢ŒÍÁÙÅ Pubmed Central, Science direct, 
Springerlink, Scorpus, Willey áÅÐà¤Ã×èÍ§Á×ÍÊ×º¤Œ¹ 
Google ¡íÒË¹´»‚ ¤.È. 1990 ¶Ö§ ¾ÄÈ Ô̈¡ÒÂ¹ 2011 
¤Œ¹ËÒº·¤ÇÒÁÃÇÁº·¤ÇÒÁ¿„œ¹ÇÔªÒ ÍÀÔÁÒ³ ÃÒÂ§Ò¹
ÇÔ¨ÑÂã¹¤¹ à©¾ÒÐÀÒÉÒÍÑ§¡ÄÉ ÀÒÉÒä·ÂãªŒ¤íÒÇ‹Ò 
ÊÁÒ¸Ô Êμ Ô 

¼Å 
 ä Œ́º·¤ÇÒÁ·Õèà¡ÕèÂÇ¢ŒÍ§áÅÐÊÒÁÒÃ¶Ê×º¤Œ¹
ä´Œ¨íÒ¹Ç¹ 17 àÃ×èÍ§ (àÍ¡ÊÒÃÍŒÒ§ÍÔ§ËÁÒÂàÅ¢ 12, 
18-19, 22-35) â´Â¤Ñ´à©¾ÒÐº·¤ÇÒÁà¡ÕèÂÇ¡Ñº neu-
roscience áÅÐÃÒÂ§Ò¹ÇÔ·ÂÒ¹Ô¾¹ �̧ÀÒÉÒä·Â¨íÒ¹Ç¹ 
1 àÃ×èÍ§
 ¡ÒÃÈÖ¡ÉÒÇÔ¨ÑÂ·Ò§μÐÇÑ¹μ¡ μÅÍ´ÊÒÁÊÔº»‚
à¾×èÍÈÖ¡ÉÒ¤ÇÒÁáμ¡μ ‹Ò§¢Í§¡ÒÃ·íÒ§Ò¹¢Í§ÊÁÍ§
¢³ÐÀÒÇ¹Ò ËÃ×ÍÊÁÍ§¢Í§¾ÃÐÊ§¦�ËÃ×Í¼ÙŒàªÕèÂÇªÒÞ·Õè
½ƒ¡Êμ ÔÊÁèíÒàÊÁÍáμ¡μ ‹Ò§¨Ò¡¤¹·ÑèÇä»ÍÂ‹Ò§äÃ ËÑÇ¢ŒÍ¹Õé
à¾×èÍ·º·Ç¹¡ÒÃÈÖ¡ÉÒ´ŒÇÂÀÒ¾¤Å×è¹ä¿¿‡ÒÊÁÍ§ 
(electrocephalogram: EEG) functional magnetic 
resonance imaging (fMRI) áÅÐ single photon 
emission computed tomography (SPECT) â´Â
àÃÕÂ§ÅíÒ´Ñº»‚·ÕèÈÖ¡ÉÒ
 
EEG
 ¤Å×è¹ä¿¿‡ÒÊÁÍ§ÁÕ¤ÇÒÁáμ¡μ ‹ Ò§μÒÁ
ÊÃÕÃÇÔ·ÂÒ (ÍÒÂØ ÀÒÇÐ§‹Ç§ ËÅÑº à¤ÃÕÂ´) ÂÒ ÊÁ ǾÅ
à¡Å×ÍáÃ‹ã¹Ã‹Ò§¡ÒÂ  ¼ÙŒãËÞ‹»¡μ Ô¨ÐÁÕ¤Å×è¹áÍÅ¿†Ò (8-
12 Hz) ÍÒ¨¨ÐÁÕ¤Å×è¹àºμ ŒÒ (13-25 Hz) ·ÕèÊÁÍ§Ê‹Ç¹Ë¹ŒÒ
áÅÐ¤Å×è¹¸Õμ Œ Ò (4-7 Hz) ¤Å×è¹à´Åμ Œ Ò (≤3Hz) 
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¨ÐÁÕ»ÃÔÁÒ³à¾ÔèÁ¢Öé¹ã¹ª‹Ç§§‹Ç§ËÃ×ÍËÅÑº19 Ê‹Ç¹¡ÒÃÈÖ¡ÉÒ 
EEG ã¹¡ÒÃ½ƒ¡ÀÒÇ¹Òà»š¹¡ÒÃÈÖ¡ÉÒ digital EEG 
àªÔ§»ÃÔÁÒ³ (qualitative EEG: qEEG) ÇÔà¤ÃÒÐË �ª‹Ç§¤Å×è¹
·Õè¡íÒË¹´ (spectral analysis) ´ŒÇÂâ»Ãá¡ÃÁ¤íÒ¹Ç³
«Öè§ÊÒÁÒÃ¶áÊ´§à»š¹ÃÙ»ÀÒ¾μÒÁμ íÒáË¹‹§¢Í§ÊÁÍ§
·ÕèÊ¹ã¨ ËÃ×Íà»š¹μÒÃÒ§μ ÑÇàÅ¢20 â´Â·ÑèÇä»¡ÒÃá»Å¼Å
qEEG ¨Ð¾Ô¨ÒÃ³ÒÃ‹ÇÁ¡Ñº EEG »¡μ Ô«Öè§¼ÙŒá»Å
¼Åμ ŒÍ§ÁÕ¤ÇÒÁªíÒ¹ÒÞ 
 ¡ÒÃ½ƒ¡Êμ ÔÁÕ¼Åμ ‹Í EEG áμ¡μ ‹Ò§¡Ñ¹ä»
¢Öé¹¡Ñºà·¤¹Ô¤¡ÒÃÀÒÇ¹Ò ¤ÇÒÁªíÒ¹ÒÞ¢Í§¡ÒÃÀÒÇ¹Ò 
ÁÕ¡ÒÃÈÖ¡ÉÒ¨íÒ¹Ç¹ÁÒ¡áμ ‹äÁ‹ÊÒÁÒÃ¶à»ÃÕÂºà·ÕÂº
¼Å¡ÒÃÈÖ¡ÉÒä Œ́ à¹×èÍ§¨Ò¡ÇÑÊ ǾÇÔ¸Õ¡ÒÃÈÖ¡ÉÒ ¡ÅØ‹Á
μ ÑÇÍÂ‹Ò§áμ¡μ ‹Ò§¡Ñ¹ áÅÐÁÕ¨íÒ¹Ç¹¤‹Í¹¢ŒÒ§¹ŒÍÂ21-23  

ã¹º·¤ÇÒÁ¹Õé·º·Ç¹áÅÐÇÔà¤ÃÒÐË �¡ÒÃÈÖ¡ÉÒà©¾ÒÐ
·ÕèÁÕ¡ÒÃà»ÃÕÂºà·ÕÂºÃÐËÇ‹Ò§¡ÅØ‹Á·´ÅÍ§¡Ñº¤Çº¤ØÁ 
 ÊíÒËÃÑº»ÃÐà·Èä·Âã¹»‚ ¾.È. òõóø ÊØªÒ´Ò 
ä¡Ã¾ÔºÙÅÂ�24 ä Œ́ÈÖ¡ÉÒ¡ÒÃÍÍ¡¡íÒÅÑ§¡ÒÂ  áºº step 
¾ÃŒÍÁ¡Ñº½ƒ¡ÊÁÒ¸Ôã¹¹Ñ¡ÈÖ¡ÉÒËÞÔ§ í̈Ò¹Ç¹ 110 ¤¹ 
â´Âáº‹§à»š¹ 4 ¡ÅØ‹Á ¤×Í ¡ÅØ‹Á·ÕèÍÍ¡¡íÒÅÑ§¡ÒÂÍÂ‹Ò§à´ÕÂÇ 
¡ÅØ‹ Á·Õè ÍÍ¡¡íÒÅÑ §¡ÒÂÃ‹ ÇÁ¡Ñº½ƒ¡ÊÁÒ¸Ô´Œ ÇÂÇÔ ¸Õ
¹Ñº 1-5 áÅÐ¡íÒÁ×Í¢ÇÒ ¨¹¤ÃºàÇÅÒ ¡ÅØ‹Á·Õè½ƒ¡ÊÁÒ¸Ô
ÍÂ‹Ò§à´ÕÂÇâ´ÂãËŒ¼ÙŒ½ƒ¡ÁÍ§à¢çÁÇÔ¹Ò·Õ áÅÐÁÕÊÁÒ¸ÔÍÂÙ‹·Õè
à¢çÁÇÔ¹Ò·Õ ËÅÑ§¨Ò¡¹Ñé¹ãËŒãªŒ¹ÔéÇÁ×Íà¤ÒÐË¹ŒÒ¢Òμ¹àÍ§
·Ø¡¤ÃÑé§·Õèà¢çÁÇÔ¹Ò·Õ¼‹Ò¹ª‹Ç§ 5 ÇÔ¹Ò·Õ áÅÐ¡ÅØ‹Á¤Çº¤ØÁ 
μ Ố μÒÁ»ÃÐàÁÔ¹¼Å¤Å×è¹áÍÅ¿†Òã¹ÊÑ»´ÒË �·Õè 2, 4 áÅÐ
8 ÊÑ»´ÒË � ¾ºÇ‹Òã¹¡ÅØ‹Á·Õè·íÒÊÁÒ¸ÔÃ‹ÇÁ¡Ñº¡ÒÃ
ÍÍ¡¡íÒÅÑ§¡ÒÂÁÕ¤Å×è¹áÍÅ¿†Òà»ÅÕèÂ¹á»Å§ÊÙ§ÊǾ  áμ ‹äÁ‹ÁÕ
¤ÇÒÁáμ¡μ ‹Ò§ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ¡Ñº¡ÅØ‹Á·Õè·íÒÊÁÒ¸Ô 
¡ÒÃÈÖ¡ÉÒ¹ÕéÁÕ¢ŒÍ¨íÒ¡Ñ´ã¹¡ÒÃºÑ¹·Ö¡áÅÐ¡ÒÃÇÔà¤ÃÒÐË �
¤Å×è¹ä¿¿‡ÒÊÁÍ§«Öè§äÁ‹ãª‹¡ÒÃºÑ¹·Ö¡áººÁÒμÃ°Ò¹
áÅÐÇÔà¤ÃÒÐË �´ŒÇÂ spectral analysis

 Dunn áÅÐ¤³Ð16 ÈÖ¡ÉÒ EEG ã¹¹Ñ¡ÈÖ¡ÉÒ
¨íÒ¹Ç¹ 10 ¤¹ ·Õè¼‹Ò¹¡ÒÃ½ƒ¡ÊÍ¹ÀÒÇ¹Ò·Ñé§áºº FM 
áÅÐ OM à»š¹ÃÐÂÐàÇÅÒ 10 ÊÑ»´ÒË � â´ÂàÃÔèÁμ Œ¹ FM 
à»š¹àÇÅÒμ Ô´μ ‹Í¡Ñ¹ 5 ÊÑ»´ÒË �æ ÅÐ 5 ÇÑ¹æ ÅÐ 10
¹Ò·Õ ¶Ö§ 30 ¹Ò·Õ ãËŒ¡íÒË¹´ÅÁËÒÂã¨ ËÃ×Í¡ÒÃ¾Í§ÂØº
¢Í§¡ÃÐºÑ§ÅÁ Ê‹Ç¹ OM àÃÔèÁμ Œ¹´ŒÇÂ FM ÍÂ‹Ò§¹ŒÍÂ 
3 ¹Ò·Õ μ ‹Í´ŒÇÂ OM ´ŒÇÂ¡ÒÃ½ƒ¡ÃÙŒμÒÁ»¡μ Ô àª‹¹ 
¡ÒÃÁÍ§àËç¹ ¡ÒÃä´ŒÂÔ¹ ¡ÒÃÃÑºÃÊ ºÒ§¤ÃÑé§ÍÒ¨¨Ð
´ŒÇÂ¡ÒÃ¡íÒË¹´ àª‹¹ àËç¹Ë¹Í ä Œ́ÂÔ¹Ë¹ÍàºÒæ 
ËÅÑ§¨Ò¡¹Ñé¹ÍÕ¡ÊÍ§ÊÑ»´ÒË �ãËŒ½ƒ¡à´Ô¹ÊÅÑº¡ÒÃ¹Ñè§ áÅÐ
Ê‹§àÊÃÔÁãËŒ½ƒ¡ã¹ªÕÇÔμ»ÃÐ¨íÒÇÑ¹ àª‹¹ ¢³ÐàÃÕÂ¹ ËÃ×Í
¡Ô¨ÇÑμÃ»ÃÐ¨íÒÇÑ¹áÅÐºÑ¹·Ö¡ã¹ÊÁØ´ ºÑ¹·Ö¡ EEG ã¹
¢³Ð¼‹Í¹¤ÅÒÂ ¢³Ð» Ô̄ºÑμ Ô FM áÅÐ OM μÒÁÅíÒ´Ñº
áμ ‹ÅÐ¡Ô¨¡ÃÃÁãªŒàÇÅÒ»ÃÐÁÒ³ 15 ¹Ò·Õ ¾ºÇ‹Ò EEG 
ÃÐËÇ‹Ò§ OM, FM áÅÐ¼‹Í¹¤ÅÒÂáμ¡μ ‹Ò§¡Ñ¹ â´Â·Õè
¢³Ð¼‹Í¹¤ÅÒÂ ÁÕá¹Çâ¹ŒÁ¢¹Ò´¤Å×è¹à´Åμ ŒÒáÅÐ¸Õμ ŒÒ
ÁÒ¡¡Ç‹Ò·ÑèÇÊÁÍ§ â´ÂàÁ×èÍà»ÃÕÂºà·ÕÂº¡Ñº FM ¨Ð
¾º¤ÇÒÁáμ¡μ ‹Ò§ã¹·Ø¡μ íÒáË¹‹§¢Í§ÊÁÍ§ áμ ‹àÁ×èÍ
à»ÃÕÂºà·ÕÂº¡Ñº OM ̈ Ð¾º¤ÇÒÁáμ¡μ ‹Ò§à©¾ÒÐÊÁÍ§ 
Ê‹Ç¹Ë¹ŒÒáÅÐÊ‹Ç¹¡ÅÒ§  Ê‹Ç¹¤Å×è¹¤ÇÒÁ¶ÕèÊÙ§ 
(áÍÅ¿†ÒáÅÐàºμ ŒÒ) ãËŒ¼Å¡ÅÑº¡Ñ¹ ¤×Í ã¹ FM 
áÅÐ OM ̈ Ð¾º¢¹Ò´ÊÙ§¡Ç‹Ò¢³Ð¼‹Í¹¤ÅÒÂã¹ÊÁÍ§
Ê‹Ç¹¡ÅÒ§áÅÐÊ‹Ç¹ËÅÑ§ ¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹Õé à»š¹ËÅÑ¡°Ò¹
·ÕèÊ¹ÑºÊ¹Ø¹Ç‹Ò¡ÒÃÀÒÇ¹Ò·ÕèÁÕà·¤¹Ô¤μ ‹Ò§¡Ñ¹Ê‹§¼Å
ãËŒ¤Å×è¹ä¿¿‡ÒÊÁÍ§áμ¡μ ‹Ò§¡Ñ¹ «Öè§à»š¹¡ÒÃÂ×¹ÂÑ¹Ç‹Ò
¡ÒÃÀÒÇ¹Ò·Ñé§ OM áÅÐ FM áμ¡μ ‹Ò§¨Ò¡¢³Ð
¼‹Í¹¤ÅÒÂ ÊíÒËÃÑº¡ÒÃà»ÃÕÂºà·ÕÂº¤ÇÒÁáμ¡μ ‹Ò§
ÃÐËÇ‹Ò§ OM ¡Ñº FM ¼ÙŒÇÔ̈ ÑÂäÁ‹ä´ŒÇÔà¤ÃÒÐË �à»ÃÕÂºà·ÕÂº
¡Ñ¹â´ÂμÃ§  ÊíÒËÃÑºà·¤¹Ô¤ OM ·ÕèÃÐºØ ÁÕ¤ÇÒÁ
μ Ñé§ã¨·Õè¡íÒË¹´ÃÙŒË¹Íæ (äÁ‹ãª‹á¤‹ÃÙŒá¤‹´Ùà©Âæ) ·íÒãËŒ
¤Å×è¹ä¿¿‡ÒÊÁÍ§¢³Ð OM áÅÐ FM àÁ×èÍà»ÃÕÂºà·ÕÂº
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¡Ñº¢³Ð¼‹Í¹¤ÅÒÂ ¾ºÇ‹ÒÁÕ¤Å×è¹áÍÅ¿†ÒáÅÐàºμ ŒÒÊÙ§¢Öé¹
ã¹Ê‹Ç¹ÊÁÍ§Ê‹Ç¹ËÅÑ§áÅÐÊ‹Ç¹¡ÅÒ§«Öè§à»š¹ÊÁÍ§
Ê‹Ç¹·ÕèÃÑºÃÙŒ·Ò§Ã‹Ò§¡ÒÂ (somatosensory area) 
 Davidson áÅÐ¤³Ð25 ÈÖ¡ÉÒ¡ÅØ‹Áμ ÑÇÍÂ‹Ò§
¨íÒ¹Ç¹ 25 ¤¹ à»ÃÕÂºà·ÕÂº¡Ñº¡ÅØ‹Á¤Çº¤ØÁ¨íÒ¹Ç¹ 
16 ¤¹ (ÍÂÙ‹ÃÐËÇ‹Ò§ÃÍà¢ŒÒÃÑº¡ÒÃºíÒºÑ´) «Öè§ÊÁÑ¤Ãã¨
à¢ŒÒÃÑº¡ÒÃÃÑ¡ÉÒÍÒ¡ÒÃà¤ÃÕÂ´´ŒÇÂ¡ÒÃ½ƒ¡Êμ ÔμÒÁ
ËÅÑ¡ÊÙμÃ´ŒÇÂ MBSR ·Õè¾Ñ²¹Òâ´Â Kabat–Zinn 
¡ÒÃμÃÇ¨´ŒÇÂ spectral analysis EEG ¾ºÇ‹ÒÁÕ¡ÒÃ
¡ÃÐμ ØŒ¹ÊÁÍ§«Õ¡«ŒÒÂ´ŒÒ¹Ë¹ŒÒ¨Ò¡¡ÒÃÇÔà¤ÃÒÐË � alpha 
index ÃÐËÇ‹Ò§¡ÅØ‹ÁÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ àª‹¹à´ÕÂÇ¡Ñº
¡ÒÃÈÖ¡ÉÒ¢Í§ Chan áÅÐ¤³Ð26 ÈÖ¡ÉÒã¹¹Ñ¡ÈÖ¡ÉÒ
·Õè½ƒ¡ÀÒÇ¹Ò´ŒÇÂ triarchic body-pathway à»š¹¡ÒÃ
½ƒ¡¡ÒÃ¼‹Í¹¤ÅÒÂáºº¨Õ¹âºÃÒ³ ¨Ò¡ÈÕÃÉÐÊÙ‹à·ŒÒ
¼‹Ò¹Ã‹Ò§¡ÒÂμÒÁá¹Ç´ŒÒ¹Ë¹ŒÒ-ËÅÑ§ áÅÐ Œ́Ò¹¢ŒÒ§¢Í§
Ã‹Ò§¡ÒÂ à»ÃÕÂºà·ÕÂº¡Ñº¡ÒÃ¿̃§à¾Å§ ¾ºÇ‹ÒÁÕ¡ÒÃ
¡ÃÐμ ØŒ¹ÊÁÍ§«Õ¡«ŒÒÂ (alpha index Å´Å§) áÅÐ¾º
¤Å×è¹¸Õμ ŒÒμ íÒáË¹‹§¢Í§ frontal midline à©¾ÒÐ¡ÅØ‹Á
·Õè½ƒ¡ÀÒÇ¹Òà·‹Ò¹Ñé¹ ÍÂ‹Ò§äÃ¡çμÒÁ¡ÒÃÈÖ¡ÉÒ¢Í§ 
Davidson ¡ÅØ‹Áμ ÑÇÍÂ‹Ò§à»š¹¼ÙŒà¢ŒÒÃÑººíÒºÑ́ ¤ÇÒÁà¤ÃÕÂ´
äÁ‹ãª‹¤¹·ÑèÇä» äÁ‹ä´Œ¤Çº¤ØÁÍÒÂØ¢Í§¡ÅØ‹Á¤Çº¤ØÁ 
áμ ‹à»š¹¡ÒÃÈÖ¡ÉÒ¤ÃÑé§áÃ¡·ÕèÁÕ¡ÒÃà»ÃÕÂºà·ÕÂºáÅÐ
μ Ô´μÒÁ¼Å´ŒÒ¹Í×è¹¢Í§¡ÒÃ½ƒ¡Êμ Ô ¤×Í ÁÕ¡ÒÃÊÃŒÒ§
ÀÙÁÔμ ŒÒ¹·Ò¹μ ‹Í¡ÒÃ©Ṍ ÇÑ¤«Õ¹ä¢ŒËÇÑ́ ãËÞ‹ (ÃÐ´Ñº antibody) 
ÊÙ§¡Ç‹Ò¡ÅØ‹Á¤Çº¤ØÁÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ
 Cahn áÅÐ¤³Ð27 ÈÖ¡ÉÒ qEEG ã¹¡ÅØ‹Á
μ ÑÇÍÂ‹Ò§½ƒ¡áººÇÔ»˜ÊÊ¹Ò ¨íÒ¹Ç¹ 16 ¤¹ ·ÕèÀÒÇ¹Ò   
·Ø¡ÇÑ¹ÍÂ‹Ò§μ Ô´μ ‹Í¡Ñ¹äÁ‹¹ŒÍÂ¡Ç‹Ò 1 »‚ à©ÅÕèÂ 13 »‚ 
(SD=10.7) áº‹§à»š¹¡ÅØ‹Á·ÕèÁÕ»ÃÐÊº¡ÒÃ³ �¹ŒÍÂ¡Ç‹Ò 
5 »‚ áÅÐÁÒ¡¡Ç‹Ò 10 »‚ í̈Ò¹Ç¹ 6 áÅÐ 10 ¤¹ 
μÒÁÅíÒ´Ñº ºÑ¹·Ö¡ EEG ã¹¢³ÐÀÒÇ¹Ò áÅÐ ¢³Ð

¾Ñ¡â´ÂãËŒ¤Ô´¶Ö§àËμ Ø¡ÒÃ³ �·Õè¼‹Ò¹ÁÒâ´Âà»š¹àËμ Ø¡ÒÃ³ �
·ÑèÇæ ä» (neutral past events) à¾×èÍãËŒàºÕèÂ§àº¹
¡ÒÃà¢ŒÒÊÙ‹¡ÒÃÀÒÇ¹Òâ´ÂÍÑμâ¹ÁÑμ Ô ÇÔà¤ÃÒÐË�à©¾ÒÐ 6 
¹Ò·ÕÊØ´·ŒÒÂ¢Í§áμ ‹ÅÐª‹Ç§¡ÒÃºÑ¹·Ö¡ ¾º¤Å×è¹á¡ÁÁ‹Ò
μ íÒáË¹‹§ parieto-occipital ¾ÃŒÍÁ¡Ñº delta power 
Å´Å§·Õèμ íÒáË¹‹§ frontal lobe ·Ñé§ÊÍ§¢ŒÒ§áÅÐ ÁÕ 
¢¹Ò´¢Í§¤Å×è¹¸Õμ ŒÒà¾ÔèÁ¢Öé¹·Õèμ íÒáË¹‹§ frontal àÁ×èÍ
à»ÃÕÂºà·ÕÂº¡ÑºÀÒÇÐ¾Ñ¡ â´Â·Õè¤Å×è¹á¡ÁÁ‹Ò (30-50 
Hz) ·Õèμ íÒáË¹‹§ occipital lobe ÁÕá¹Çâ¹ŒÁÊÑÁ¾Ñ¹¸ �¡Ñº
»ÃÐÊº¡ÒÃ³ �ÃÐÂÐàÇÅÒ·Õè½ƒ¡½¹ «Öè§¡ÒÃÈÖ¡ÉÒ¢Í§ 
Cahn äÁ‹¾º alpha effect ÃÐËÇ‹Ò§ÀÒÇ¹Ò¡ÑºÀÒÇÐ
»¡μ Ô ã¹¼ÙŒàªÕèÂÇªÒÞ «Öè§μ ‹Ò§¨Ò¡¡ÒÃÈÖ¡ÉÒ¢Í§ Chan 
áÅÐ Robertson à»š¹¡ÒÃÈÖ¡ÉÒã¹¼ÙŒ½ƒ¡»¯ÔºÑμ ÔãËÁ‹ ¡ÒÃ
à»ÅÕèÂ¹á»Å§´Ñ§¡Å‹ÒÇÍÒ¨¨Ðà»š¹¡ÒÃàÃÔèÁμ Œ¹¢Í§ÊÁÍ§
·ÕèÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§ Ê‹Ç¹ gamma effect ÁÕÃÒÂ§Ò¹
ã¹ÇÔ»ỄÊ¹ÒÀÒÇ¹Òà©¾ÒÐ¼ÙŒ·ÕèàªÕèÂÇªÒÞáÅÐ¡ÒÃÀÒÇ¹Ò
áººá¼‹àÁμμÒ¢Í§ÅÒÁÐ·Ôàºμ ÍÂ‹Ò§äÃ¡çμÒÁ ¡ÒÃ
ÃÒÂ§Ò¹ gamma effect ÁÕ»ÃÐà´ç¹ã¹¡ÒÃÈÖ¡ÉÒμ ‹Íä»
ã¹ÃÙ»áºº¡ÒÃÀÒÇ¹Ò ¡ÒÃºÑ¹·Ö¡ μ íÒáË¹‹§¢Í§ 
electrode ·ÕèÇÔà¤ÃÒÐË� 
 Travis áÅÐ Shear28 ä´Œ·º·Ç¹¡ÒÃÈÖ¡ÉÒ 
EEG ã¹¡ÒÃÀÒÇ¹ÒÃÙ»áººμ ‹Ò§æ ÊÃØ»Ç‹Òã¹¢³Ð½ƒ¡
ÇÔ»˜ÊÊ¹Ò à«ç¹ âÂ¤Ð¨Ð¾º¤Å×è¹¸Õμ ŒÒμ íÒáË¹‹§ frontal 
midline ÊÙ§ áÅÐ¤Å×è¹à´Åμ ŒÒμ èíÒ ÃÙ»áºº Transcen-
dental Meditation (TM) à»š¹¡ÒÃÊÁ¶ÐÀÒÇ¹Ò áºº
Ë¹Öè§·Õè¾º¤Å×è¹áÍÅ¿†ÒÊÙ§ áμ ‹ÊíÒËÃÑº¼ÙŒ·Õè½ƒ¡½¹μ ‹Íà¹×èÍ§
àª‹¹¡ÒÃÈÖ¡ÉÒã¹¾ÃÐ·Ôàºμ¾º¤Å×è¹àºμ ŒÒ 2 (¤ÇÒÁ¶Õè 
20-30Hz) áÅÐ¤Å×è¹á¡ÁÁ‹Ò ã¹¢³Ð·Õè¡íÒÅÑ§ÀÒÇ¹Ò  
¡ÒÃ½ƒ¡ÀÒÇ¹Ò·Õèà¹Œ¹¡ÒÃ¼‹Í¹¤ÅÒÂ¨Ð¾ºÇ‹ÒÁÕ¤Å×è¹¸Õμ ŒÒ
ÊÙ§ ËÃ×Í à´Åμ ŒÒÊÙ§ ã¹¢³Ð·Õèà¹Œ¹¡ÒÃ¡íÒË¹´¨ÐÁÕ¤Å×è¹
áÍÅ¿†ÒËÃ×Íàºμ ŒÒÊÙ§¡Ç‹Ò ÍÂ‹Ò§äÃ¡çμÒÁ¡ÒÃÈÖ¡ÉÒ
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¤Å×è¹ä¿¿‡ÒÊÁÍ§à»š¹¡ÒÃ·íÒ§Ò¹·ÕèμÃÇ¨¤Œ¹ä´Œà©¾ÒÐ
à»Å×Í¡ÊÁÍ§à·‹Ò¹Ñé¹ «Öè§äÁ‹·ÃÒºÇ‹Ò¡ÒÃà»ÅÕèÂ¹á»Å§
¢Í§¤Å×è¹ä¿¿‡Ò·Õèà¡Ô´¢Öé¹ÁÒ¨Ò¡ÊÁÍ§Ê‹Ç¹ã´  
 fMRI à»š¹¡ÒÃÈÖ¡ÉÒ¡ÒÃà»ÅÕèÂ¹á»Å§¡ÒÃ
äËÅàÇÕÂ¹¢Í§àÅ×Í´ËÃ×Í¡ÃÐºÇ¹¡ÒÃÊÑ¹´Ò» (metabo-
lism) ËÃ×Í»ÃÔÁÒ³ÍÍ¡«Ôà¨¹¢Í§ÊÁÍ§¢³Ð·íÒ¡Ô̈ ¡ÃÃÁ
·ÕèÈÖ¡ÉÒ ´ŒÇÂ¡ÒÃÊÃŒÒ§ÀÒ¾´ŒÇÂ¤Å×è¹áÁ‹àËÅç¡áÅÐ
¡ÒÃ¤íÒ¹Ç³à¾×èÍáÊ´§μ íÒáË¹‹§à©¾ÒÐ·Õè¢Í§ÊÁÍ§«Öè§
¶Ù¡¡ÃÐμ ØŒ¹μÒÁ¡Ô¨¡ÃÃÁ·ÕèÈÖ¡ÉÒ à»š¹¡ÒÃÈÖ¡ÉÒ¡ÒÃ
à»ÅÕèÂ¹á»Å§ã¹¢³Ð»˜¨¨ØºÑ¹ (acute phase)  «Öè§ä´Œ
ÃÑº¤ÇÒÁ¹ÔÂÁà¾ÔèÁÁÒ¡¢Öé¹29 áμ ‹»˜¨¨ØºÑ¹ÂÑ§ÁÕ¢ŒÍ í̈Ò¡Ñ´
ã¹¡ÒÃ»ÃÐÂØ¡μ�ã¹àÇª»¯ÔºÑμ Ô¨Ö§à»š¹¡ÒÃÈÖ¡ÉÒÇÔ¨ÑÂã¹
ËŒÍ§·´ÅÍ§à·‹Ò¹Ñé¹ ã¹ÃÐÂÐáÃ¡ÁÕÃÒÂ§Ò¹¼Å fMRI 
ã¹¢³ÐÀÒÇ¹Ò ¾ºÇ‹ÒÁÕ¡ÒÃ¡ÃÐμ ØŒ¹¢Í§ÊÁÍ§Ê‹Ç¹ 
dorsolateral prefrontal cortex (DLPFC) ¢ŒÒ§¢ÇÒ 
μ ‹ÍÁÒ¾ºÇ‹ÒÇÔ̧ Õ¡ÒÃÈÖ¡ÉÒ ÃÙ»áºº¡Ô̈ ¡ÃÃÁËÃ×Íà·¤¹Ô¤    
¡ÒÃÀÒÇ¹Ò¹Ñé¹ÁÕ¼Åμ ‹ Í¡ÒÃ¡ÃÐμ ØŒ ¹¢Í§ÊÁÍ§·Õè
áμ¡μ ‹Ò§¡Ñ¹ àª‹¹ ¡ÒÃÀÒÇ¹Ò·Õè¡íÒË¹´ÅÁËÒÂã¨ ÁÕ¡ÒÃ
¡ÃÐμ ØŒ¹ÊÁÍ§Ê‹Ç¹ anterior cingulated cortex (ACC) 
áÅÐ medial prefrontal cortex  ¡ÒÃÀÒÇ¹Ò ·Õè¡íÒË¹´
¤íÒÀÒÇ¹ÒÁÕ¡ÒÃ¡ÃÐμ ØŒ¹Ê‹Ç¹ frontoparietal network 
¡ÒÃ¡íÒË¹´ÃÙŒÍÒÃÁ³ � (ËÁÒÂ¶Ö§¤ÇÒÁ¤Ô´ ¤ÇÒÁÃÙŒÊÖ¡
·Ò§ã¨) ÁÕ¡ÒÃ¡ÃÐμ ØŒ¹ fronto-limbic21 ¹Í¡¨Ò¡¹ÕéÃÐÂÐ
àÇÅÒ·Õè½ƒ¡Êμ Ô ¡çáÊ´§¼Å¡ÒÃ¡ÃÐμ ØŒ¹ÊÁÍ§μ íÒáË¹‹§·Õè
áμ¡μ ‹Ò§¡Ñ¹´ŒÇÂ´Ñ§¡ÒÃÈÖ¡ÉÒ·Õè¨Ð¡Å‹ÒÇμ ‹Íä»18

 Brefczynski-Lewis áÅÐ¤³Ð30 áË‹§
ÁËÒÇÔ·ÂÒÅÑÂ Wisconsin ·íÒ¡ÒÃÈÖ¡ÉÒã¹¼ÙŒàªÕèÂÇªÒÞ
¡ÒÃÀÒÇ¹Òáºº·Ôàºμà»ÃÕÂºà·ÕÂº¡Ñº¼ÙŒ»¯ÔºÑμ ÔãËÁ‹
¤Çº¤ØÁ´ŒÇÂÍÒÂØ̈ íÒ¹Ç¹ 12 ¤¹ â´Â·Õè¼ÙŒàªÕèÂÇªÒÞà»š¹
ªÒÇàÍàªÕÂ 7 ¤¹ ¤Íà¤àªÕèÂ¹ 5 ¤¹ Ê‹Ç¹¼ÙŒ»¯ÔºÑμ ÔãËÁ‹
àª×éÍªÒμ Ô¤Íà¤àªÕèÂ¹·Ñé§ËÁ´ áÅÐÁÕ¡ÅØ‹Á¤Çº¤ØÁÍÕ¡¡ÅØ‹Á

¨íÒ¹Ç¹ 11 ¤¹ ¨Ðä´ŒÃÑºà§Ô¹¶ŒÒËÒ¡·íÒä´Œ´Õμ Ô´ÍÑ¹´Ñº
¢Í§Ë¹Öè§ã¹ÊÒÁ ¡ÅØ‹Áμ ÑÇÍÂ‹Ò§¨Ðμ ŒÍ§ÀÒÇ¹Ò ́ ŒÇÂ¡ÒÃ
à¾‹§¨Ǿ àÅç¡º¹¨ÍÊÕà·Ò¹Ò¹»ÃÐÁÒ³ 2.7 ¹Ò·Õ áÅÐ¾Ñ¡ 
1.6 ¹Ò·Õ ÊÅÑº¡Ñ¹ÊÕèÃÍºÃÇÁ»ÃÐÁÒ³ 20 ¹Ò·Õ ã¹¢³Ð
ÀÒÇ¹Ò¨ÐÁÕàÊÕÂ§á·Ã¡·Ñé§àÊÕÂ§ Œ́Ò¹ºÇ¡ ´ŒÒ¹ÅºáÅÐ
¡ÅÒ§æ â´Â¡íÒË¹´àÇÅÒàÊÕÂ§·Õè¡ÃÐμ ØŒ¹ÁÕáººá¼¹ ¼Å
¡ÒÃÈÖ¡ÉÒ¾ºÇ‹Ò ¢³ÐÀÒÇ¹Ò ÊÁÍ§¢Í§·Ø¡¤¹ÁÕ¡ÒÃ
¡ÃÐμ ØŒ¹·Õèμ íÒáË¹‹§ frontal parietal, lateral occipital, 
insula, thalamus, basal ganglion áÅÐ cerebellum 
ÁÒ¡¡Ç‹Òã¹¢³Ð¾Ñ¡ à©¾ÒÐ¼ÙŒ»¯ÔºÑμ ÔãËÁ‹ÁÕ negative 
activation ¢³Ð¾Ñ¡ÁÒ¡¡Ç‹ÒÀÒÇ¹Ò ·Õèμ íÒáË¹‹§ anterior 
temporal lobe ·Ñé§ÊÍ§¢ŒÒ§ â´Â·Õèã¹¼ÙŒàªÕèÂÇªÒÞÁÕ¡ÒÃ
¡ÃÐμ ØŒ¹μíÒáË¹‹§ left superior frontal gyrus (SFG)/
middle frontal gyrus (MFG) ã¹¢³ÐÀÒÇ¹ÒàÁ×èÍà»ÃÕÂº
à·ÕÂº¡Ñº¢³Ð¾Ñ¡áÅŒÇ¾ºÇ‹ÒÊÁÍ§¢Í§¼ÙŒàªÕèÂÇªÒÞ
ÁÕ¡ÒÃ¡ÃÐμ ØŒ¹ÁÒ¡¡Ç‹Ò¼ÙŒ»¯ÔºÑμ ÔãËÁ‹ àÁ×èÍáÂ¡¡ÅØ‹Á
¼ÙŒàªÕèÂÇªÒÞà»š¹ 2 ¡ÅØ‹Á ¡ÅØ‹ÁáÃ¡ ÁṎ íÒ¹Ç¹ªÑèÇâÁ§¡ÒÃ
ÀÒÇ¹Òà©ÅÕèÂ 44,000 ªÑèÇâÁ§ (37,000-52,000 ªÑèÇâÁ§) 
áÅÐ¡ÅØ‹Á·ÕèÊÍ§ÁÕ¨íÒ¹Ç¹ªÑèÇâÁ§¡ÒÃÀÒÇ¹Òà©ÅÕèÂ
¹ŒÍÂ¡Ç‹Ò 19,000 ªÑèÇâÁ§ (10,000-24,000 ªÑèÇâÁ§) 
¾ºÇ‹Òã¹¡ÅØ‹Á·Õè¨íÒ¹Ç¹ªÑèÇâÁ§¡ÒÃÀÒÇ¹Ò¹ŒÍÂÁÕ¡ÒÃ
¡ÃÐμ ØŒ¹ÊÁÍ§ (ã¹μ íÒáË¹‹§·ÕèÊ¹ã¨ÈÖ¡ÉÒ«Öè§ÁÒ¨Ò¡¡ÒÃ
·º·Ç¹àÍ¡ÊÒÃ) ÊÙ§ÊØ´ÁÒ¡¡Ç‹Ò¼ÙŒ»¯ÔºÑμ ÔãËÁ‹ áÅÐ
¼ÙŒ·ÕèÁÕ¨íÒ¹Ç¹ªÑèÇâÁ§ÊÙ§¡Ç‹Òà»š¹¡ÒÃÂ×¹ÂÑ¹ inverted u 
shape ¢Í§¡ÒÃ·íÒ§Ò¹¢Í§ÊÁÍ§ã¹Ê‹Ç¹¡ÒÃÀÒÇ¹Ò
áºº¡íÒË¹´ â´Â·Õè¤ÇÒÁμ Ñé§ã¨ËÃ×Í¤ÇÒÁ¾ÂÒÂÒÁà¾ÔèÁ¢Öé¹
áÅÐÅ´Å§àÁ×èÍàªÕèÂÇªÒÞ¶Ö§ÃÐ´Ñº áÅÐ ã¹¢³ÐàÃÔèÁ
ÀÒÇ¹Ò ÈÖ¡ÉÒ Œ́ÇÂ fMRI ¾ºÇ‹Ò DLPFC ÁÕ¡ÒÃ
¡ÃÐμ ØŒ¹ª‹Ç§ÊÑé¹¡Ç‹Ò¼ÙŒàªÕèÂÇªÒÞ·ÕèÁÕ¨íÒ¹Ç¹ªÑèÇâÁ§ÊÙ§ 
 Lutz áÅÐ¤³Ð31 áË‹§ÁËÒÇÔ·ÂÒÅÑÂ 
Wisconsin ÈÖ¡ÉÒ¡ÅØ‹Áμ ÑÇÍÂ‹Ò§¤×ÍÅÒÁÐ·Ôàºμ¨íÒ¹Ç¹
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16 ÃÙ» à»ÃÕÂºà·ÕÂº¡Ñº¡ÅØ‹Áà»ÃÕÂºà·ÕÂº¤Çº¤ØÁÍÒÂØ
¨íÒ¹Ç¹ 14 ¤¹ ·ÕèàÃÔèÁ½ƒ¡»¯ÔºÑμ Ô 1 ÊÑ»´ÒË � ¡‹Í¹¡ÒÃ
ÈÖ¡ÉÒ ÊíÒËÃÑº¼ÙŒ½ƒ¡»¯ÔºÑμ ÔãËÁ‹ ãËŒ½ƒ¡»¯ÔºÑμ ÔàÁμμÒ
ÀÒÇ¹Òâ´ÂÃÐÂÐáÃ¡¨Ðä´ŒÃÑº¤íÒÊÍ¹ ãËŒ¹Ö¡¶Ö§¤¹·Õè
ÃÙŒ¨Ñ¡ ¹ŒÍÁã¨Ê‹§¤ÇÒÁ»ÃÒÃ¶¹Ò´Õ¤ÇÒÁ¾ÃŒÍÁ·Õè¨ÐãËŒ
¤ÇÒÁª‹ÇÂàËÅ×Íâ´ÂäÁ‹ÁÕà§×èÍ¹ä¢ μ ‹Í¨Ò¡¹Ñé¹ãËŒÊ‹§
¤ÇÒÁ»ÃÒÃ¶¹Ò´Õâ´ÂäÁ‹̈ íÒ¡Ñ́ à©¾ÒÐ¤¹·ÕèÃÙŒ̈ Ñ¡ ¡ÒÃÈÖ¡ÉÒ
¾ºÇ‹ÒÊÁÍ§¢Í§ÅÒÁÐÁÕ¡ÒÃ¡ÃÐμ ØŒ¹μ íÒáË¹‹§ insula 
ÁÒ¡¡Ç‹ÒàÁ×èÍä´ŒÂÔ¹àÊÕÂ§ÃíÒ¤ÒÞ (sounds of distress) 
à»ÃÕÂºà·ÕÂº¡ÑºàÁ×èÍä´ŒàÊÕÂ§·Ò§ºÇ¡ËÃ×ÍàÊÕÂ§»¡μ Ô
áÅÐàÁ×èÍà»ÃÕÂºà·ÕÂº¡Ñº¼ÙŒ»¯ÔºÑμ ÔãËÁ‹ ã¹¡ÒÃà»ÃÕÂºà·ÕÂº
¢³ÐàÁμμÒÀÒÇ¹Ò¡Ñº¢³Ð¾Ñ¡ÃÐËÇ‹ Ò§ÅÒÁÐ
¡Ñº¼ÙŒ»¯ÔºÑμ ÔãËÁ‹¾ºÇ‹ÒÊÁÍ§¢Í§ÅÒÁÐÁÕ¡ÒÃ¡ÃÐμ ØŒ¹·Õè
μ íÒáË¹‹§ amygdala temporoparietal junction ¢ŒÒ§¢ÇÒ 
áÅÐ μ íÒáË¹‹§ superior temporal sulcus μ ‹ÍàÊÕÂ§
·Ø¡áººÁÒ¡¡Ç‹Ò¼ÙŒ½ƒ¡»¯ÔºÑμ ÔãËÁ‹ ¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹ÕéáÊ´§
ãËŒàËç¹¤ÇÒÁàªÕèÂÇªÒÞã¹¡ÒÃ½ƒ¡Êμ ÔÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§
ÊÁÍ§Ê‹Ç¹·Õè·íÒË¹ŒÒ·ÕèÃÑºÃÙŒ¤ÇÒÁÃÙŒÊÖ¡ (insula) ·íÒ§Ò¹àÃçÇ¢Öé¹
â´Âà©¾ÒÐ¨Ò¡ÊÔè§¡ÃÐμ ØŒ¹·Õèà»š¹·Ò§Åº «Öè§ÁÕÇ§¨Ã
·Õèμ ‹Ò§ä»¨Ò¡¤¹¸ÃÃÁ´Ò 
 Manna áÅÐ¤³Ð32 ÈÖ¡ÉÒã¹¾ÃÐÊ§¦�¹Ô¡ÒÂ
à¶ÃÇÒ·ÊÒÂ¾ÃÐÍÒ¨ÒÃÂ�ªÒ ̈ íÒ¹Ç¹ 8 ÃÙ» à»ÃÕÂºà·ÕÂº
ÃÐËÇ‹Ò§ FM (ÃÙŒÅÁËÒÂã¨), OM áÅÐ¢³Ð¾Ñ¡ 
áÅÐà»ÃÕÂºà·ÕÂºÃÐËÇ‹Ò§¾ÃÐÊ§¦�¡Ñº¼ÙŒ»¯ÔºÑμ ÔãËÁ‹ 
10 ÇÑ¹ ¡‹Í¹¡ÒÃ·´ÅÍ§ ̈ íÒ¹Ç¹ 8 ¤¹ ¾ºÇ‹Ò ¾ÃÐÊ§¦ �
ã¹¢³Ð FM àÁ×èÍà»ÃÕÂºà·ÕÂº¡Ñº¢³Ð¾Ñ¡ ÁÕ¡ÒÃ¡ÃÐμ ØŒ¹
·Õè ACC ·Ñé§ÊÍ§«Õ¡ÊÁÍ§ áÅÐ´ŒÒ¹¢ÇÒ¢Í§ medial 
anterior PFC (aPFC) áÅÐÁÕμ íÒáË¹‹§äÁ‹¶Ù¡¡ÃÐμ ØŒ¹
ÊÁÍ§«Õ¡«ŒÒÂ¤×Í DLPFC, aPFC precuneus, insula
ã¹¢³Ð·Õè OM ¾º¡ÒÃ¡ÃÐμ ØŒ¹·Õèμ íÒáË¹‹§ aPFC ¢ŒÒ§«ŒÒÂ
medial aPFC  àÁ×èÍà»ÃÕÂºà·ÕÂºÃÐËÇ‹Ò§ OM 

¡Ñº FM ¾º¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§«Õ¡«ŒÒÂ ÃÇÁ DLPFC, 
superior and middle frontal gyrus, precuneus, su-
perior parietal lobe áÅÐ anterior insula  áÅÐÊ‹Ç¹
·ÕèäÁ‹¶Ù¡¡ÃÐμ ØŒ¹ÃÐËÇ‹Ò§ FM Ê‹Ç¹¼ÙŒ»¯ÔºÑμ ÔãËÁ‹ äÁ‹¾º
¡ÒÃà»ÅÕèÂ¹á»Å§·ÕèÁÕ¹ÑÂÊíÒ¤ÑÞÃÐËÇ‹Ò§ OM ¡Ñº FM
áμ ‹àÁ×èÍà»ÃÕÂºà·ÕÂºã¹¢³ÐÀÒÇ¹Ò FM ¡Ñº¢³Ð¾Ñ¡¾ºÇ‹Ò
ÁÕ¡ÒÃ¡ÃÐμ ØŒ¹ left posterior cingulate  ¢³ÐÀÒÇ¹Ò 
OM ÁÕ¡ÒÃ¡ÃÐμ ØŒ¹·Õè dorsal ACC àÁ×èÍà»ÃÕÂºà·ÕÂº
¤ÇÒÁáμ¡μ ‹Ò§ÊÍ§¡ÅØ‹Á ã¹¢³ÐÀÒÇ¹Ò OM ¢Í§¡ÅØ‹Á
¾ÃÐÊ§¦� ÁÕ¡ÒÃ¡ÃÐμ ØŒ¹ precuneus, right dorsal ACC, 
right parahippocampal gyrus Ê‹Ç¹ã¹¢³ÐÀÒÇ¹Ò FM 
¹Ñé¹ÁÕ¡ÒÃ¡ÃÐμ ØŒ¹ dorsal ACC, medial frontal gyri 
·Ñé§ÊÍ§¢ŒÒ§ÁÒ¡¡Ç‹Ò¡ÅØ‹Á¼ÙŒ»¯ÔºÑμ ÔãËÁ‹  Ê‹Ç¹¡ÅØ‹Á¼ÙŒ»¯ÔºÑμ Ô
ãËÁ‹ÁÕ¡ÒÃ¡ÃÐμ ØŒ¹μ íÒáË¹‹§ right rostral ACC, bilateral 
inferior frontal gyri, right orbitofrontal ¢³ÐÀÒÇ¹Ò
OM áÅÐ right medial aPFC ¢³ÐÀÒÇ¹Ò FM  
´Ñ§¹Ñé¹ã¹¤ÇÒÁàªÕèÂÇªÒÞã¹¡ÒÃÀÒÇ¹Ò¨ÐÁÕ¼ÅÇ§¨Ã
¡ÒÃ·íÒ§Ò¹¢Í§ÊÁÍ§ áÅÐà·¤¹Ô¤¡ÒÃÀÒÇ¹Ò·Õè
áμ¡μ ‹Ò§¡Ñ¹ ÊÁÍ§¨Ð·íÒ§Ò¹ã¹μ íÒáË¹‹§·Õèμ ‹Ò§¡Ñ¹ 
 Hozel áÅÐ¤³Ð33 ¨Ò¡ Havard ÈÖ¡ÉÒ 
fMRI ã¹¼ÙŒÊÁÑ¤Ãà¢ŒÒ MBSR ¨íÒ¹Ç¹ 16 ¤¹ áÅÐ
¡ÅØ‹Á¤Çº¤ØÁ 17 ¤¹ à»ÃÕÂºà·ÕÂº¡‹Í¹ËÅÑ§¡ÒÃ½ƒ¡Êμ Ô 
«Öè§¡ÅØ‹Á·´ÅÍ§ÁÕÃÐÂÐàÇÅÒ½ƒ¡à©ÅÕèÂ 27 ¹Ò·Õμ ‹ÍÇÑ¹ 
¾ºÇ‹ÒÊÁÍ§Ê‹Ç¹ gray matter ¢Í§ hippocampus, 
posterior cingulated gyrus, temperoparietal junction 
Ë¹Òμ ÑÇ¢Öé¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞã¹¡ÅØ‹Á·´ÅÍ§ â´Â·ÕèÊ‹Ç¹ 
insula äÁ‹ÁÕ¤ÇÒÁáμ¡μ ‹Ò§ÃÐËÇ‹Ò§¡ÅØ‹Á 
 Sperduti áÅÐ¤³Ð34 ÇÔà¤ÃÒÐË�¡ÒÃÈÖ¡ÉÒ 
fMRI ¨Ò¡ÃÒÂ§Ò¹¨íÒ¹Ç¹ 10 àÃ×èÍ§ Œ́ÇÂ Activation 
likelyhood estimation «Öè§ÁÕ¢¹Ò´μ ÑÇÍÂ‹Ò§ 91 ¤¹ 
½ƒ¡ÀÒÇ¹Ò´ŒÇÂà·¤¹Ô¤âÂ¤Ð (à»š¹ÊÁ¶ÐÀÒÇ¹Òª¹Ô´
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Ë¹Öè§) 42 ¤¹ OM 26 ¤¹ ¾ºÇ‹Òμ íÒáË¹‹§¢Í§ÊÁÍ§
·Õè¶Ù¡¡ÃÐμ ØŒ¹μÃ§¡Ñ¹ÁÒ¡·ÕèÊǾ  ¤×Í μ íÒáË¹‹§ enthorinal 
cortex, left caudate body, medial PFC (MPFC) «Öè§
¼ÙŒÇÔ̈ ÑÂàÊ¹ÍÇ‹Ò caudate nucleus ·íÒË¹ŒÒ·Õèã¹¡ÒÃ½ƒ¡Êμ Ô
¤×ÍãËŒÃÙŒμ ÑÇà¾×èÍ¤§ÊÀÒ¾¡ÒÃÀÒÇ¹Ò Ê‹Ç¹ MPFC 
·íÒË¹ŒÒ·Õè self monitoring Ê‹Ç¹ enthorinal cortex 
Ê‹Ç¹ parahippocapmus ·íÒË¹ŒÒ·Õè¤Çº¤ØÁ¤ÇÒÁ¤Ô´ 
áÅÐäÁ‹ãËŒã¨ÅÍÂ â´ÂÃÇÁ·Ñé§ÊÒÁÊ‹Ç¹·íÒË¹ŒÒ·ÕèÃÇÁ
¤×Í thoughtless awareness 

SPECT 
 Newberg áÅÐ¤³Ð35 ÈÖ¡ÉÒÇÔà¤ÃÒÐË�
à¾ÔèÁàμ ÔÁ¼Å¢Í§¡ÒÃ½ƒ¡ÀÒÇ¹Òμ ‹ÍÊÁÍ§ã¹ÃÐÂÐÂÒÇ
´ŒÇÂ SPECT «Öè§à¤ÂÈÖ¡ÉÒäÇŒã¹»‚ ¤.È. 200336 â´Â
à»ÃÕÂºà·ÕÂºÃÐËÇ‹Ò§¼ÙŒ·Õè½ƒ¡μ ‹Íà¹×èÍ§¡Ñº¡ÅØ‹Á¤Çº¤ØÁ
·Õèà»š¹¤¹·ÑèÇä» ¾ºÇ‹Ò¼ÙŒ·Õè½ƒ¡μ ‹Íà¹×èÍ§ÁÕ¡ÒÃäËÅàÇÕÂ¹
¢Í§àÅ×Í´μ íÒáË¹‹§ÊÁÍ§·Ñé§Ê‹Ç¹Ë¹ŒÒáÅÐ thalamus 
¢ŒÒ§«ŒÒÂ ÊÁÍ§Ê‹Ç¹¡ÅÒ§ ÊÙ§¡Ç‹Ò¡ÅØ‹Á¤Çº¤ØÁã¹¢³Ð¾Ñ¡ 
ÍÂ‹Ò§äÃ¡çμÒÁ¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹ÕéÁÕ¢ŒÍ¨íÒ¡Ñ´à¹×èÍ§¨Ò¡
¢³Ð¾Ñ¡¢Í§¤¹·Õè½ƒ¡ÊÁèíÒàÊÁÍ äÁ‹ä´ŒÂ×¹ÂÑ¹Ç‹Òã¹¢³Ð
·ÕèμÃÇ¨´ŒÇÂ SPECT à»š¹¡ÒÃ¾Ñ¡·Õèá·Œ¨ÃÔ§ áÅÐ¡ÅØ‹Á
μ ÑÇÍÂ‹Ò§ÁÕ¡ÒÃÀÒÇ¹Ò·Õèáμ¡μ ‹Ò§¡Ñ¹áÁŒÇ‹Ò¨Ðà»š¹ FM 
áμ ‹ãªŒ¡ÒÃ¡íÒË¹´·Õèμ ‹Ò§¡Ñ¹ àª‹¹ ¤íÒÀÒÇ¹Ò ËÃ×ÍÊÃŒÒ§
¹ÔÁÔμã¹¡ÒÃÀÒÇ¹Ò ´Ñ§¹Ñé¹¨Ö§¤ÇÃÁÕ¡ÒÃÈÖ¡ÉÒμ ‹Íä»
à¾ÔèÁàμ ÔÁâ´ÂÁÕÃÐàºÕÂºÇÔ¨ÑÂ·ÕèÃÑ´¡ØÁ¢Öé¹ 

ÇÔ¨ÒÃ³ �
 ¡ÒÃÈÖ¡ÉÒ»ÃÐÊÒ·ÇÔ·ÂÒÈÒÊμÃ �¢Í§ÊÁÍ§
ã¹¢³ÐÀÒÇ¹Ò»˜¨¨ØºÑ¹à¹Œ¹ MBSR áÅÐ OM ÁÒ¡¢Öé¹ 
μ ‹Ò§¨Ò¡¡ÒÃÈÖ¡ÉÒã¹ª‹Ç§áÃ¡¨Ðà¹Œ¹ TM «Öè§ÁÕ¡ÒÃ
ÈÖ¡ÉÒà»ÃÕÂºà·ÕÂº¼ÙŒ½ƒ¡ãËÁ‹ ¼ÙŒªíÒ¹ÒÞ áÅÐ¡ÒÃ½ƒ¡Êμ Ô

´ŒÇÂà·¤¹Ô¤·ÕèËÅÒ¡ËÅÒÂÁÒ¡¢Öé¹ ÁÕ¤íÒ¨íÒ¡Ñ´¤ÇÒÁ
¢Í§¤íÒÇ‹ÒÊμ Ôá¹Ç¾Ø·¸·ÕèªÑ´à¨¹ÁÒ¡¢Öé¹ à¾×èÍáÊ´§ãËŒàËç¹
¡ÒÃ·íÒ§Ò¹¢Í§ÊÁÍ§ã¹¢³ÐàÃÔèÁμ Œ¹¨ÐÁÕ¡ÒÃ¡ÃÐμ ØŒ¹
μ íÒáË¹‹§ã´  â´ÂÍÒÈÑÂËÅÑ¡¨ÔμÇÔ·ÂÒ ¡ÒÃ½ƒ¡Êμ Ô
á¹Ç¾Ø·¸ÁÕÍ§¤�»ÃÐ¡Íº ¤×Í intention (à¨μ¹Ò) at-
tention (¤ÇÒÁãÊ‹ã¨) áÅÐ attitude (à¨μ¤μ Ô)13 «Öè§·Ñé§
ÊÒÁÍ§¤�»ÃÐ¡Íºà»š¹¡ÃÐºÇ¹¡ÒÃμ ‹Íà¹×èÍ§·íÒãËŒà¡Ô´ 
self regulation of attention ¤×Í ¡ÒÃÃÙŒà»š¹¢³Ðæ 
à¾×èÍ¾Ñ²¹ÒãËŒà¡Ô´¡ÒÃáÂ¡ÃÐËÇ‹Ò§»ÃÐÊº¡ÒÃ³ �
¡ÒÃàÃÕÂ¹ÃÙŒÊÔè§·Õèà¡Ố ¢Öé¹ÀÒÂã¹áÅÐÀÒÂ¹Í¡ (decentered 
relationship) ¡ÒÃ½ƒ¡Êμ ÔÊ‹§¼Åμ ‹Í¡ÒÃ¤Çº¤ØÁÍÒÃÁ³ � 
(emotional regulation)37 ¤×Íμ íÒáË¹‹§ insula, ACC, 
somatosensory area (¨Ò¡ fMRI) â´Âà©¾ÒÐã¹¼ÙŒ·Õè
àªÕèÂÇªÒÞÁÕ»ÃÐÊº¡ÒÃ³ �¡ÒÃ½ƒ¡½¹μ ‹Íà¹×èÍ§à»š¹
ÃÐÂÐàÇÅÒ¹Ò¹ÊÁÍ§Ê‹Ç¹à»Å×Í¡ÊÁÍ§ PFC ¨ÐË¹Òμ ÑÇ
ÁÒ¡¢Öé¹ ÍÂ‹Ò§äÃ¡çμÒÁ¡ÒÃÈÖ¡ÉÒ fMRI ¨íÒà»š¹
μ ŒÍ§ÍÍ¡áººáÅÐ·º·Ç¹á¹Ç¤Ố ·Ò§¨ÔμÇÔ·ÂÒ38 ¡ÒÃ
·íÒ§Ò¹¢Í§ÊÁÍ§à¾×èÍ¡ÒÃÍÍ¡áººã¹¡ÒÃÇÔ¨ÑÂáÅÐ
¡ÒÃÇÔà¤ÃÒÐË�·Ò§Ê¶Ôμ Ô·ÕèÁÕÁÒμÃ°Ò¹μÃ§¡Ñ¹ ÃÇÁ¶Ö§
ÃÙ»áºº¡ÒÃÀÒÇ¹Ò·Õèμ ŒÍ§¡ÒÃÈÖ¡ÉÒà¾×èÍÊÒÁÒÃ¶
ÍÀÔÁÒ³ä´Œ Ê‹Ç¹¤Å×è¹ä¿¿‡ÒÊÁÍ§ÁÕ¡ÒÃ¨Ñ´ÃÐàºÕÂº
¢Öé¹¡Ñºà·¤¹Ô¤·ÕèãªŒ½ƒ¡ ÍÂ‹Ò§äÃ¡çμÒÁÁÕËÅÑ¡°Ò¹¢³Ð
ÀÒÇ¹Ò ¤Å×è¹ÊÁÍ§ÁÕ¤ÇÒÁáμ¡μ ‹Ò§¨Ò¡¢³Ð¼‹Í¹¤ÅÒÂ
«Öè§ã¹¢³Ð»¯ÔºÑμ Ô  OM ¨ÐÁÕ¤Å×è¹¸Õμ Œ Òμ í ÒáË¹‹§ 
frontal midline ÊÙ§ áÅÐà´Åμ ŒÒμ èíÒ Ê‹Ç¹¡ÒÃ»¯ÔºÑμ Ô 
FM ¨ÐÁÕ¤Å×è¹áÍÅ¿†ÒÊÙ§·Õèμ íÒáË¹‹§ parietooccipital 
Ê‹Ç¹¢³Ð¼‹Í¹¤ÅÒÂÁÕ¤Å×è¹à´Åμ ŒÒ·ÑèÇ·Ñé§ÊÁÍ§ Ñ́§¹Ñé¹
¡ÒÃ½ƒ¡Êμ ÔÍÂ‹Ò§μ ‹Íà¹×èÍ§´ŒÇÂËÅÑ¡°Ò¹¡ÒÃÈÖ¡ÉÒ´ŒÇÂ
à¤Ã×èÍ§Á×Íã¹»˜¨¨ØºÑ¹ ¾ºÇ‹ÒÁÕ¼Åμ ‹Í brain plasticity 
Ê‹Ç¹¼ÅÍ×è¹æ àª‹¹ ¤ÇÒÁ¼ÒÊØ¡ ¤ÇÒÁ í̈Ò ¤ÇÒÁãÊ‹ã¨ 
äÁ‹ä´ŒÍÂÙ‹ã¹ÇÑμ¶Ø»ÃÐÊ§¤ �¢Í§¡ÒÃ·º·Ç¹¤ÃÑé§¹Õé  áÅÐ
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¡ÒÃ·º·Ç¹¤ÃÑé§¹ÕéÍÔ§ËÅÑ¡°Ò¹¡ÒÃÈÖ¡ÉÒ´ŒÇÂÇÔ¸Õ·Ò§
ÇÔ·ÂÒÈÒÊμÃ � ¼Å¡ÒÃÈÖ¡ÉÒ¨Ö§ÁÕ¢ŒÍ¨íÒ¡Ñ´ äÁ‹ÊÒÁÒÃ¶
Í¸ÔºÒÂä Œ́¡ÃÐ¨‹Ò§ªÑ´à¨¹ ´Ñ§¼Å·Õèà¡Ô´¢Öé¹¡Ñºã¨¢Í§
¼ÙŒ»¯ÔºÑμ Ô´ÕμÒÁ¤íÒÊÍ¹¢Í§¾ÃÐ¾Ø·¸à¨ŒÒ «Öè§ÊÍ´¤ÅŒÍ§
¡Ñº¤íÒÇ‹ÒÃÙŒà©¾ÒÐμ¹

ÊÃØ»
 ¡ÒÃÈÖ¡ÉÒ neuroscience ¢Í§¡ÒÃÀÒÇ¹Ò
ÁÕà·¤¹Ô¤ ÇÔ¸Õ¡ÒÃºÑ¹·Ö¡ ¡ÅØ‹Áμ ÑÇÍÂ‹Ò§áμ¡μ ‹Ò§¡Ñ¹ 
ÍÂ‹Ò§äÃ¡çμÒÁã¹¡ÒÃ½ƒ¡áºº OM â´Âà©¾ÒÐáºº 
MBSR ÁÕá¹Çâ¹ŒÁÊÙ§¢Öé¹ EEG ã¹¢³Ð OM ̈ Ð¾º¤Å×è¹
¸Õμ ŒÒã¹μ íÒáË¹‹§ÊÁÍ§Ê‹Ç¹Ë¹ŒÒÊÙ§¡Ç‹Ò¢³Ð¾Ñ¡ áÅÐÁÕ
¤Å×è¹á¡ÁÁ‹ÒÊÙ§ã¹Ê‹Ç¹ÊÁÍ§ parieto-occipital Ê‹Ç¹
¡ÒÃÈÖ¡ÉÒ´ŒÇÂ fMRI ÁÕËÅÑ¡°Ò¹àª×èÍÇ‹Ò·íÒãËŒà¡Ô´¡ÒÃ
à»ÅÕèÂ¹á»Å§¢Í§ÊÁÍ§â´Âà©¾ÒÐÊ‹Ç¹ MPFC áÅÐ 
μ íÒáË¹‹§ enthorhinal cortex «Öè§ÁÕÊ‹Ç¹·íÒË¹ŒÒ·Õèã¹
¡ÒÃàÃÕÂ¹ÃÙŒà¾×èÍãËŒà¡Ô´¡ÒÃμÃÐË¹Ñ¡ÃÙŒμ ‹Íà¹×èÍ§ 
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