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 ã¹¡ÒÃª‹ÇÂ¶Í¹¾ÔÉÊÒÃ¡íÒ¨Ñ´áÁÅ§ áÅÐ¾ÔÉμ ‹Ò§æ ã¹Ã‹Ò§¡ÒÂ ÃÇÁ·Ñé§ÁÕ¤ÇÒÁ»ÅÍ´ÀÑÂã¹¡ÒÃ¹íÒÁÒãªŒã¹¤¹»Ã¡μ Ô 

 ¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹ÕéÁÕÇÑμ¶Ø»ÃÐÊ§¤�à¾×èÍÈÖ¡ÉÒ»ÃÐÊÔ·¸Ô¼ÅáÅÐ¼Å¢ŒÒ§à¤ÕÂ§¢Í§ÊÒÃÊ¡Ñ´ÃÒ§¨×´ã¹¡ÒÃÅ´¤ÇÒÁà»š¹¾ÔÉ

 ¢Í§à¡ÉμÃ¡Ã¼ÙŒä´ŒÃÑºÊÑÁ¼ÑÊÊÒÃ¡íÒ¨Ñ´áÁÅ§¡ÅØ‹ÁÍÍÃ �¡Òâ¹¿ÍÊà¿μáÅÐ¤ÒÃ �ºÒàÁ·

ÇÔ¸Õ¡ÒÃÈÖ¡ÉÒ: ¡ÒÃÈÖ¡ÉÒàªÔ§·´ÅÍ§â´Â¡ÒÃÊØ‹Áà»ÃÕÂºà·ÕÂºáºº»¡» �´·Ñé§ ò ·Ò§ ã¹¡ÅØ‹Áμ ÑÇÍÂ‹Ò§·ÕèÁÕÃÐ´Ñºâ¤ÅÕ¹àÍÊàμÍàÃÊ

 ÍÂÙ‹ã¹ÃÐ´ÑºàÊÕèÂ§áÅÐäÁ‹»ÅÍ´ÀÑÂ¨Ò¡¼Å¡ÒÃμÃÇ¨´ŒÇÂ¡ÃÐ´ÒÉ·´ÊÍº¨íÒ¹Ç¹ öð ¤¹ ã¹¾×é¹·ÕèÍíÒàÀÍÇÑ§¹éíÒàÂç¹ 

 Ñ̈§ËÇÑ´ÊÃÐá¡ŒÇ áº‹§¡ÅØ‹Áμ ÑÇÍÂ‹Ò§â´ÂÊØ‹ÁÍÍ¡à»š¹ ò ¡ÅØ‹Á ¡ÅØ‹ÁÅÐ óð ¤¹ ¡ÅØ‹Á·´ÅÍ§ä´ŒÃÑº»ÃÐ·Ò¹

 ÊÒÃÊ¡Ñ́ ÃÒ§¨×́ ¤ÃÑé§ÅÐ ò á¤»«ÙÅ (óðð ÁÔÅÅÔ¡ÃÑÁ/á¤»«ÙÅ) ÇÑ¹ÅÐ ñ ¤ÃÑé§ ËÅÑ§ÍÒËÒÃàªŒÒ à»š¹ÃÐÂÐàÇÅÒ ò ÊÑ»´ÒË � 

 áÅÐ¡ÅØ‹Á¤Çº¤ØÁä´ŒÃÑºÂÒËÅÍ¡ μ Ố μÒÁ»ÃÐàÁÔ¹¼Å¡ÒÃÈÖ¡ÉÒ â´Â¡ÒÃ«Ñ¡»ÃÐÇÑμ Ô ¡ÒÃμÃÇ¨Ã‹Ò§¡ÒÂ áÅÐ¡ÒÃμÃÇ¨

 ·Ò§ËŒÍ§»¯ÔºÑμ Ô¡ÒÃ ·Ñé§¡‹Í¹ä Œ́ÃÑºÂÒ, ¢³Ðä Œ́ÃÑºÂÒ ñ áÅÐ ò ÊÑ»´ÒË � áÅÐËÅÑ§ËÂǾ ä Œ́ÃÑºÂÒ ò ÊÑ»´ÒË � ÇÔà¤ÃÒÐË�

 à»ÃÕÂºà·ÕÂº¼ÅμÃÇ¨·Ò§ËŒÍ§»¯ÔºÑμ Ô¡ÒÃâ´ÂãªŒÊ¶Ôμ Ô repeated measure ANOVA ·ÕèÃÐ´Ñº¤‹Ò¾Õ < ð.ðõ

¼Å¡ÒÃÈÖ¡ÉÒ: ¡ÅØ‹Á·Õèä´ŒÃÑºÊÒÃÊ¡Ñ´ÃÒ§¨×´ÁÕ¤‹Ò serum cholinesterase à¾ÔèÁ¢Öé¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞã¹ÊÑ»´ÒË �·Õè ñ áÅÐÁÕ¤‹Ò acetyl 

 cholinesterase Å´Å§ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ ã¹ÊÑ»´ÒË �·Õè ñ áÅÐ ò àÁ×èÍà»ÃÕÂºà·ÕÂº¨Ò¡¡‹Í¹ä´ŒÃÑºÂÒ áμ ‹â´Â

 ÀÒ¾ÃÇÁáÅŒÇäÁ‹áμ¡μ ‹Ò§¨Ò¡¡ÅØ‹Á¤Çº¤ØÁÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ ÊíÒËÃÑº¡ÒÃ¼ÅμÃÇ¨ÃÐ´Ñº¹éíÒμÒÅã¹àÅ×Í´ ¡ÒÃ·íÒ§Ò¹

 ¢Í§μ Ñº ¡ÒÃ·íÒ§Ò¹¢Í§äμ áÅÐ¤‹Ò·Ò§âÅËÔμÇÔ·ÂÒÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§·ÕèÍÂÙ‹ã¹à¡³±�»Ã¡μ Ô áÅÐäÁ‹¾º¼Å¢ŒÒ§à¤ÕÂ§

 ·ÕèÃØ¹áÃ§ã´¨Ò¡¡ÒÃãªŒÂÒ

ÊÃØ»: ¡ÒÃÃÑº»ÃÐ·Ò¹ÊÒÃÊ¡Ñ´ÃÒ§¨×´¢¹Ò´ öðð ÁÔÅÅÔ¡ÃÑÁ/ÇÑ¹ μ Ô´μ ‹Í¡Ñ¹¹Ò¹ ò ÊÑ»´ÒË � ÁÕ¤ÇÒÁÊÒÁÒÃ¶ã¹

 ¡ÒÃÅ´¤ÇÒÁà»š¹¾ÔÉÊÒÃ¡íÒ¨Ñ́ áÁÅ§¡ÅØ‹ÁÍÍÃ �¡Òâ¹¿ÍÊà¿μáÅÐ¤ÒÃ �ºÒàÁ·ä´ŒäÁ‹áμ¡μ ‹Ò§¨Ò¡ÂÒËÅÍ¡ áÅÐäÁ‹¡‹Í

 ãËŒà¡Ô´¼Å¢ŒÒ§à¤ÕÂ§

¤íÒÊíÒ¤ÑÞ: ÃÒ§¨×´, â¤ÅÕ¹àÍÊàμÍàÃÊ, ÊÒÃ¡íÒ¨Ñ´áÁÅ§, ¡ÒÃ·´ÅÍ§·Ò§¤ÅÔ¹Ô¡ÃÐÂÐ·Õè ò

 * ¹Ñ¡ÈÖ¡ÉÒ»ÃÔÞÞÒâ· ËÅÑ¡ÊÙμÃÇÔ·ÂÒÈÒÊμÃÁËÒºÑ³±Ôμ ÊÒ¢ÒÇÔªÒ¡ÒÃá¾·Â�á¼¹ä·Â»ÃÐÂØ¡μ� ¤³Ðá¾·ÂÈÒÊμÃ � ÁËÒÇÔ·ÂÒÅÑÂ¸ÃÃÁÈÒÊμÃ �
 ** ÊÒ¢ÒÇÔªÒ¡ÒÃá¾·Â�á¼¹ä·Â»ÃÐÂØ¡μ� ¤³Ðá¾·ÂÈÒÊμÃ � ÁËÒÇÔ·ÂÒÅÑÂ¸ÃÃÁÈÒÊμÃ �
 *** â¤Ã§¡ÒÃ¨Ñ´μ Ñé§Ê¶Ò¹àÇªÈÒÊμÃ �ªØÁª¹áÅÐàÇªÈÒÊμÃ �¤ÃÍº¤ÃÑÇ ¤³Ðá¾·ÂÈÒÊμÃ � ÁËÒÇÔ·ÂÒÅÑÂ¸ÃÃÁÈÒÊμÃ �
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ÇÑ¹·ÕèÃÑºº·¤ÇÒÁ: ó àÁÉÒÂ¹ òõõõ ÇÑ¹·ÕèÍ¹ØÞÒμãËŒμ Õ¾ÔÁ¾�: ñõ ¾ÄÉÀÒ¤Á òõõõ
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º·¹íÒ
 »˜¨¨ØºÑ¹»ÃÐà·Èä·ÂÁÕ»ÃÔÁÒ³¡ÒÃ¹íÒà¢ŒÒÊÒÃ¡íÒ¨Ñ´

ÈÑμÃÙ¾×ªà¾ÔèÁ¢Öé¹ÍÂ‹Ò§μ ‹Íà¹×èÍ§ ¨Ò¡»ÃÔÁÒ³ òð,÷ùð μ Ñ¹ 

ã¹»‚ ¾.È. òõó÷ à¾ÔèÁà»š¹»ÃÔÁÒ³ ññø,ñõò μ Ñ¹ ã¹»‚ 

¾.È. òõõò â´ÂÊÒÃ¡íÒ¨Ñ́ ÈÑμÃÙ¾×ª·ÕèÁÕ»ÃÔÁÒ³¡ÒÃ¹íÒà¢ŒÒÊÙ§ÊǾ

¤×Í ÊÒÃ¡ÅØ‹ÁÍÍÃ �¡Òâ¹¿ÍÊà¿μáÅÐ¤ÒÃ �ºÒàÁμñ ·ÕèÍÍ¡Ä·¸Ôì

ÂÑºÂÑé§¡ÒÃ·íÒ§Ò¹¢Í§àÍ¹ä«Á � acetyl cholinesterase (AChE) 

·íÒãËŒà¡Ô´¡ÒÃ¤Ñè§¢Í§ ACh ã¹Ã‹Ò§¡ÒÂáÅÐ¡‹ÍãËŒà¡Ô´¤ÇÒÁ¼Ô´

»Ã¡μ Ôã¹ÃÐºº»ÃÐÊÒ·áÅÐÊÁÍ§ò Ê‹§¼ÅãËŒÁÕ¨íÒ¹Ç¹¼ÙŒ»†ÇÂ

·Õèä Œ́ÃÑº¾ÔÉ¨Ò¡ÊÒÃ¡íÒ¨Ñ´ÈÑμÃÙ¾×ªà¾ÔèÁ¢Öé¹ ¨Ò¡¨íÒ¹Ç¹¼ÙŒ»†ÇÂ 

ñ,òõñ ÃÒÂ ¤Ố à»š¹ÍÑμÃÒ»†ÇÂ ò.ðð μ ‹Í»ÃÐªÒ¡ÃáÊ¹¤¹ ã¹

»‚ ¾.È. òõôù à¾ÔèÁà»š¹¨íÒ¹Ç¹ ò,ðññ ÃÒÂ ¤Ố à»š¹ÍÑμÃÒ»†ÇÂ 

ó.ñõ μ ‹Í»ÃÐªÒ¡ÃáÊ¹¤¹ ã¹»‚ ¾.È. òõõô «Öè§ÍÒªÕ¾·ÕèÁṎ íÒ¹Ç¹

¼ÙŒ»†ÇÂÊÙ§ÊØ´¤×Í ÍÒªÕ¾à¡ÉμÃ¡ÃÃÁó áÅÐ¨Ò¡¡ÒÃμÃÇ¨

¤Ñ´¡ÃÍ§ÃÐ´ÑºÊÒÃà¤ÁÕã¹àÅ×Í´¢Í§ÊÒ¸ÒÃ³ÊØ¢ Ñ̈§ËÇÑ´·ÑèÇ

»ÃÐà·È¾ºÇ‹Ò ÁÕà¡ÉμÃ¡Ã·ÕèÁÕÃÐ´Ñºâ¤ÅÕ¹àÍÊàμÍàÃÊÍÂÙ‹ã¹

ÃÐ´ÑºàÊÕèÂ§áÅÐäÁ‹»ÅÍ´ÀÑÂ ¤Ô´à»š¹ÃŒÍÂÅÐ óø.õò ¢Í§

¼ÙŒ·Õèà¢ŒÒÃÑº¡ÒÃμÃÇ¨¤Ñ´¡ÃÍ§·Ñé§ËÁ´áÅÐÁÕá¹Çâ¹ŒÁÊÙ§¢Öé¹ÍÂ‹Ò§

μ ‹Íà¹×èÍ§ô 

 ÃÒ§¨×´à»š¹ÊÁØ¹ä¾ÃÃÊ ×̈´àÂç¹ ÁÕÊÃÃ¾¤Ø³·Ò§á¼¹

ä·Âã¹¡ÒÃ¶Í¹¾ÔÉÊØÃÒ á¡Œä¢Œ ËÃ×Í¶Í¹¾ÔÉÂÒàÁÒàº×èÍõ,ö 

ÊÒÁÒÃ¶ãªŒÃÑ¡ÉÒ¼ÙŒ·ÕèÃÑºÊÒÃà¤ÁÕ·ÕèÁÕ¾ÔÉÃŒÒÂáÃ§ àª‹¹ ÊÒÃË¹Ù 

ÊμÃÔê¡¹Ô¹ áÅÐÊÒÃ¡íÒ¨Ñ´áÁÅ§ª¹Ô´μ ‹Ò§æ÷ «Öè§ÊÒÃÊíÒ¤ÑÞÊ‹Ç¹

ãËÞ‹·Õè¾ºà»š¹ÊÒÃ¡ÅØ‹Á fl avonoid ä´Œá¡‹ apigenin, cosmosin 

áÅÐ delphinidin-3,5-di-0-β-D-glucoside à»š¹μ Œ¹ø ¨Ò¡¡ÒÃ

ÈÖ¡ÉÒ·Ò§àÀÊÑªÇÔ·ÂÒ¾ºÇ‹Ò ÊÒÃÊ¡Ñ´¹éíÒ¨Ò¡ãºÃÒ§¨×´ÁÕÄ·¸Ôì

ã¹¡ÒÃª‹ÇÂ¶Í¹¾ÔÉ¨Ò¡â¿ÅÔ´ÍÅù áÅÐÁÒÅÒä¸ÍÍ¹ñð «Öè§

à»š¹ÂÒ¦‹ÒáÁÅ§¡ÅØ‹ÁÍÍÃ �¡Òâ¹¿ÍÊà¿μ áÅÐª‹ÇÂÅ´¡ÒÃà¡Ô´

¾ÔÉ¢Í§¾ÒÃÒä¸ÍÍ¹ã¹Ë¹Ù¢ÒÇ â´ÂÁÕ¼Å·íÒãËŒÃÐ´ÑºàÍç¹ä«Á �

â¤ÅÕ¹àÍÊàμÍàÃÊà¾ÔèÁ¢Öé¹ÁÒ¡¡Ç‹Ò¡ÅØ‹Á¤Çº¤ØÁ·Õè¶Ù¡»‡Í¹´ŒÇÂ

¹éíÒññ ·Ñé§ÂÑ§ÊÒÁÒÃ¶Å´¡ÒÃÂÑºÂÑé§àÍ¹ä«Á �â¤ÅÕ¹àÍÊàμÍàÃÊ·Õè

à¡Ố ¢Öé¹à¹×èÍ§¨Ò¡àÁâ·ÁÔÅ «Öè§à»š¹ÊÒÃ¡íÒ¨Ñ́ áÁÅ§¡ÅØ‹Á¤ÒÃ �ºÒàÁ·ä´Œñò

 ÊíÒËÃÑº¡ÒÃÈÖ¡ÉÒ¤ÇÒÁà»š¹¾ÔÉã¹ÊÑμÇ �·´ÅÍ§¾º

Ç‹Ò ÊÒÃÊ¡Ñ´¹éíÒ¨Ò¡ãºÃÒ§¨×´¢¹Ò´ ñð ¡ÃÑÁ/¡ÔâÅ¡ÃÑÁ àÁ×èÍä Œ́

ÃÑºã¹¢¹Ò´ÊÙ§¤ÃÑé§à´ÕÂÇ äÁ‹¡‹ÍãËŒà¡Ô´¤ÇÒÁà»š¹¾ÔÉà©ÕÂº¾ÅÑ¹ 

¢¹Ò´ õðð ÁÔÅÅÔ¡ÃÑÁ/¡ÔâÅ¡ÃÑÁ/ÇÑ¹ àÁ×èÍä Œ́ÃÑºμ ‹Íà¹×èÍ§¡Ñ¹à»š¹

àÇÅÒ ô ÊÑ»´ÒË � äÁ‹¡‹ÍãËŒà¡Ô´¤ÇÒÁà»š¹¾ÔÉ¡Öè§àÃ×éÍÃÑ§÷ áÅÐ

¢¹Ò´ òð, òðð, ñ,ððð áÅÐ ò,ððð ÁÔÅÅÔ¡ÃÑÁ/¡ÔâÅ¡ÃÑÁ/ÇÑ¹ 

àÁ×èÍä Œ́ÃÑºμ ‹Íà¹×èÍ§¡Ñ¹à»š¹àÇÅÒ ö à´×Í¹ äÁ‹¡‹ÍãËŒà¡Ố ¤ÇÒÁà»š¹

¾ÔÉàÃ×éÍÃÑ§ äÁ‹ÁÕ¼Åμ ‹Í¡ÒÃà»ÅÕèÂ¹á»Å§¹éíÒË¹Ñ¡μ ÑÇ áÅÐäÁ‹¾º

¡ÒÃμÒÂ¢Í§ÊÑμÇ �·´ÅÍ§ñó

 ¹Í¡¨Ò¡¹Õé ÂÑ§¾ºÇ‹Ò ¡ÒÃÃÑº»ÃÐ·Ò¹ªÒª§ÊÁØ¹ä¾Ã

ÃÒ§¨×´à»š¹àÇÅÒ ñ ÊÑ»´ÒË � ÊÒÁÒÃ¶Å´»ÃÔÁÒ³ÊÒÃ¡íÒ¨Ñ´

áÁÅ§μ¡¤ŒÒ§ã¹àÅ×Í´ñô áÅÐª‹ÇÂà¾ÔèÁ»ÃÔÁÒ³àÍ¹ä«Á �â¤ÅÕ¹-

àÍÊàμÍàÃÊ¢Í§à¡ÉμÃ¡Ãä´Œ â´ÂäÁ‹¾º¼Å¢ŒÒ§à¤ÕÂ§μ ‹Íμ Ñº äμ 

áÅÐàÁç´àÅ×Í´ñõ ÃÇÁ·Ñé§¡ÒÃÃÑº»ÃÐ·Ò¹ÊÒÃÊ¡Ñ´ÃÒ§¨×´¢¹Ò´ 

öðð ÁÔÅÅÔ¡ÃÑÁμ ‹ÍÇÑ¹ à»š¹ÃÐÂÐàÇÅÒ ò ÊÑ»´ÒË � ÁÕ¤ÇÒÁ

»ÅÍ´ÀÑÂã¹¤¹»Ã¡μ Ôñö ¼ÙŒÇÔ̈ ÑÂ Ö̈§ÁÕ¤ÇÒÁÊ¹ã¨·Õè̈ Ð·íÒ¡ÒÃ·´ÅÍ§

·Ò§¤ÅÔ¹Ô¡ÃÐÂÐ·Õè ò à¾×èÍÈÖ¡ÉÒ»ÃÐÊÔ·¸Ô¼ÅáÅÐ¼Å¢ŒÒ§à¤ÕÂ§

¢Í§ÊÒÃÊ¡Ñ´ÃÒ§¨×´ã¹¡ÒÃÅ´¤ÇÒÁà»š¹¾ÔÉ¢Í§à¡ÉμÃ¡Ã¼ÙŒä Œ́

ÃÑºÊÑÁ¼ÑÊÊÒÃ¡íÒ¨Ñ́ áÁÅ§¡ÅØ‹ÁÍÍÃ �¡Òâ¹¿ÍÊà¿μáÅÐ¤ÒÃ �ºÒàÁ·

ÇÔ¸Õ¡ÒÃÈÖ¡ÉÒ
ñ. ¡ÒÃàμÃÕÂÁÊÒÃÊ¡Ñ´ÃÒ§¨×´

 ¹íÒãºÃÒ§¨×́ Ê´·Õèä´Œ̈ Ò¡ÈÙ¹Â�¾Ñ²¹ÒÇÑμ¶Ǿ ÔºÊÁØ¹ä¾Ã 

ÇÑ´·‹ÒÅÒ´ ÍíÒàÀÍ¡Ø´ªØÁ ¨Ñ§ËÇÑ´ÂâÊ¸Ã ÁÒÊ¡Ñ´ªÑé¹¹éíÒ

â´Âμ ŒÁà´×Í´·ÕèÍØ³ËÀÙÁÔ ñðð Í§ÈÒà«Åà«ÕÂÊ à»š¹àÇÅÒ ò 

ªÑèÇâÁ§ ¡ÃÍ§áÂ¡ áÅŒÇ¹íÒÁÒ·íÒãËŒáËŒ§´ŒÇÂÇÔ¸Õ lyophilization 

¾ºÇ‹Ò ä Œ́¼§ÊÒÃÊ¡Ñ´ÃÒ§¨×´ 22.31 % w/w ¨Ò¡¹Ñé¹¨Ö§¹íÒÁÒ

¤Çº¤ØÁ¤Ø³ÀÒ¾ â´Â¾ºÇ‹Ò ÁÕ»ÃÔÁÒ³ÊÒÃ»ÃÐ¡Íº¿‚¹ÍÅÔ¡ÃÇÁ 

òñø.öù ÁÔÅÅÔ¡ÃÑÁ GAE/¡ÃÑÁ áÅÐÁÕÄ·¸Ôìμ ŒÒ¹Í¹ØÁÙÅÍÔÊÃÐ EC
50
 

= ñð.ôó äÁâ¤Ã¡ÃÑÁ/ÁÔÅÅÔ¡ÃÑÁ áÅŒÇ¹íÒ¼§ÊÒÃÊ¡Ñ´ä»ºÃÃ¨Ø

á¤»«ÙÅã¹»ÃÔÁÒ³ÊÒÃÊ¡Ñ´ óðð ÁÔÅÅÔ¡ÃÑÁ/á¤»«ÙÅ ·íÒ¡ÒÃ

·´ÊÍº¤ÇÒÁÊÁèíÒàÊÁÍ¢Í§¹éíÒË¹Ñ¡áÅÐ¡ÒÃáμ¡¡ÃÐ¨ÒÂμ ÑÇ

¢Í§ÂÒá¤»«ÙÅ μÒÁÇÔ¸Õ·ÕèÃÐºØã¹ USP 27ñ÷ ¾ºÇ‹Ò ¼‹Ò¹μÒÁ

à¡³±�ÁÒμÃ°Ò¹·Õè¡íÒË¹´äÇŒ

ò. ¡ÒÃ¤Ñ´àÅ×Í¡ÍÒÊÒÊÁÑ¤Ã

 ÍÒÊÒÊÁÑ¤Ãà¾ÈªÒÂËÃ×ÍËÞÔ§ ÍÒÂØ òð-öð »‚ 

à»š¹à¡ÉμÃ¡Ã·ÕèãªŒËÃ×ÍÊÑÁ¼ÑÊÊÒÃ¡íÒ¨Ñ´áÁÅ§¡ÅØ‹ÁÍÍÃ �¡Òâ¹

¿ÍÊà¿μ áÅÐ/ËÃ×Í¤ÒÃ�ºÒàÁ·¹Ñº¶Ö§àÇÅÒ¡‹Í¹·íÒ¡ÒÃÈÖ¡ÉÒ

äÁ‹à¡Ô¹ ñ à ×́Í¹ áÅÐÁÕ¼Å¡ÒÃμÃÇ¨ÃÐ´Ñºâ¤ÅÕ¹àÍÊàμÍàÃÊÍÂÙ‹

ã¹ÃÐ´ÑºàÊÕèÂ§ËÃ×ÍäÁ‹»ÅÍ´ÀÑÂ¨Ò¡¼Å¡ÒÃμÃÇ¨´ŒÇÂ¡ÃÐ´ÒÉ

·´ÊÍº reactive paper ÀÒÂã¹ ñ ÊÑ»´ÒË �¡‹Í¹à¢ŒÒâ¤Ã§¡ÒÃ 

¹Í¡¨Ò¡¹Õéμ ŒÍ§ä Œ́ÃÑºÂ×¹ÂÑ¹â´Â¡ÒÃμÃÇ¨ÇÔ¹Ô¨©ÑÂ¢Í§á¾·Â�Ç‹Ò

äÁ‹à»š¹âÃ¤μ Ñº âÃ¤äμ ËÃ×ÍâÃ¤»ÃÐ í̈Òμ ÑÇ·ÕèàÃ×éÍÃÑ§ËÃ×ÍÃØ¹áÃ§ 

äÁ‹¡Ô¹ÂÒËÃ×ÍÍÒËÒÃàÊÃÔÁà»š¹»ÃÐ¨íÒ äÁ‹ãªŒÊÒÃàÊ¾μ Ố  μ Ố ÊØÃÒ

àÃ×éÍÃÑ§ ËÃ×ÍÊÙººØËÃÕèÁÒ¡¡Ç‹Ò òð ÁÇ¹μ ‹ÍÇÑ¹ áÅÐäÁ‹ÁÕ»ÃÐÇÑμ Ô

á¾ŒÂÒÊÁØ¹ä¾Ã ÊíÒËÃÑºÍÒÊÒÊÁÑ¤ÃËÞÔ§ÇÑÂà¨ÃÔÞ¾Ñ¹¸ �Ø·ÕèÂÑ§ÁÕ

à¾ÈÊÑÁ¾Ñ¹¸ � μ ŒÍ§äÁ‹μ Ñé§¤ÃÃÀ �ËÃ×ÍãËŒ¹ÁºØμÃ áÅÐÁÕ¡ÒÃ¤ØÁ

¡íÒà¹Ô´·Õè»ÅÍ´ÀÑÂáÅÐ¹‹Òàª×èÍ¶×Íä Œ́
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 ¼ÙŒÇÔ̈ ÑÂä Œ́Í¸ÔºÒÂãËŒÍÒÊÒÊÁÑ¤Ã·ÃÒºà¡ÕèÂÇ¡Ñº¢Ñé¹μÍ¹

¡ÒÃÇÔ¨ÑÂáÅÐá¹Ç·Ò§¡ÒÃ»¯ÔºÑμ Ôμ¹ÃÐËÇ‹Ò§à¢ŒÒÃ‹ÇÁâ¤Ã§¡ÒÃ

ÇÔ¨ÑÂ ¾ÃŒÍÁà» �´âÍ¡ÒÊãËŒ«Ñ¡¶ÒÁ¢ŒÍÊ§ÊÑÂ¨¹à¢ŒÒã¨´ÕáÅŒÇ¡‹Í¹

μ Ñ´ÊÔ¹ã¨à¢ŒÒÃ‹ÇÁâ¤Ã§¡ÒÃÇÔ¨ÑÂ Ö̈§ãËŒÅ§¹ÒÁã¹ãºÂÔ¹ÂÍÁ 

(consent form) μÒÁáºº·ÕèÍ¹ØÁÑμ Ôâ´Â¤³Ð¡ÃÃÁ¡ÒÃ¡ÒÃ·íÒ

ÇÔ¨ÑÂã¹¤¹ ¤³Ðá¾·ÂÈÒÊμÃ � ÁËÒÇÔ·ÂÒÅÑÂ¸ÃÃÁÈÒÊμÃ �

ó. ¡ÒÃ¨Ñ´¡ÅØ‹ÁáÅÐ¡ÒÃºÃÔËÒÃÂÒÍÒÊÒÊÁÑ¤Ã

 ÊØ‹ÁÍÒÊÒÊÁÑ¤Ã·Õè à¢ŒÒà¡³± �áÅÐÂÔ¹ÂÍÁà¢ŒÒÃ‹ÇÁ

â¤Ã§¡ÒÃÇÔ¨ÑÂ Ñ́§¡Å‹ÒÇ¢ŒÒ§μ Œ¹¨íÒ¹Ç¹ öð ¤¹ Ñ̈º©ÅÒ¡áº‹§

à»š¹ ò ¡ÅØ‹Á ¡ÅØ‹ÁÅÐ óð ¤¹ â´Â¡ÅØ‹Á·´ÅÍ§ä´ŒÃÑºÊÒÃ

Ê¡Ñ́ ÃÒ§¨×́  (â´ÂÁÕÊÒÃÊ¡Ñ́ ÃÒ§¨×́  óðð ÁÔÅÅÔ¡ÃÑÁμ ‹Íá¤»«ÙÅ) 

áÅÐ¡ÅØ‹Á¤Çº¤ØÁä´ŒÃÑºÂÒËÅÍ¡ â´Â·Ñé§ ò ¡ÅØ‹Á ÃÑº»ÃÐ·Ò¹

¤ÃÑé§ÅÐ ò á¤»«ÙÅ ÇÑ¹ÅÐ ñ ¤ÃÑé§ ËÅÑ§ÍÒËÒÃàªŒÒ à»š¹ÃÐÂÐ

àÇÅÒμ Ô´μ ‹Í¡Ñ¹¹Ò¹ ò ÊÑ»´ÒË �

ô. ¡ÒÃμ Ô´μÒÁÍÒÊÒÊÁÑ¤Ã

 ÍÒÊÒÊÁÑ¤Ã·Õèà¢ŒÒâ¤Ã§¡ÒÃ·Ø¡ÃÒÂ¨Ðä Œ́ÃÑº¡ÒÃ«Ñ¡

»ÃÐÇÑμ Ô ¡ÒÃμÃÇ¨Ã‹Ò§¡ÒÂ áÅÐà¨ÒÐàÅ×Í´¨Ò¡ËÅÍ´àÅ×Í´´íÒ

»ÃÔÁÒ³¤ÃÑé§ÅÐ ñð ÁÔÅÅÔÅÔμÃ ¨íÒ¹Ç¹ ô ¤ÃÑé§ ¤×Í ¡‹Í¹ÃÑº

»ÃÐ·Ò¹ÂÒ (ÊÑ»´ÒË �·Õè ð) ËÅÑ§¨Ò¡ÃÑº»ÃÐ·Ò¹ÂÒ ñ áÅÐ ò 

ÊÑ»´ÒË � (ÊÑ»´ÒË �·Õè ñ áÅÐ ò) áÅÐËÅÑ§¨Ò¡ËÂǾ ÃÑº»ÃÐ·Ò¹ÂÒ 

ò ÊÑ»´ÒË � (ÊÑ»´ÒË �·Õè ô) à¾×èÍãËŒá¾·Â�·íÒ¡ÒÃμÃÇ¨»ÃÐàÁÔ¹

ÍÒ¡ÒÃ¢ŒÒ§à¤ÕÂ§áÅÐà¾×èÍ´Ù¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§¼ÅμÃÇ¨·Ò§

ËŒÍ§»¯ÔºÑμ Ô¡ÒÃ ä Œ́á¡‹ ¤‹Òâ¤ÅÕ¹àÍÊàμÍàÃÊã¹¹éíÒàÅ×Í´áÅÐ

ã¹àÁç´àÅ×Í´á´§ ÃÐ´Ñº¹éíÒμÒÅã¹àÅ×Í´ ¡ÒÃ·íÒ§Ò¹¢Í§μ Ñº 

¡ÒÃ·íÒ§Ò¹¢Í§äμ áÅÐ¤‹Ò·Ò§âÅËÔμÇÔ·ÂÒ ¡‹Í¹áÅÐËÅÑ§¨Ò¡

ÃÑº»ÃÐ·Ò¹ÂÒ

 ÇÔà¤ÃÒÐË�à»ÃÕÂºà·ÕÂº¤ÇÒÁáμ¡μ ‹Ò§ÅÑ¡É³Ð·ÑèÇä»

¢Í§ÍÒÊÒÊÁÑ¤ÃÃÐËÇ‹Ò§¡ÅØ‹Á â´ÂãªŒÊ¶Ôμ Ô T-test ÊíÒËÃÑº¢ŒÍÁÙÅ

àªÔ§»ÃÔÁÒ³áÅÐãªŒÊ¶Ôμ Ô Chi-square ÊíÒËÃÑº¢ŒÍÁÙÅ·Õè¶Ù¡¨Ñ´¡ÅØ‹Á 

áÅÐÇÔà¤ÃÒÐË �à»ÃÕÂºà·ÕÂº¤ÇÒÁáμ¡μ ‹Ò§¢Í§¼ÅμÃÇ¨·Ò§ËŒÍ§

»¯ÔºÑμ Ô¡ÒÃ â´ÂãªŒÊ¶Ôμ Ô repeated measures ANOVA

¼Å¡ÒÃÈÖ¡ÉÒ
 ¼Å¡ÒÃÈÖ¡ÉÒ¾ºÇ‹Ò ÍÒÊÒÊÁÑ¤Ã·Ñé§ ò ¡ÅØ‹Á ÁÕ

ÅÑ¡É³Ð·ÑèÇä» »ÃÐ¡Íº´ŒÇÂ à¾È ÍÒÂØ ´Ñª¹ÕÁÇÅ¡ÒÂ 

»ÃÐÇÑμ Ô¡ÒÃÊÙººØËÃÕè »ÃÐÇÑμ Ô¡ÒÃ´×èÁà¤Ã×èÍ§´×èÁÁÖ¹àÁÒ ÃÐÂÐàÇÅÒ

·Õèä Œ́ÃÑºÊÑÁ¼ÑÊÊÒÃ¡íÒ¨Ñ´ÈÑμÃÙ¾×ª áÅÐ¼Å¡ÒÃμÃÇ¨ÃÐ´Ñºâ¤ÅÕ¹

àÍÊàμÍàÃÊ¡‹Í¹à¢ŒÒÃ‹ÇÁ¡ÒÃÈÖ¡ÉÒ äÁ‹áμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂ

ÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô ´Ñ§μÒÃÒ§·Õè ñ

μÒÃÒ§·Õè ñ ÅÑ¡É³Ð·ÑèÇä»¢Í§ÍÒÊÒÊÁÑ¤Ã·Õèä´ŒÃÑºÊÒÃÊ¡Ñ´ÃÒ§¨×´ (N = óð) áÅÐ¡ÅØ‹Á·Õèä Œ́ÃÑºÂÒËÅÍ¡ (N = óð)

  í̈Ò¹Ç¹ (ÃŒÍÂÅÐ)

  ÃÒ§¨×´ ÂÒËÅÍ¡

à¾È  

   ªÒÂ  ñô (ôö.÷) ñò (ôð.ð) ð.öðò

   ËÞÔ§  ñö (õó.ó) ñø (öð.ð) 

ÍÒÂØ (»‚)#  ôõ.öó ± ø.ùø ôò.øó ± ù.òø ð.òôð

´Ñª¹ÕÁÇÅ¡ÒÂ (¡ÔâÅ¡ÃÑÁ/àÁμÃò)# òó.óô ± ó.ùù òó.òø ± ó.óñ ð.ùôô

»˜¨¨ØºÑ¹ÊÙººØËÃÕè (¤¹) õ (ñö.÷) õ (ñö.÷) ñ.ððð

»˜¨¨ØºÑ¹´×èÁà¤Ã×èÍ§ ×́èÁÁÖ¹àÁÒ (¤¹) ù (óð.ð) ñõ (õð.ð) ð.ññô

ÃÐÂÐàÇÅÒ·Õèä´ŒÃÑºÊÑÁ¼ÑÊÊÒÃ¡íÒ¨Ñ´ÈÑμÃÙ¾×ª (»‚)# ññ.ñó ± ø.òñ ñð.öø ± ø.ñù ð.øóò

¼Å¡ÒÃμÃÇ¨ÃÐ´Ñºâ¤ÅÕ¹àÍÊàμÍàÃÊ´ŒÇÂ¡ÃÐ´ÒÉ·´ÊÍº (¤¹)  

   ÃÐ Ñ́ºäÁ‹»ÅÍ´ÀÑÂ òô (øð.ð) òñ (÷ð.ð) ð.ó÷ñ

   ÃÐ Ñ́ºàÊÕèÂ§  ö (òð.ð) ù (óð.ð)

# áÊ´§¤‹Òà©ÅÕèÂ ± Ê‹Ç¹àºÕèÂ§àº¹ÁÒμÃ°Ò¹ (Mean ± S.D.)
äÁ‹ÁÕ¤ÇÒÁáμ¡μ ‹Ò§ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ ÔàÁ×èÍà»ÃÕÂºà·ÕÂº¡Ñº¡ÅØ‹Á·Õèä´ŒÃÑºÊÒÃÊ¡Ñ´ÃÒ§¨×´ã¹ÊÑ»´ÒË �à´ÕÂÇ¡Ñ¹ (¤‹Ò¾Õ < ð.ðõ)

¤‹Ò¾ÕÅÑ¡É³Ð·ÑèÇä»
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 ¼Å¡ÒÃμÃÇ¨¤‹Òâ¤ÅÕ¹àÍÊàμÍàÃÊ¾ºÇ‹Ò ÍÒÊÒÊÁÑ¤Ã

¡ÅØ‹Á·Õèä´ŒÃÑºÊÒÃÊ¡Ñ́ ÃÒ§¨×́ ÁÕ¤‹Ò serum cholinesterase (SChE) 

à¾ÔèÁ¢Öé¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ôã¹ÊÑ»´ÒË �·Õè ñ áÅÐÁÕ¤‹Ò 

acetyl cholinesterase (AChE) Å´Å§ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô

ã¹ÊÑ»´ÒË �·Õè ñ áÅÐ ò àÁ×èÍà»ÃÕÂºà·ÕÂº¨Ò¡¡‹Í¹ä´ŒÃÑºÂÒ áμ ‹

ÍÂÙ‹ã¹à¡³±�»Ã¡μ ÔáÅÐäÁ‹áμ¡μ ‹Ò§¨Ò¡¡ÅØ‹Á¤Çº¤ØÁ (à©¾ÒÐã¹

ÊÑ»´ÒË �·Õè ñ) ¹Í¡¨Ò¡¹ÕéàÁ×èÍà»ÃÕÂºà·ÕÂº¤‹Òâ¤ÅÕ¹àÍÊàμÍàÃÊ

ÃÐËÇ‹Ò§¡ÅØ‹Á¾ºÇ‹Ò ÍÒÊÒÊÁÑ¤Ã·Ñé§ ò ¡ÅØ‹ÁÁÕ¤‹Ò SChE áμ¡

μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ôã¹ÊÑ»´ÒË �·Õè ò Ê‹Ç¹¼Å¡ÒÃ

μÃÇ¨·Ò§ËŒÍ§»¯ÔºÑμ Ô¡ÒÃÍ×è¹æ ä Œ́á¡‹ ÃÐ´Ñº¹éíÒμÒÅã¹àÅ×Í´ 

¡ÒÃ·íÒ§Ò¹¢Í§μ Ñº ¡ÒÃ·íÒ§Ò¹¢Í§äμ áÅÐ¤‹Ò·Ò§âÅËÔμÇÔ·ÂÒ

¢Í§ÍÒÊÒÊÁÑ¤Ã·Ñé§ ò ¡ÅØ‹Á ¾º¡ÒÃà»ÅÕèÂ¹á»Å§ÍÂÙ‹ã¹à¡³±�

»Ã¡μ ÔáÅÐäÁ‹áμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ ÔμÅÍ´

¡ÒÃÈÖ¡ÉÒ ´Ñ§ÃÙ»·Õè ñ - ò áÅÐμÒÃÒ§·Õè ò - ô

ÃÙ»·Õè ñ áÊ´§¡ÒÃà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂ·Õè¤ÇÒÁàª×èÍÁÑè¹ 95% CI ¢Í§ serum cholinesterase μ Ñé§áμ ‹àÃÔèÁμ Œ¹¨¹ÊÔé¹ÊØ´¡ÒÃÈÖ¡ÉÒ

μÒÃÒ§·Õè ò ¤‹Òà©ÅÕèÂ¢Í§ serum cholinesterase ¢Í§ÍÒÊÒÊÁÑ¤Ã·Õèä´ŒÃÑºÊÒÃÊ¡Ñ́ ÃÒ§¨×́  (N = óð) áÅÐ¡ÅØ‹Á·Õèä´ŒÃÑºÂÒËÅÍ¡ (N = óð)

 SChE ¡‹Í¹ä´ŒÃÑºÂÒ ÃÐËÇ‹Ò§ä´ŒÃÑºÂÒ ËÅÑ§ËÂØ´ä´ŒÃÑºÂÒ

 (ó.ùó-ñð.ø Ë¹‹ÇÂ/ÁÅ.) ÊÑ»´ÒË �·Õè ð ÊÑ»´ÒË �·Õè ñ ÊÑ»´ÒË �·Õè ò ÊÑ»´ÒË �·Õè ô

¡ÅØ‹Á·´ÅÍ§  ÷.öö ± ð.öò ø.õö ± ð.÷ô ÷.øó ± ð.öô ÷.ùô ± ð.öð

¡ÅØ‹Á¤Çº¤ØÁ  ø.öò ± ð.÷ô ù.òù ± ð.÷ô ø.ø÷ ± ð.÷ò ø.ùò ± ð.÷ø

¤‹Ò¾Õ (ÃÐËÇ‹Ò§¡ÅØ‹Á) ð.ðõð ð.ñ÷ð ð.ðóö* ð.ðõò

¤‹Ò¾Õ (ÀÒÂã¹¡ÅØ‹Á·´ÅÍ§) - ð.ððð+ ð.òðù ð.ð÷ô

¤‹Ò¾Õ (ÀÒÂã¹¡ÅØ‹Á¤Çº¤ØÁ) - ð.ðòô+ ð.ñòø ð.ññø

áÊ´§¤‹Òà©ÅÕèÂ ± ò (¤‹Ò¤ÅÒ´à¤Å×èÍ¹ÁÒμÃ°Ò¹¢Í§¤‹Òà©ÅÕèÂ) (Mean ± 2SEM)
* áÊ´§¤ÇÒÁáμ¡μ ‹Ò§ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ ÔàÁ×èÍà»ÃÕÂºà·ÕÂºÃÐËÇ‹Ò§¡ÅØ‹Á·´ÅÍ§áÅÐ¡ÅØ‹Á¤Çº¤ØÁã¹ÊÑ»´ÒË �à´ÕÂÇ¡Ñ¹ (¤‹Ò¾Õ < ð.ðõ)
+ áÊ´§¤ÇÒÁáμ¡μ ‹Ò§ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ ÔàÁ×èÍà»ÃÕÂºà·ÕÂº¨Ò¡¡‹Í¹ä´ŒÃÑºÂÒÀÒÂã¹¡ÅØ‹Áà´ÕÂÇ¡Ñ¹ (¤‹Ò¾Õ < ð.ðõ)

¡ÅØ‹Á·´ÅÍ§

¡ÅØ‹Á¤Çº¤ØÁ

¡ÅØ‹Á
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 AChE ¡‹Í¹ä´ŒÃÑºÂÒ ÃÐËÇ‹Ò§ä´ŒÃÑºÂÒ ËÅÑ§ËÂØ´ä´ŒÃÑºÂÒ

 (ñ.ð-ñ.õ) ÊÑ»´ÒË �·Õè ð ÊÑ»´ÒË �·Õè ñ ÊÑ»´ÒË �·Õè ò ÊÑ»´ÒË �·Õè ô

¡ÅØ‹Á·´ÅÍ§  ñ.òõ ± ð.ðò ñ.òð ± ð.ðò ñ.ñø ± ð.ðô ñ.òñ ± ð.ðô

¡ÅØ‹Á¤Çº¤ØÁ  ñ.òô ± ð.ðô ñ.òð ± ð.ðô ñ.òø ± ð.ñö ñ.óð ± ð.ñø

¤‹Ò¾Õ (ÃÐËÇ‹Ò§¡ÅØ‹Á) ð.øöö ð.øøò ð.òôó ð.óöù

¤‹Ò¾Õ (ÀÒÂã¹¡ÅØ‹Á·´ÅÍ§) - ð.ððö+ ð.ððò+ ð.ñöù

¤‹Ò¾Õ (ÀÒÂã¹¡ÅØ‹Á¤Çº¤ØÁ) - ð.ððô+ ð.öõø ð.õ÷ð

áÊ´§¤‹Òà©ÅÕèÂ ± ò (¤‹Ò¤ÅÒ´à¤Å×èÍ¹ÁÒμÃ°Ò¹¢Í§¤‹Òà©ÅÕèÂ) (Mean ± 2SEM)

* áÊ´§¤ÇÒÁáμ¡μ ‹Ò§ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ ÔàÁ×èÍà»ÃÕÂºà·ÕÂºÃÐËÇ‹Ò§¡ÅØ‹Á·´ÅÍ§áÅÐ¡ÅØ‹Á¤Çº¤ØÁã¹ÊÑ»´ÒË �à´ÕÂÇ¡Ñ¹ (¤‹Ò¾Õ < ð.ðõ)
+  áÊ´§¤ÇÒÁáμ¡μ ‹Ò§ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ ÔàÁ×èÍà»ÃÕÂºà·ÕÂº¨Ò¡¡‹Í¹ä´ŒÃÑºÂÒÀÒÂã¹¡ÅØ‹Áà´ÕÂÇ¡Ñ¹ (¤‹Ò¾Õ < ð.ðõ)

ÃÙ»·Õè ò áÊ´§¡ÒÃà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂ·Õè¤ÇÒÁàª×èÍÁÑè¹ 95% CI ¢Í§ acetyl cholinesterase μ Ñé§áμ ‹àÃÔèÁμ Œ¹¨¹ÊÔé¹ÊØ´¡ÒÃÈÖ¡ÉÒ

μÒÃÒ§·Õè ó ¤‹Òà©ÅÕèÂ¢Í§ acetyl cholinesterase ¢Í§ÍÒÊÒÊÁÑ¤Ã·Õèä´ŒÃÑºÊÒÃÊ¡Ñ́ ÃÒ§¨×́  (N = óð) áÅÐ¡ÅØ‹Á·Õèä´ŒÃÑºÂÒËÅÍ¡ (N = óð)
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ÇÔ¨ÒÃ³�áÅÐÊÃØ»¼Å¡ÒÃÈÖ¡ÉÒ
  à¹×èÍ§¨Ò¡¡ÒÃμÃÇ¨ÇÑ´¤‹Òâ¤ÅÕ¹àÍÊàμÍàÃÊ à»š¹¡ÒÃ

ÇÑ́ ¼Å¤ÇÒÁà»š¹¾ÔÉ¨Ò¡»ÃÔÁÒ³ÊÒÃ¡íÒ¨Ñ́ áÁÅ§¡ÅØ‹ÁÍÍÃ �¡Òâ¹

¿ÍÊà¿μáÅÐ¤ÒÃ �ºÒàÁ· «Öè§àÁ×èÍÃ‹Ò§¡ÒÂä Œ́ÃÑºÊÒÃ¾ÔÉ´Ñ§¡Å‹ÒÇ

ã¹»ÃÔÁÒ³·ÕèÊÙ§¨Ð·íÒãËŒ¤‹Òâ¤ÅÕ¹àÍÊàμÍàÃÊã¹àÅ×Í´μ èíÒÅ§ñø «Öè§

¼Å¡ÒÃÈÖ¡ÉÒã¹¤ÃÑé§¹Õé¾ºÇ‹Ò ÍÒÊÒÊÁÑ¤Ã¡ÅØ‹Á·Õèä´ŒÃÑºÊÒÃÊ¡Ñ´

ÃÒ§¨×́ ÁÕ¤‹Ò SChE à¾ÔèÁ¢Öé¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ôã¹ÊÑ»´ÒË �

·Õè ñ àÁ×èÍà»ÃÕÂºà·ÕÂº¨Ò¡¡‹Í¹ä Œ́ÃÑºÂÒáμ ‹äÁ‹áμ¡μ ‹Ò§¨Ò¡

¡ÅØ‹Á¤Çº¤ØÁ ÊÍ´¤ÅŒÍ§¡Ñº¼Å¡ÒÃÈÖ¡ÉÒ·Õè·íÒ¡ÒÃÈÖ¡ÉÒâ´Â

ãªŒªÒª§ÊÁØ¹ä¾ÃÃÒ§ ×̈´¡‹Í¹Ë¹ŒÒ¹Õéñõ «Öè§ÍÒ¨à»š¹ä»ä Œ́Ç‹Ò¡ÒÃ

à»ÅÕèÂ¹á»Å§´Ñ§¡Å‹ÒÇà»š¹ä»μÒÁ¡Åä¡¡ÒÃ¢ÑºÊÒÃ¾ÔÉ¢Í§

Ã‹Ò§¡ÒÂμÒÁ¸ÃÃÁªÒμ Ô à¹×èÍ§¨Ò¡¤‹Ò SChE ÊÒÁÒÃ¶¡ÅÑº¤×¹

ÊÙ‹ÊÀÒÇÐ»Ã¡μ Ô (reversible) ä´ŒàÍ§ÀÒÂã¹ÃÐÂÐàÇÅÒà»š¹ÇÑ¹¶Ö§

ÊÑ»´ÒË �ËÅÑ§ä´ŒÃÑºÊÑÁ¼ÑÊÊÒÃ áÅÐÊÒÃ¡ÅØ‹Á¤ÒÃ �ºÒàÁ·ÊÒÁÒÃ¶

¡ÅÑº¤×¹ÊÙ‹ÊÀÒÇÐ»Ã¡μ Ôä´ŒàÃçÇ¡Ç‹ÒÊÒÃ¡ÅØ‹ÁÍÍÃ �¡Òâ¹¿ÍÊà¿μ 

áÁŒÇ‹Ò¨ÐÁÕ¤Ø³ÊÁºÑμ Ôã¹¡ÒÃÂÑºÂÑé§¡ÒÃ·íÒ§Ò¹¢Í§àÍ¹ä«Á �â¤ÅÕ¹

àÍÊàμÍàÃÊàª‹¹à´ÕÂÇ¡Ñ¹ñù áμ ‹ËÅÑ§¨Ò¡¹Ñé¹¤‹Ò SChE ¡çÅ´Å§

ã¹ÊÑ»´ÒË �·Õè ò áμ ‹ÂÑ§¤§ÍÂÙ‹ã¹à¡³±�»Ã¡μ ÔáÅÐÁÕ¤‹ÒäÁ‹μ èíÒ¡Ç‹Ò

¡‹Í¹ä´ŒÃÑºÂÒ áÅÐà¾ÔèÁ¢Öé¹ÍÕ¡¤ÃÑé§ã¹ÊÑ»´ÒË �·Õè ô ¢Ñ´áÂŒ§¡Ñº

¼Å¡ÒÃÈÖ¡ÉÒã¹ÊÑμÇ �·´ÅÍ§áÅÐã¹¤¹»Ã¡μ Ô ·Õè¾ºÇ‹Ò ¤‹Ò SChE 

ÁÕá¹Çâ¹ŒÁÅ´Å§á»Ã¼Ñ¹μÒÁ¨íÒ¹Ç¹ÇÑ¹·ÕèãËŒññ,ñö ¹Í¡¨Ò¡¹Õé

àÁ×èÍà»ÃÕÂºà·ÕÂº¤‹Ò SChE ÃÐËÇ‹Ò§¡ÅØ‹Á¢Í§¡ÒÃÈÖ¡ÉÒ¡ÅÑº

¾ºÇ‹Ò ¡ÅØ‹Á·Õèä´ŒÃÑºÊÒÃÊ¡Ñ´ÃÒ§¨×´ÁÕ¤‹Ò SChE Å´Å§ÍÂ‹Ò§

ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ôà©¾ÒÐã¹ÊÑ»´ÒË �·Õè ò àÁ×èÍà»ÃÕÂºà·ÕÂº

¡Ñº¡ÅØ‹Á¤Çº¤ØÁ ÍÒ¨à¹×èÍ§¨Ò¡¤‹Ò SChE ÁÕ¤ÇÒÁá»Ã»ÃÇ¹

ÊÙ§áÅÐª‹Ç§¤‹Ò»Ã¡μ ÔÁÕ¾ÔÊÑÂ·Õè¡ÇŒÒ§ÁÒ¡ áÁŒà·ÕÂºã¹ÃÒÂºØ¤¤Å

ËÃ×ÍÃÒÂ¡ÅØ‹Áòð 

 ÊíÒËÃÑº¡ÒÃμ Ô´μÒÁ¼Å¢ŒÒ§à¤ÕÂ§¨Ò¡¡ÒÃãªŒÂÒ¾ºÇ‹Ò 

ÍÒÊÒÊÁÑ¤Ã·Ñé§ ò ¡ÅØ‹ÁÁÕ¼Å¢ŒÒ§à¤ÕÂ§¨Ò¡¡ÒÃãªŒÂÒ¹ŒÍÂ áÅÐ

μÒÃÒ§·Õè õ ¼Å¢ŒÒ§à¤ÕÂ§¨Ò¡¡ÒÃãªŒÂÒ¢Í§ÍÒÊÒÊÁÑ¤Ã·Õèä Œ́ÃÑºÊÒÃÊ¡Ñ´ÃÒ§¨×´ (N = óð) áÅÐ¡ÅØ‹Á·Õèä Œ́ÃÑºÂÒËÅÍ¡ (N = óð)

ÍÒ¡ÒÃàËÅ‹Ò¹Ñé¹à¡Ô´¢Öé¹à¾ÕÂ§ã¹ª‹Ç§·Õèä Œ́ÃÑºÂÒ (ÊÑ»´ÒË �·Õè ð – 

ÊÑ»´ÒË �·Õè ò) à·‹Ò¹Ñé¹ ´Ñ§μÒÃÒ§·Õè õ

 ¼Å¢ŒÒ§à¤ÕÂ§¨Ò¡¡ÒÃãªŒÂÒ í̈Ò¹Ç¹ (ÃŒÍÂÅÐ)

 ÃÒ§¨×´ ÂÒËÅÍ¡

»˜ÊÊÒÇÐº‹ÍÂ õ (ñö.÷) õ (ñö.÷)

ÍÂÒ¡ÍÒËÒÃ ñ (ó.ó) ð

μÒºÇÁ ÁÕ¢ÕéμÒ ¹éíÒμÒäËÅÁÒ¡ ð ñ (ó.ó)

ªÒÅÔé¹ äÁ‹ÃÑºÃÊÍÒËÒÃ ð ñ (ó.ó)

¤Å×è¹äÊŒ ð ñ (ó.ó)

·ŒÍ§àÊÕÂ ð ñ (ó.ó)

ªÒ»ÅÒÂÁ×Í»ÅÒÂà·ŒÒ ð ñ (ó.ó)

 ÊíÒËÃÑº¼Å¡ÒÃμÃÇ¨¤‹Ò AChE ¢Í§ÍÒÊÒÊÁÑ¤Ã·Õèä´Œ

ÃÑºÊÒÃÊ¡Ñ´ÃÒ§¨×´¾ºÇ‹Ò ÁÕá¹Çâ¹ŒÁÅ´Å§á»Ã¼Ñ¹μÒÁ¨íÒ¹Ç¹

ÇÑ¹·ÕèãËŒ â´ÂÅ´Å§ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ôã¹ÊÑ»´ÒË �·Õè ñ 

áÅÐ ò àÁ×èÍà»ÃÕÂºà·ÕÂº¡Ñº¡‹Í¹ä Œ́ÃÑºÂÒ ¢³Ð·Õè¡ÅØ‹Á¤Çº¤ØÁ

Å´Å§ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ôà©¾ÒÐã¹ÊÑ»´ÒË �·Õè ñ áÅÐÁÕ

á¹Çâ¹ŒÁà¾ÔèÁ¢Öé¹ã¹ÊÑ»´ÒË �·Õè ò áÅÐ ô μÒÁÅíÒ´Ñº áμ ‹ÍÂ‹Ò§äÃ

¡çμÒÁ¡ÒÃà»ÅÕèÂ¹á»Å§·ÕèÅ´Å§ã¹¡ÅØ‹Á¢Í§ÍÒÊÒÊÁÑ¤Ã·Õèä´ŒÃÑº

ÊÒÃÊ¡Ñ´ÃÒ§¨×´´Ñ§¡Å‹ÒÇ ÍÒ¨¶×ÍÇ‹ÒäÁ‹ÁÕ¤ÇÒÁáμ¡μ ‹Ò§ã¹·Ò§

¤ÅÔ¹Ô¡ à¹×èÍ§¨Ò¡ÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§à¾ÕÂ§àÅç¡¹ŒÍÂáÅÐÂÑ§ÍÂÙ‹ã¹

ª‹Ç§à¡³±�»Ã¡μ Ô ·Ñé§ÂÑ§äÁ‹¾ºÍÒ¡ÒÃáÅÐÍÒ¡ÒÃáÊ´§·Ò§¤ÅÔ¹Ô¡

·Õèº‹§ªÕé¶Ö§¤ÇÒÁà»š¹¾ÔÉ¨Ò¡¡ÒÃÅ´Å§¢Í§¤‹Ò AChE ÃÇÁ¶Ö§äÁ‹

¾º¡ÒÃ·íÒÅÒÂ¼ÔÇàÁḉ àÅ×Í´á´§ àª‹¹ ÀÒÇÐ hemolytic anemia 

¢Í§ÍÒÊÒÊÁÑ¤Ã·Õè̈ Ð·íÒãËŒ¤‹Ò AChE μ èíÒ¡Ç‹Ò»Ã¡μ Ôä´Œñù ̈ Ö§ÍÒ¨

¡Å‹ÒÇä´ŒÇ‹Ò ¡ÒÃÃÑº»ÃÐ·Ò¹ÊÒÃÊ¡Ñ´ÃÒ§¨×´μ ‹Íà¹×èÍ§¡Ñ¹¹Ò¹ 

ò ÊÑ»´ÒË � äÁ‹¹‹Ò¨Ð·íÒãËŒà¡Ô´ÍÒ¡ÒÃà¨çº»†ÇÂà¹×èÍ§¨Ò¡ÍÒ¨ÁÕ

¤‹Ò AChE μ èíÒ¡Ç‹Ò»Ã¡μ Ôä Œ́ 

 ¹Í¡¨Ò¡¹Õé¶Ö§áÁŒÇ‹Òã¹¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹Õé̈ ÐäÁ‹ä´Œ¡íÒË¹´

ãËŒÍÒÊÒÊÁÑ¤ÃËÂØ´¡ÒÃä´ŒÃÑºÊÑÁ¼ÑÊÊÒÃà¾ÔèÁã¹ÃÐËÇ‹Ò§à¢ŒÒÃ‹ÇÁ

¡ÒÃÇÔ¨ÑÂ áμ ‹¡ç¾ºÇ‹Ò ÁÕÍÒÊÒÊÁÑ¤Ãà¾ÕÂ§ í̈Ò¹Ç¹ ò-ó ¤¹/¡ÅØ‹Á 

·Õèä´ŒÃÑºÊÑÁ¼ÑÊÊÒÃà¾ÔèÁã¹áμ ‹ÅÐª‹Ç§ÊÑ»´ÒË � «Öè§àÁ×èÍ¾Ô¨ÒÃ³Ò

¡ÒÃà»ÅÕèÂ¹á»Å§·Õèà¾ÔèÁ¢Öé¹ËÃ×ÍÅ´Å§¢Í§¤‹Òâ¤ÅÕ¹àÍÊàμÍàÃÊ

ÃÐËÇ‹Ò§¡ÅØ‹Á·Õèä Œ́ÃÑºÊÑÁ¼ÑÊáÅÐäÁ‹ä´ŒÃÑºÊÑÁ¼ÑÊÊÒÃà¾ÔèÁ¹Ñé¹¡ÅÑº

¾ºÇ‹Ò ÁÕá¹Çâ¹ŒÁ¢Í§¡ÒÃà»ÅÕèÂ¹á»Å§äÁ‹áμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§

ªÑ´à¨¹ ̈ Ö§ÍÒ¨ÊÃØ»ä´ŒÇ‹Ò ¡ÒÃä´ŒÃÑºÊÒÃà¾ÔèÁã¹ÃÐËÇ‹Ò§à¢ŒÒÃ‹ÇÁ

¡ÒÃÈÖ¡ÉÒäÁ‹ÁÕ¼Å¡ÃÐ·ºμ ‹Í¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§¤‹Òâ¤ÅÕ¹àÍÊ

àμÍàÃÊ¢Í§ÍÒÊÒÊÁÑ¤Ãã¹¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹Õé
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 Ê‹Ç¹¼Å¡ÒÃ»ÃÐàÁÔ¹áÅÐμ Ô´μÒÁ¼Å¢ŒÒ§à¤ÕÂ§¨Ò¡

¡ÒÃãªŒÂÒ·Ñé§·ÕèμÃÇ¨¾º·Ò§ËŒÍ§»¯ÔºÑμ Ô¡ÒÃ áÅÐμÃÇ¨¾º¨Ò¡

ÍÒ¡ÒÃáÅÐÍÒ¡ÒÃáÊ´§·Ò§¤ÅÔ¹Ô¡ã¹¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹Õé¾ºÇ‹Ò 

ÍÒÊÒÊÁÑ¤Ã·Ñé§ ò ¡ÅØ‹ÁÁÕÃÐ´Ñº¹éíÒμÒÅã¹àÅ×Í´ ¡ÒÃ·íÒ§Ò¹

¢Í§μ Ñº ¡ÒÃ·íÒ§Ò¹¢Í§äμ áÅÐ¤‹Ò·Ò§âÅËÔμÇÔ·ÂÒÍÂÙ‹ã¹à¡³± �

»Ã¡μ ÔáÅÐäÁ‹áμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ ÔμÅÍ´¡ÒÃ

ÈÖ¡ÉÒ Ê‹Ç¹ÍÒ¡ÒÃ¢ŒÒ§à¤ÕÂ§¨Ò¡¡ÒÃãªŒÂÒ·Õè¾ºã¹ÍÒÊÒÊÁÑ¤Ã·Õè

ä´ŒÃÑºÊÒÃÊ¡Ñ́ ÃÒ§¨×́ ã¹¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹ÕéÅŒÇ¹à»š¹¼Å¢ŒÒ§à¤ÕÂ§·Õè

à¤ÂÁÕÃÒÂ§Ò¹ÁÒ¡‹Í¹áÅŒÇñö «Öè§à»š¹ÍÒ¡ÒÃ·ÕèäÁ‹ÃØ¹áÃ§ à¡Ô´¢Öé¹

ã¹ÃÐÂÐÊÑé¹ áÅÐÊÒÁÒÃ¶ËÒÂàÍ§ä´Œâ´ÂäÁ‹μ ŒÍ§ãªŒÂÒÃÑ¡ÉÒ

 ¨Ò¡¢ŒÍÁÙÅ¢ŒÒ§μ Œ¹¨Ö§ÍÒ¨ÊÃØ»ä´ŒÇ‹Ò ¡ÒÃÃÑº»ÃÐ·Ò¹

ÊÒÃÊ¡Ñ´ÃÒ§¨×´¢¹Ò´ öðð ÁÔÅÅÔ¡ÃÑÁμ ‹ÍÇÑ¹ à»š¹ÃÐÂÐàÇÅÒ

μ Ô´μ ‹Í¡Ñ¹ ò ÊÑ»´ÒË � ÁÕ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃÅ´¤ÇÒÁà»š¹¾ÔÉ

ÊÒÃ¡íÒ¨Ñ´áÁÅ§¡ÅØ‹ÁÍÍÃ �¡Òâ¹¿ÍÊà¿μáÅÐ¤ÒÃ �ºÒàÁ·ä´ŒäÁ‹

áμ¡μ ‹Ò§¨Ò¡ÂÒËÅÍ¡ áÅÐÁÕ¤ÇÒÁ»ÅÍ´ÀÑÂã¹¡ÒÃ¹íÒä»ãªŒ 

ÊÍ´¤ÅŒÍ§¡Ñº¼Å¡ÒÃÈÖ¡ÉÒ·Õè·íÒ¡ÒÃÈÖ¡ÉÒâ´ÂãªŒªÒª§ÊÁØ¹ä¾Ã

ÃÒ§¨×́ «Öè§ÁÕÇÔ̧ Õ¡ÒÃÈÖ¡ÉÒ·Õè¤ÅŒÒÂ¤ÅÖ§¡Ñ¹ñõ ̈ Ö§ÍÒ¨¡Å‹ÒÇã¹àº×éÍ§
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Abstract
Study on the Effi  cacy and Side Effects of Thunbergia laurifolia Lindl. Extract on Reducing Chemical Toxicity among 

Agricultural Workers Receiving Organophosphate and Carbamate Insecticide Poisoning (Clinical Trial Phase II)

Nanthakarn Chinacarawat*, Somboon Kiettinun**, Chumpot Amatayakul***, Nuanjan Jaiaree**, Arunporn Itharat**, 

Pinit Chinsoi****

 * Graduate Programs in Applied Thai Traditional Medicine, Faculty of Medicine, Thammasat University

 ** Department of Applied Thai Traditional Medicine Center, Faculty of Medicine, Thammasat University

 *** Department of Community and Family Medicine, Faculty of Medicine, Thammasat University

 **** Wang Nam Yen Hospital, Sa Kaeo Province

Background: Rang Chuet (Thunbergia laurifolia Lindl.), a Thai herbal medicine plant, has the pharmacological effect 

 according with Thai traditional medicine property used as an antidote for insecticide and many toxic 

 substances, including safety for consumption in normal human. This reseasch aimed to study the effi  cacy 

 and side effects of Thunbergia laurifolia Lindl. extract (TLE) on reducing chemical toxicity among agricultural 

 workers receiving organophosphate and carbamate insecticide poisoning.

Method: This research design was a randomized, double-blind, placebo-controlled trial in 60 volunteers, having risky 

 and unsafe cholinesterase levels tested by reactive paper and living at Wang Nam Yen District, Sa Kaeo 

 Province. The sample was randomly assigned to 2 groups, 30 volunteers for each group. Experimental 

 group received TLE 2 capsules (300 mg a capsule) once a day after meal for 2 weeks orally while 

 controlled group received placebo. History taking, physical examination and laboratory tests were 

 performed before, during administration at 1 and 2 weeks, and after fi nishing administration for 2 weeks. 

 The laboratory results were compared with repeated measure ANOVA analysis for level of signifi cance 

 at p<0.05.

Result: In the group receiving TLE, serum cholinesterase was signifi cantly increased at the fi rst week whereas 

 acetyl cholinesterase was signifi cantly decreased at the fi rst and second weeks comparing with the 

 baseline; however, they were not signifi cantly different comparing with the placebo group. Blood sugar, 

 liver function test, renal function test and hematological values of both groups had some alteration but 

 still within normal range. Furthermore, there were no serious side effects of TLE. 

Conclusion: The oral administration of TLE at the dose of 600 mg a day for 2 weeks continuously had no different 

 effi  cacy on reducing organophosphate and carbamate insecticide poisoning comparing with placebo, and 

 did not cause side effects.

Key words: Thunbergia laurifolia Lindl., Cholinesterase, Insecticide, Clinical trial phase II


