
793Thammasat Medical Journal, Vol. 12 No. 4, October-December 2012

º·¤Ñ´Â‹Í
 ¤ÅÍâÃ¿ÍÃ�Áà¤Â¶Ù¡ãªŒà»š¹ÂÒ´ÁÊÅº »˜¨¨ØºÑ¹¼ÅÔμà¾×èÍãªŒà»š¹ÇÑμ¶Ø´ÔºÊíÒËÃÑº·íÒ¿ÅÙÍÍâÃ¾ÍÅÕàÁÍÃ�áÅÐà¡Ô´¢Öé¹¨Ò¡

¡ÃÐºÇ¹¡ÒÃ·Ò§à¤ÁÕ·ÕèÁÕ¤ÅÍÃÕ¹à¢ŒÒÁÒà¡ÕèÂÇ¢ŒÍ§ º·¤ÇÒÁ¹Õé·º·Ç¹áËÅ‹§¡íÒà¹Ô´ àÁá·ºÍÅÔÊÁ ¼Åμ ‹ÍÊØ¢ÀÒ¾ áÅÐ¡ÒÃà½‡ÒÃÐÇÑ§

¤íÒÊíÒ¤ÑÞ: ¤ÅÍâÃ¿ÍÃ�Á, ¡ÒÃÊÑÁ¼ÑÊ, àÁá·ºÍÅÔÊÁ, ¼Åμ ‹ÍÊØ¢ÀÒ¾, ¤‹ÒÁÒμÃ°Ò¹, ¡ÒÃà½‡ÒÃÐÇÑ§

ÀÒ¤ÇÔªÒàÇªÈÒÊμÃ �»‡Í§¡Ñ¹áÅÐÊÑ§¤Á ¤³Ðá¾·ÂÈÒÊμÃ � Ø̈ÌÒÅ§¡Ã³ �ÁËÒÇÔ·ÂÒÅÑÂ

¢ŒÍÁÙÅ·ÑèÇä»
 ¤ÅÍâÃ¿ÍÃ�Á UN number 1888 ÍÂÙ‹ã¹¡ÅØ‹ÁÊÒÃà»š¹

¾ÔÉ·ÕèäÁ‹μ Ô´ä¿ ¤íÒá¹Ð¹íÒ¡ÒÃ¨Ñ´¡ÒÃÊÒÃà¤ÁÕÍÑ¹μÃÒÂ¨ÐÍÂÙ‹ã¹

¡ÅØ‹Á¢Í§ä¡ �́ ñõñ ÁÕÊÙμÃà¤ÁÕ¤×Í CHCl
3
 ÁÕª×èÍ¾ŒÍ§Í×è¹ æ ËÅÒÂ

ª×èÍ àª‹¹ ¿ÍÁÔÅäμÃ¤ÅÍäÃ´ � ÁÕ CAS number 67-66-3 ÅÑ¡É³Ð

·Ò§¡ÒÂÀÒ¾à»š¹¢Í§àËÅÇ ãÊ äÁ‹ÁÕÊÕ ¤ÅÍâÃ¿ÍÃ�ÁÃÐàËÂ§‹ÒÂ

ãËŒ¡ÅÔè¹ËÍÁ¤ÅŒÒÂÍÕà¸ÍÃ � 

 ã¹Í´Õμ¤ÅÍâÃ¿ÍÃ�Á à¤ÂãªŒà»š¹ÂÒ´ÁÊÅºà¾×èÍ¡ÒÃ

¼‹Òμ Ñ́  ã¹·Ò§ÍØμÊÒË¡ÃÃÁà¤ÂãªŒÊíÒËÃÑº¡ÒÃÊ¡Ñ́  (extraction) 

áÅÐã¹¡ÒÃ·íÒ¤ÇÒÁÊÐÍÒ´à©¾ÒÐ·Õè àª‹¹ àªç´ÃÍÂà»„œÍ¹ 

 ã¹ª‹Ç§»ÅÒÂ »‚ ¤.È. ñùùð ÁÕ¡ÒÃ¼ÅÔμ¤ÅÍâÃ¿ÍÃ�Á

»‚ÅÐ»ÃÐÁÒ³ õòð,ððð μ Ñ¹ Ê‹Ç¹ãËÞ‹ÍÂÙ‹ã¹ÊËÃÑ°ÍàÁÃÔ¡Ò 

ÊËÀÒ¾ÂØâÃ» áÅÐÞÕè»Ø†¹ Ê‹Ç¹ãËÞ‹ãªŒ¼ÅÔμÊÒÃ¤ÅÍâÃä´-

¿ÅÙÍÍâÃÁÕà¸¹ «Öè§ãªŒà»š¹ÊÒÃ·íÒ¤ÇÒÁàÂç¹ (ãªŒ¹ŒÍÂÅ§àÃ×èÍÂæ) áÅÐ

ãªŒà»š¹ÇÑμ¶Ǿ ÔºÊíÒËÃÑº·íÒ¿ÅÙÍÍâÃ¾ÍÅÕàÁÍÃ � (ãªŒà¾ÔèÁ¢Öé¹àÃ×èÍÂæ) 

¤ÅÍâÃ¿ÍÃ�Á¶Ù¡»Å´»Å‹ÍÂÊÙ‹ºÃÃÂÒ¡ÒÈ¨Ò¡âÃ§§Ò¹¼ÅÔμÊÒÃ

¹ÕéáÅÐ¨Ò¡¡ÃÐºÇ¹¡ÒÃ·Ò§à¤ÁÕ·ÕèÁÕ¤ÅÍÃÕ¹à¢ŒÒÁÒà¡ÕèÂÇ¢ŒÍ§ 

ÃÇÁ·Ñé§ã¹¡ÒÃ¢Ñ́ ¢ÒÇáÅÐ¦‹Òàª×éÍ àª‹¹ âÃ§§Ò¹àÂ×èÍ¡ÃÐ´ÒÉáÅÐ

âÃ§§Ò¹ºíÒºÑ́ ¹éíÒ ¤ÅÍâÃ¿ÍÃ�ÁÂÑ§ãªŒã¹¡ÒÃ¼ÅÔμÊÒÃ»ÃÒºÈÑμÃÙ

¾×ªáÅÐà»š¹μ ÑÇ·íÒÅÐÅÒÂä¢ÁÑ¹ ¹éíÒÁÑ¹ ÂÒ§ ÍÑÅ¤ÒÅÍÂ �́ áÇ¡« � 

áÅÐàÃ«Ôè¹ áÅÐà»š¹ÊÒÃ·íÒ¤ÇÒÁÊÐÍÒ´áÅÐãªŒã¹ÊÒÃ´Ñºà¾ÅÔ§

ÃÇÁ·Ñé§ã¹ÍØμÊÒË¡ÃÃÁÂÒ§

 ¤ÅÍâÃ¿ÍÃ�Á¡ÅÒÂà»š¹äÍ¡ÅÑºÊÙ‹ÍÒ¡ÒÈ§‹ÒÂ äÁ‹ÍÂÙ‹ã¹

´Ô¹¹Ò¹ ÁÑ¡¨Ð¡ÅÒÂà»š¹äÍËÃ×Íä»ÍÂÙ‹ã¹¹éíÒãμ Œ́ Ô¹ ¤Ò´»ÃÐÁÒ³

Ç‹Ò ¤ÅÍâÃ¿ÍÃ�Á»Å‹ÍÂÊÙ‹ºÃÃÂÒ¡ÒÈ·ÑèÇâÅ¡ ööð,ððð μ Ñ¹

μ ‹Í»‚ â´ÂÃŒÍÂÅÐ ùð ¢Í§¡ÒÃ»Å‹ÍÂÊÙ‹ÊÔè§áÇ´ÅŒÍÁà¡Ô´¢Öé¹

àÍ§μÒÁ¸ÃÃÁªÒμ Ô â´Â¤ÅÍâÃ¿ÍÃ�Áã¹´Ô¹áÅÐ¹éíÒ¼ÔÇ´Ô¹¡ÅÒÂ

à»š¹äÍ áÅÐã¹ÍÒ¡ÒÈ¨Ðà»ÅÕèÂ¹á»Å§μ ‹Íä»ÍÒ¨ÊÅÒÂμ ÑÇàÁ×èÍ

ÊÑÁ¼ÑÊáÊ§ ãËŒ¤ÒÃ �ºÍ¹ÁÍ¹¹Í¡ä«´ � ¤ÒÃ�ºÍ¹ä´ÍÍ¡ä«´ � 

á¡ �Ê¿ÍÊ Ṏ¹ ä´¤ÅÍâÃÁÕà¸¹ ¿ÍÃ�ÁÔÅ¤ÅÍäÃ �́ äÎâ´Ãà¨¹¤ÅÍäÃ �́

áÅÐ¤ÅÍÃÕ¹ ¤ÅÍâÃ¿ÍÃ�ÁÍÂÙ‹ã¹ÍÒ¡ÒÈ¤‹Í¹¢ŒÒ§¹Ò¹ ÁÕ¤‹Ò¤ÃÖè§

ªÕÇÔμ õõ-öòð ÇÑ¹ ¡ÒÃà»ÅÕèÂ¹ÊÀÒ¾ã¹¹éíÒáÅÐ´Ô¹à¡Ô´¢Öé¹ªŒÒ 

¤ÅÍâÃ¿ÍÃ�ÁÅÐÅÒÂä Œ́´Õã¹¹éíÒáÅÐÍÒ¨¨Ðáμ¡μ ÑÇãËŒÊÒÃÍÂ‹Ò§

Í×è¹ ¤ÅÍâÃ¿ÍÃ�ÁÍÂÙ‹ä Œ́¹Ò¹ã¹¹éíÒãμ Œ´Ô¹ ¤ÅÍâÃ¿ÍÃ�ÁäÁ‹ÊÐÊÁ

ã¹¾×ª ÊÑμÇ � áÅÐÊÑμÇ �¹éíÒ

 ¤ÅÍâÃ¿ÍÃ�Á·Õè¾ºã¹ÍÒ¡ÒÈ¹Í¡ÍÒ¤ÒÃ ÁÑ¡ÁÕ¤ÇÒÁ

à¢ŒÁ¢Œ¹μ èíÒ¡Ç‹Ò ñ äÁâ¤Ã¡ÃÑÁμ ‹ÍÅÙ¡ºÒÈ¡�àÁμÃ ã¹¢³Ð·Õè

¤ÇÒÁà¢ŒÁ¢Œ¹ã¹ÍÒ¡ÒÈã¹ÍÒ¤ÒÃÍÒ¨¨ÐÊÙ§à»š¹ ñð à·‹Ò áÅÐÍÒ¨

ÊÙ§¶Ö§ ñ,ððð äÁâ¤Ã¡ÃÑÁμ ‹ÍÅÙ¡ºÒÈ¡�àÁμÃ ã¹ÃÐËÇ‹Ò§ÍÒº¹éíÒ

ÃŒÍ¹ã¹ÊÀÒ¾·ÕèÁÕ¡ÒÃÃÐºÒÂÍÒ¡ÒÈäÁ‹´Õ ã¹¹éíÒ´×èÁ¤ÇÒÁà¢ŒÁ¢Œ¹

à©ÅÕèÂ¢Í§¤ÅÍâÃ¿ÍÃ�Á ÍÂÙ‹·Õè ñð-ùð äÁâ¤Ã¡ÃÑÁμ ‹ÍÅÔμÃ »ÃÔÁÒ³

¡ÒÃÃÑº¤ÅÍâÃ¿ÍÃ�Áà¢ŒÒÊÙ‹Ã‹Ò§¡ÒÂâ´Âà©ÅÕèÂ ·Ñé§¨Ò¡ÍÒËÒÃ 

¹éíÒ´×èÁáÅÐÍÒ¡ÒÈ »ÃÐÁÒ³ ð.ö-ñð äÁâ¤Ã¡ÃÑÁ μ ‹Í¹éíÒË¹Ñ¡

μ ÑÇ ñ ¡ÔâÅ¡ÃÑÁμ ‹ÍÇÑ¹

¡ÒÃÊÑÁ¼ÑÊ

 à¹×èÍ§¨Ò¡¤ÅÍâÃ¿ÍÃ �Á ¡ÅÒÂà»š¹äÍä´Œ§‹ÒÂ Ö̈§ÁÑ¡

¨ÐàÅḉ ÅÍ´ÍÍ¡ÊÙ‹ºÃÃÂÒ¡ÒÈáÅÐ»¹à»„œÍ¹à»š¹ÁÅ¾ÔÉã¹ÍÒ¡ÒÈ

¹Í¡¨Ò¡¹ÕéÂÑ§ÊÒÁÒÃ¶ÍÍ¡¨Ò¡¡ÃÐºÇ¹¡ÒÃÍØμÊÒË¡ÃÃÁ

áÅÐ¡ÃÐºÇ¹¡ÒÃ·Ò§à¤ÁÕ Á¹ØÉÂ�ÍÒ¨ÊÑÁ¼ÑÊ¤ÅÍâÃ¿ÍÃ�Á 

·Ñé§â´Â¡ÒÃ¡Ô¹¤ÅÍâÃ¿ÍÃ�Áã¹¹éíÒ´×èÁ ÍÒËÒÃ ËÃ×Í´Ô¹ 

·Ñé§â´Â¡ÒÃ Ù́´«ÖÁ·Ò§¼ÔÇË¹Ñ§ áÅÐâ´Â¡ÒÃËÒÂã¨àÍÒäÍ·ÕèÁÕ

¤ÅÍâÃ¿ÍÃ�Áà¢ŒÒä»â´Âà©¾ÒÐã¹ÍÒ¤ÒÃ (indoor)

คลอโรฟอรม
พรชัย สิทธิศรัณยกุล 

º·¤ÇÒÁ¾ÔàÈÉ
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 ¡ÒÃ´Ù´«ÖÁ¤ÅÍâÃ¿ÍÃ�Á¨Ò¡·Ò§à´Ô¹ÍÒËÒÃà¡Ô´¢Öé¹

ÍÂ‹Ò§ÃÇ´àÃçÇ ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹ÊÙ§ÊǾ ã¹àÅ×Í´»ÃÐÁÒ³ ñ ªÑèÇâÁ§ 

áÅÐ´Ù´«ÖÁä´Œ¶Ö§ÃŒÍÂÅÐ öô-ùø ¹Ñè¹à»š¹¢ŒÍÁÙÅã¹ÊÑμÇ �·´ÅÍ§ 

¢ŒÍÁÙÅÍÑ¹ÁÕÍÂÙ‹¨íÒ¡Ñ´ã¹Á¹ØÉÂ�¡çº‹§ªÕéä»ã¹·Ò§à´ÕÂÇ¡Ñ¹ ¤×Í 

¤ÅÍâÃ¿ÍÃ�Á´Ù́ «ÖÁàÃçÇáÅÐ´Ù́ «ÖÁä´Œ§‹ÒÂ áÅŒÇÃŒÍÂÅÐ ùð ¢Í§

·Õè¡Ô¹à¢ŒÒä» ̈ ÐËÒÂã¨ÍÍ¡ã¹ÃÙ»¤ÅÍâÃ¿ÍÃ�Á·ÕèÂÑ§äÁ‹à»ÅÕèÂ¹ËÃ×Í

ã¹ÃÙ»¢Í§¤ÒÃ�ºÍ¹ä´ÍÍ¡ä«´ �ÀÒÂã¹ ø ªÑèÇâÁ§

 àÁ×èÍ´Ù´«ÖÁáÅŒÇ¤ÅÍâÃ¿ÍÃ�Á¡ÃÐ¨ÒÂä»·ÑèÇÃ‹Ò§¡ÒÂ 

ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹ÊÙ§ÊØ´¢Í§¤ÅÍâÃ¿ÍÃ�ÁÍÂÙ‹ã¹à¹×éÍàÂ×èÍä¢ÁÑ¹ 

Ê‹Ç¹ã¹äμ μ ÑºáÅÐÊÁÍ§ÁÕÃÐ´Ñºμ èíÒ

àÁá·ºÍÅÔÊÁ

 ¤ÅÍâÃ¿ÍÃ�Á¶Ù¡à»ÅÕèÂ¹á»Å§ã¹Ã‹Ò§¡ÒÂÁ¹ØÉÂ�

áÅÐÊÑμÇ �·´ÅÍ§â´ÂàÍ¹«ÑÂÁ�ä«âμâ¤ÃÁ p 450 ã¹¡Ã³Õ·Õè

ÁÕÍÍ¡«Ôà¨¹ ¨Ðà»ÅÕèÂ¹à»š¹ä´¤ÅÍâÃàÁ·¸Ò¹ÍÅ «Öè§¨Ð¶Ù¡

à»ÅÕèÂ¹á»Å§μ ‹Íä»à»š¹¿ÍÊ Ṏ¹ ã¹¡Ã³Õ·ÕèäÁ‹ÁÕÍÍ¡«Ôà¨¹Í¹Ø¾Ñ¹¸ �

·ÕèÊíÒ¤ÑÞ¤×Íä´¤ÅÍâÃàÁ· Ô̧Åã¹ÃÙ»Í¹ØÁÙÅÍÔÊÃÐ à¹×éÍàÂ×èÍà¡×Íº

·Ø¡Ê‹Ç¹¢Í§Ã‹Ò§¡ÒÂÊÒÁÒÃ¶àÁá·ºÍâÅ« �¤ÅÍâÃ¿ÍÃ�Áä´Œ 

ÍÑμÃÒàÁá·ºÍÅÔÊÁÊÙ§ã¹μ Ñº äμáÅÐàÂ×èÍºØ¨ÁÙ¡«Öè§¨Ø´àËÅ‹Ò¹Õé¡ç

à»š¹¨Ø´ËÅÑ¡·Õè¤ÅÍâÃ¿ÍÃ�ÁáÊ´§¤ÇÒÁà»š¹¾ÔÉ ¹Ñè¹ËÁÒÂ¶Ö§

¤ÇÒÁÊíÒ¤ÑÞ¢Í§àÁá·ºÍÅÔÊÁã¹¡ÒÃà¡Ô´¾ÔÉ¢Í§¤ÅÍâÃ¿ÍÃ�Á 

ÊÒÃ·Õèà¡Ố ¢Öé¹·Ñé§¿ÍÊ Ṏ¹ áÅÐÍ¹ØÁÙÅÍÔÊÃÐ ä´¤ÅÍâÃàÁ·¸ÔÅμ ‹Ò§

¡çÁÕ»¯Ô¡ÔÃÔÂÒμ ‹Íä»ÍÂ‹Ò§ÃÇ´àÃçÇ ¿ÍÊ Ṏ¹¹Ñé¹ªÍºÍÔàÅç¡μÃÍ¹ 

áÅÐ·íÒ»¯Ô¡ÔÃÔÂÒμ ‹Íà¹×èÍ§ÍÕ¡ËÅÒÂÍÂ‹Ò§ »¯Ô¡ÔÃÔÂÒ·Õèà´‹¹·ÕèÊØ´ 

¡ç¤×Í ·íÒ»¯Ô¡ÔÃÔÂÒ¡Ñº¹éíÒ áμ¡μ ÑÇãËŒ¤ÒÃ�ºÍ¹ä´ÍÍ¡ä« �́¡Ñº

¡Ã´äÎâ´Ã¤ÅÍÃÔ¡ ¡ÒÃáμ¡μ ÑÇ¢Í§¿ÍÊ Ṏ¹à¡Ố ¢Öé¹ÍÂ‹Ò§ÃÇ´àÃçÇ

â´ÂÁÕ¤‹Ò¤ÃÖè§ªÕÇÔμÊÑé¹¡Ç‹Ò ñ ÇÔ¹Ò·Õ ¿ÍÊ Ṏ¹ÂÑ§·íÒ»¯Ô¡ÔÃÔÂÒ

¡ÑºâÁàÅ¡ØÅ·ÕèªÍº¹ÔÇà¤ÅÕÂÊÍÕ¡ËÅÒÂ»ÃÐàÀ·ÃÇÁ·Ñé§àÍÁÕ¹ 

¡ÅØ‹ÁäÎ´ÃÍ¡«ÕèáÅÐä¸ÍÍÅ ¿ÍÊ Ṏ¹ÂÑ§·íÒ»¯Ô¡ÔÃÔÂÒ¡Ñº¡ÅØ‹Á·Õè

ªÍº¹ÔÇà¤ÅÕÂÊàËÅ‹Ò¹Õéã¹âÁàÅ¡ØÅ¢¹Ò´ãËÞ‹ÀÒÂã¹à«ÅÅ � àª‹¹ 

àÍ¹«ÑÂÁ� â»Ãμ Õ¹ ¿ÍÊâ¿äÅ»�´ Ê‹§¼ÅãËŒà¡Ô´¾Ñ¹¸Ðâ¤ÇÒàÅ¹μ�

¡ÑºâÁàÅ¡ØÅàËÅ‹Ò¹Ñé¹ ¡ÒÃà¡Ô´¾Ñ¹¸Ðâ¤ÇÒàÅ¹μ� ¨ÐÃº¡Ç¹¡ÒÃ

·íÒ§Ò¹ÃÐ´ÑºâÁàÅ¡ØÅ àª‹¹ ·íÒãËŒàÍ¹«ÑÂÁ��àÊÕÂ¤ÇÒÁÊÒÁÒÃ¶ã¹

¡ÒÃª‹ÇÂ·íÒ»¯Ô¡ÔÃÔÂÒ Ê‹§¼ÅãËŒ¡ÒÃ·íÒ§Ò¹¢Í§à«ÅÅ�¹Ñé¹Å´Å§

áÅÐÍÒ¨Å§·ŒÒÂ´ŒÇÂ¡ÒÃμÒÂ¢Í§à«ÅÅ� 

 Ê‹Ç¹Í¹ØÁÙÅÍÔÊÃÐ·Õèà¡Ố ¢Öé¹ã¹ÊÀÒ¾ÁÕÍÍ¡«Ôà¨¹¹ŒÍÂ¡çÁÕ

»¯Ô¡ÔÃÔÂÒμ ‹Íà¹×èÍ§ÍÂ‹Ò§ÃÇ´àÃçÇ¡‹Í¾Ñ¹¸Ðâ¤ÇÒàÅ¹μ�¡ÑºàÍ¹«ÑÂÁ���

áÅÐ¡Ã´ä¢ÁÑ¹ ÍÒ¨¨Ðã¡ÅŒ¡Ñº¨Ø´·Õèà¡Ô´Í¹ØÁÙÅÍÔÊÃÐ¹Ñé¹à¡×Íº

¨Ð·Ñ¹·Õ Ê‹§¼ÅãËŒ¡ÒÃ·íÒ§Ò¹¢Í§àÍ¹«ÑÂÁ�àÊÕÂä»áÅÐ·íÒãËŒà¡Ô´

ÅÔ» �´à¾ÍÃçÍ¡«Ôà´ªÑè¹ (Lipid peroxidation)

ÃÙ»·Õè 1 àÁá·ºÍÅÔÊÁ¢Í§¤ÅÍâÃ¿ÍÃ�Á

 ÊÑ¹¹ÔÉ°Ò¹Ç‹Ò ¡ÃÐºÇ¹¡ÒÃàÁá·ºÍÅÔÊÁ¢Í§

¤ÅÍâÃ¿ÍÃ�Á¹‹Ò¨Ðà»š¹ã¹·Ò§·ÕèãªŒÍÍ¡«Ôà¨¹ã¹à¹×éÍàÂ×èÍ

Ã‹Ò§¡ÒÂÁ¹ØÉÂ�à¾ÃÒÐÇ‹Òà¹×éÍàÂ×èÍÁ¹ØÉÂ�¨ÐÁÕÍÍ¡«Ôà¨¹ÍÂÙ‹ÊÙ§ 

ÍÂ‹Ò§äÃ¡çμÒÁã¹ºÃÔàÇ³ centrilobular ¢Í§μ Ñº«Öè§à»š¹ºÃÔàÇ³

·Õè¤ÅÍâÃ¿ÍÃ�ÁÁÕ¾ÔÉμ ‹Íμ Ñºä´ŒÁÒ¡¹Ñé¹ÁÕÊÀÒ¾¤‹Í¹¢ŒÒ§¨Ð¾Ã‹Í§

ÍÍ¡«Ôà¨¹ â´ÂÁÕáÃ§´Ñ¹ºÒ§Ê‹Ç¹ (partial pressure) ¢Í§

ÍÍ¡«Ôà¨¹ÍÂÙ‹ÃÐËÇ‹Ò§ÃŒÍÂÅÐ ð.ñ-ø ÍÂ‹Ò§äÃ¡çμÒÁÁÕËÅÑ¡°Ò¹

áÊ´§Ç‹Ò àÁá·ºÍÅÔÊÁÊ‹Ç¹ãËÞ‹¨Ðà¡Ô´¼‹Ò¹¡ÃÐºÇ¹¡ÒÃ·ÕèãªŒ

ÍÍ¡«Ôà¨¹ â´ÂËÅÑ¡°Ò¹áÃ¡ ¡ç¤×Í ¡ÃÐºÇ¹¡ÒÃà»ÅÕèÂ¹á»Å§

¤ÅÍâÃ¿ÍÃ�Á·ÕèäÁ‹ãªŒÍÍ¡«Ôà¨¹ à¡Ô´¢Öé¹à©¾ÒÐã¹ÊÑμÇ �·´ÅÍ§·Õè

ä Œ́ÃÑºà¿¹â¹ºÒºÔ·ÒÅÁÒ¡‹Í¹ â´Â·ÕèËÒ¡äÁ‹ä Œ́à¿¹â¹ºÒºÔ·ÒÅ

ÁÒ¡‹Í¹ÊÑμÇ �·´ÅÍ§àËÅ‹Ò¹Ñé¹¨Ðà»ÅÕèÂ¹á»Å§¤ÅÍâÃ¿ÍÃ �Áä»ã¹

áºº·ÕèãªŒÍÍ¡«Ôà¨¹ ËÅÑ¡°Ò¹»ÃÐ¡ÒÃ·Õè ò ã¹¡ÒÃ·´ÅÍ§¹Í¡

Ã‹Ò§¡ÒÂÊÑμÇ �·´ÅÍ§â´ÂãªŒäÁâ¤Ãâ«Á¨Ò¡μ ÑºáÅÐäμ¢Í§Ë¹Ù 
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áÊ´§Ç‹Òã¹ÊÀÒ¾¾Ã‹Í§ÍÍ¡«Ôà¨¹ ÁÒ¡¡Ç‹ÒÃŒÍÂÅÐ ÷õ ¢Í§

¿ÍÊâ¿äÅ»�´¨Ñº¡Ã´ä¢ÁÑ¹ ÊÀÒ¾¹Õéà¢ŒÒä´Œ¡ÑºÇ‹Ò¡ÒÃà¡Ô´¾Ñ¹¸Ð

â¤ÇÒàÅ¹μ�¹Ñé¹à»š¹¨Ò¡¡ÒÃà¡Ô´¿ÍÊ Ṏ¹ äÁ‹ãª‹Í¹ØÁÙÅÍÔÊÃÐ 

 ¡ÒÃ¢ÑºÍÍ¡¨Ò¡Ã‹Ò§¡ÒÂ ¤ÅÍâÃ¿ÍÃ�ÁÊ‹Ç¹ãËÞ‹¶Ù¡

¢ÑºÍÍ¡¨Ò¡Ã‹Ò§¡ÒÂ·Ò§»Í´ â´ÂÃŒÍÂÅÐ ùð ÍÍ¡ã¹ÃÙ»¢Í§ 

¤ÅÍâÃ¿ÍÃ�ÁËÃ×ÍÃÙ»¢Í§¤ÒÃ�ºÍ¹ä´ÍÍ¡ä« �́ ¹ŒÍÂ¡Ç‹ÒÃŒÍÂÅÐ 

ð.ðñ ¢ÑºÍÍ¡·Ò§»˜ÊÊÒÇÐ 

 äÁ‹ÁÕ¢ŒÍÁÙÅÊ¹ÑºÊ¹Ø¹Ç‹ÒÁÕ¡ÒÃÊÐÊÁ¢Í§¤ÅÍâÃ¿ÍÃ �Á

ËÅÑ§¨Ò¡ä´ŒÃÑºÊÑÁ¼ÑÊËÅÒÂæ ¤ÃÑé§ à¹×èÍ§¨Ò¡¡ÒÃ¢ÑºÍÍ¡áÅÐ

à»ÅÕèÂ¹á»Å§ÍÂ‹Ò§ÃÇ´àÃçÇ¢Í§¤ÅÍâÃ¿ÍÃ�Á Ã‹ÇÁ¡Ñºä´ŒÁÕ¡ÒÃ

μÃÇ¨È¾Á¹ØÉÂ�¾ºÇ‹ÒÁÕÃÐ´Ñº¤ÅÍâÃ¿ÍÃ�Áμ èíÒÁÒ¡ Ê¹ÑºÊ¹Ø¹

Ç‹ÒäÁ‹ÁÕ¡ÒÃÊÐÊÁ¤ÅÍâÃ¿ÍÃ�Áã¹à¹×éÍàÂ×èÍÁ¹ØÉÂ�

 

¼Åμ ‹ÍÊØ¢ÀÒ¾

 ¼Åμ ‹ÍÁ¹ØÉÂ� â´Â·ÑèÇä»¤ÅÍâÃ¿ÍÃ�Á·íÒãËŒà¡Ố ÍÒ¡ÒÃ

¾ÔÉã¹Á¹ØÉÂ�àª‹¹à´ÕÂÇ¡Ñºã¹ÊÑμÇ �·´ÅÍ§ ã¹Í´Õμ¤ÅÍâÃ¿ÍÃ�Á

ãªŒà»š¹ÊÒÃ¹íÒáÅÐ´ÁÂÒÊÅº «Öè§¶Ù¡Â¡àÅÔ¡ä»à¾ÃÒÐ·íÒãËŒàÊÕÂ

ªÕÇÔμà¹×èÍ§¨Ò¡¡ÒÃËÒÂã¨ÅŒÁàËÅÇáÅÐËÑÇã¨àμ Œ¹¼Ô´»Ã¡μ Ô ËÅÑ§

´ÁÂÒÊÅº´ŒÇÂ¤ÅÍâÃ¿ÍÃ�Á ¤¹ä¢ŒºÒ§¤¹ÁÕÍÒ¡ÒÃ¤Å×è¹äÊŒ

ÍÒà ṎÂ¹ μ ÑÇàËÅ×Í§ μÒàËÅ×Í§ áÅÐâ¤Á‹Ò¨Ò¡¡ÒÃ·íÒ§Ò¹¢Í§

μ Ñº¼Ô´»Ã¡μ Ô ¨Ò¡¡ÒÃ¼‹ÒÈ¾μÃÇ¨¾ºÇ‹Ò ÁÕà«ÅÅ�μ ÑºμÒÂáÅÐ

àÊ×èÍÁÊÀÒ¾ ¹Í¡¨Ò¡¹ÕéÂÑ§ÁÕ¡ÒÃÃÒÂ§Ò¹Ç‹ÒÁÕà¹×éÍäμμÒÂáÅÐ

äμ·íÒ§Ò¹¼Ố »Ã¡μ Ô̈ Ò¡¡ÒÃãªŒ¤ÅÍâÃ¿ÍÃ�Áà»š¹ÊÒÃ´ÁÂÒÊÅº 

ÁÕÃÒÂ§Ò¹Ç‹ÒËÒ¡ä´ŒÃÑºÊÑÁ¼ÑÊà»š¹àÇÅÒ ñ ªÑèÇâÁ§ ·Õè¤ÇÒÁà¢ŒÁ¢Œ¹ 

ò.õ ¡ÃÑÁμ ‹ÍÅÙ¡ºÒÈ¡�àÁμÃ ̈ Ðà¡Ố ¼ÅàÊÕÂ Ñ́§¡Å‹ÒÇ ËÒ¡ÊÑÁ¼ÑÊ

μ èíÒÇ‹Ò ð.òõ ¡ÃÑÁμ ‹ÍÅÙ¡ºÒÈ¡ �àÁμÃÍÒ¨·íÒãËŒà¡Ô´ÍÒ¡ÒÃäÁ‹

ÊºÒÂ àÁ×èÍ¡Ô¹à¢ŒÒä»¤ÅÍâÃ¿ÍÃ�Á·íÒãËŒà¡Ô´ÍÒ¡ÒÃ¤ÅŒÒÂ¡Ñº

àÁ×èÍËÒÂã¨à¢ŒÒä» »ÃÔÁÒ³·Õèà¤ÂÁÕÃÒÂ§Ò¹¤ÇÒÁà»š¹¾ÔÉÍÂ‹Ò§

ªÑ´à¨¹¤×Í ÷.õ ¡ÃÑÁ LD 50 ã¹ÊÀÒ¾ÃÑºÊÑÁ¼ÑÊâ´Â¡ÒÃ¡Ô¹ã¹

¼ÙŒãËÞ‹ ¤Ò´Ç‹ÒÍÂÙ‹·Õè ôõ ¡ÃÑÁ ¡Ã³Õ¡ÃÐà´ç¹à¢ŒÒμÒ·íÒãËŒà¡Ô´

¡ÒÃÃÐ¤ÒÂà¤×Í§áÅÐ¡ÒÃÍÂÙ‹ã¹ÊÀÒ¾·ÕèÁÕäÍ¤ÅÍâÃ¿ÍÃ�ÁÊÙ§¨Ð

·íÒãËŒà¡Ô´¤ÇÒÁÃÙŒÊÖ¡ÃÐ¤ÒÂà¤×Í§μÒ 

 ÁÕÃÒÂ§Ò¹μ ÑÇàËÅ×Í§μÒàËÅ×Í§ (jaundice) ¨Ò¡μ Ñº

ÍÑ¡àÊº ã¹¤¹§Ò¹·ÕèÊÑÁ¼ÑÊ¤ÅÍâÃ¿ÍÃ�Á¤ÇÒÁà¢ŒÁ¢Œ¹ øð-ñöð 

ÁÔÅÅÔ¡ÃÑÁμ ‹ÍÅÙ¡ºÒÈ¡�àÁμÃ à»š¹àÇÅÒäÁ‹¶Ö§ ô à ×́Í¹ áÅÐÁÕ

ÃÒÂ§Ò¹Ç‹ÒÁÕ¡ÒÃÃÐºÒ´¢Í§ÊÀÒ¾μ ÑºÍÑ¡àÊº¹Õé àÁ×èÍ¤¹§Ò¹

ÊÑÁ¼ÑÊ¤ÅÍâÃ¿ÍÃ�ÁÊÙ§¡Ç‹Ò ñ,ùõð ÁÔÅÅÔ¡ÃÑÁμ ‹ÍÅÙ¡ºÒÈ¡ �àÁμÃ 

à»š¹àÇÅÒäÁ‹¶Ö§ ö à ×́Í¹ 

 ËÒ¡ËÒÂã¨¤ÅÍâÃ¿ÍÃ�Á·Õè¤ÇÒÁà¢ŒÁ¢Œ¹ 900 ppm ã¹

àÇÅÒÊÑé¹¨Ðà¡Ô´¡ÒÃàÇÕÂ¹ÈÕÃÉÐ Í‹Í¹áÃ§áÅÐ»Ç´ÈÕÃÉÐ ËÒ¡

ÊÑÁ¼ÑÊ·Õè¼ÔÇË¹Ñ§ã¹¢¹Ò´ÊÙ§¨Ð·íÒãËŒ»Ç´ä´Œ ÂÑ§äÁ‹à»š¹·Õèá¹‹ªÑ́ Ç‹Ò 

¤ÅÍâÃ¿ÍÃ�Áà¡Ố ¼ÅàÊÕÂμ ‹ÍÃÐººÊ×º¾Ñ¹¸Ø�áÅÐ¡‹ÍÇÔÃÙ»ã¹Á¹ØÉÂ�

ËÃ×ÍäÁ‹ ÁÕà¾ÕÂ§¢ŒÍÁÙÅã¹ÊÑμÇ �·´ÅÍ§ 

 ÁÕ§Ò¹ÇÔ¨ÑÂ í̈Ò¹Ç¹ÁÒ¡·Õè¾ÂÒÂÒÁ»ÃÐàÁÔ¹¤ÇÒÁ

ÊÑÁ¾Ñ¹¸ �ÃÐËÇ‹Ò§¡ÒÃ´×èÁ¹éíÒ·Õè¦‹Òàª×éÍ´ŒÇÂ¤ÅÍÃÕ¹ ¡ÑºÍØºÑμ Ô¡ÒÃ³ �

¡ÒÃà¡Ố ÁÐàÃç§ â´Â¤ÅÍâÃ¿ÍÃ�Áà»š¹ÊÒÃË¹Öè§ã¹ËÅÒÂæ ÍÂ‹Ò§

·Õèà¡Ô´¢Öé¹àÁ×èÍ¤ÅÍÃÕ¹·íÒ»¯Ô¡ÔÃÔÂÒ¡ÑºÍÔ¹·ÃÕÂÊÒÃã¹¹éíÒ ÁÕºÒ§

ÃÒÂ§Ò¹¾º¤ÇÒÁàÊÕèÂ§¢Í§ÁÐàÃç§¡ÃÐà¾ÒÐ»ỄÊÒÇÐà¾ÔèÁ¢Öé¹àÁ×èÍ

´×èÁ¹éíÒ·ÕèÁÕ¤ÅÍÃÕ¹ÍÂÙ‹ ÍÂ‹Ò§äÃ¡çμÒÁ¼ÅäÁ‹ÊÍ´¤ÅŒÍ§¡Ñ¹ÃÐËÇ‹Ò§

ªÒÂáÅÐËÞÔ§áÅÐ¼ÙŒÊÙº¡ÑºäÁ‹ÊÙººØËÃÕè ÂÔè§ä»¡Ç‹Ò¹Ñé¹¡ÒÃÈÖ¡ÉÒ

àËÅ‹Ò¹ÕéäÁ‹ä Œ́áÂ¡¡ÒÃÊÑÁ¼ÑÊà©¾ÒÐ¢Í§ÊÒÃ·Õèà¡Ố ¢Öé¹¨Ò¡¤ÅÍÃÕ¹

·íÒ»¯Ô¡ÔÃÔÂÒ¡ÑºÍÔ¹·ÃÕÂÊÒÃã¹¹éíÒáμ ‹ÅÐμ ÑÇ ̈ Ö§äÁ‹ÊÒÁÒÃ¶ÃÐºØä Œ́

Ç‹Ò ¤ÅÍâÃ¿ÍÃ�ÁÁÕÊ‹Ç¹à¾ÔèÁ¤ÇÒÁàÊÕèÂ§ÁÒ¡¹ŒÍÂà¾ÕÂ§ã´ ¤ÇÒÁ

àÊÕèÂ§ÍÒ¨à»š¹¨Ò¡ÊÒÃ¦‹Òàª×éÍ ÊÒÃ·Õèà¡Ố ¢Öé¹Ã‹ÇÁ¡Ñº¡ÒÃãªŒÊÒÃ¦‹Ò

àª×éÍÍÂ‹Ò§Í×è¹ Ê‹Ç¹¼ÊÁ¢Í§ÊÒÃàËÅ‹Ò¹Ñé¹ ÊÒÃ»¹à»„œÍ¹Í×è¹æ ã¹

¹éíÒ â´Â·Õè¤ÅÍÃÕ¹ã¹¹éíÒà»š¹à¾ÕÂ§μ ÑÇá·¹¢Í§ÊÔè§àËÅ‹Ò¹Ñé¹«Öè§àÃÒ

ÊÒÁÒÃ¶ÇÑ´ä´Œ

 ã¹»‚ ¤.È. ñùùø Í§¤�¡ÒÃÍ¹ÒÁÑÂâÅ¡ä Œ́»ÃÐàÁÔ¹¤ÇÒÁ

àÊÕèÂ§¢Í§¡ÒÃ¦‹Òàª×éÍã¹¹éíÒ´×èÁáÅÐÊÒÃ·Õèà¡Ô´¢Öé¹ (by-products) 

by-products ¢Í§¡ÒÃãªŒ¤ÅÍÃÕ¹¦‹Òàª×éÍ¹éíÒ»ÃÐ»Ò ¡ÅØ‹ÁÊíÒ¤ÑÞ¤×Í 

äμÃÎÒâÅÁÕà¸¹ ¹Í¡¨Ò¡¹ÕéÂÑ§ÁÕÊÒÃÍ×è¹æ àª‹¹ ¡Ã´ÎÒâÅÍÐà«μ Ô¡ 

ã¹äμÃÎÒâÅÁÕà¸¹Ê‹Ç¹ãËÞ‹¨Ðà»š¹¤ÅÍâÃ¿ÍÃ�Á ¤ÇÒÁà¢ŒÁ¢Œ¹

¢Í§äμÃÎÒâÅÁÕà¸¹ã¹¹éíÒã¹ÊÃÐÇ‹ÒÂ¹éíÒÊ‹Ç¹ãËÞ‹¢Öé¹¡Ñº¢¹Ò´

¢Í§¤ÅÍÃÕ¹ ÍÔ¹·ÃÕÂÊÒÃã¹ÊÃÐ¹éíÒ ÃÐÂÐàÇÅÒÊÑÁ¼ÑÊáÅÐ

ÍØ³ËÀÙÁÔ ã¹ÊÃÐÇ‹ÒÂ¹éíÒÊ‹Ç¹ãËÞ‹Í§¤�»ÃÐ¡ÍºÊíÒ¤ÑÞ¢Í§

äμÃÎÒâÅÁÕà¸¹¤×Í¤ÅÍâÃ¿ÍÃ�Á ã¹¢³Ð·ÕèÊÃÐ¹éíÒ·ÐàÅ¨Ðà»š¹

âºÃâÁ¿ÍÃ�Á ÊíÒËÃÑº¤ÅÍâÃ¿ÍÃ�Á Í§¤�¡ÒÃÍ¹ÒÁÑÂâÅ¡ÊÃØ»Ç‹Ò 

¹éíÒË¹Ñ¡¢Í§¢ŒÍÁÙÅËÅÑ¡°Ò¹·ÕèÁÕáÊ´§Ç‹Ò ¤ÅÍâÃ¿ÍÃ�ÁÊÒÁÒÃ¶

·íÒãËŒà¡Ố ÁÐàÃç§ã¹ÊÑμÇ �·´ÅÍ§μ ‹ÍàÁ×èÍä Œ́ÊÑÁ¼ÑÊμ ‹Íà¹×èÍ§·Õè̈ Ðà»š¹

¾ÔÉμ ‹Íà«ÅÅ� áÅÐ¡ÒÃÊÑÁ¼ÑÊ¤ÅÍâÃ¿ÍÃ�Á¤ÇÒÁà¢ŒÁ¢Œ¹μ èíÒÁÒ¡ã¹

¹éíÒ´×èÁäÁ‹ä Œ́·íÒãËŒÁ¹ØÉÂ�àÊÕèÂ§à»š¹ÁÐàÃç§à¾ÔèÁ¢Öé¹ International 

Agency for Research on Cancer (IARC) ¨Ñ´¤ÅÍâÃ¿ÍÃ�Á 

à»š¹ÊÒÃ¡ÅØ‹Á 2 B ¤×ÍÍÒ¨¡‹ÍãËŒà¡Ố ÁÐàÃç§ ËÁÒÂ¶Ö§ÁÕËÅÑ¡°Ò¹

à¾ÕÂ§¾Íã¹ÊÑμÇ �·´ÅÍ§Ç‹Ò¡‹ÍÁÐàÃç§ áμ ‹ÁÕËÅÑ¡°Ò¹äÁ‹à¾ÕÂ§¾Í

Ç‹Ò¡‹ÍÁÐàÃç§ã¹Á¹ØÉÂ�

 Í§¤�¡ÒÃÍÒËÒÃáÅÐà¡ÉμÃÃ‹ÇÁ¡ÑºÍ§¤�¡ÒÃÍ¹ÒÁÑÂ

âÅ¡ ÊÃØ»Ç‹ÒäÁ‹¤ÇÃ¨ÐãªŒ¤ÅÍâÃ¿ÍÃ�Áà»š¹ÊÒÃÅÐÅÒÂ·ÕèãªŒÊ¡Ñ´ 

(extraction solvent) ÊíÒËÃÑºÊÒÃ·Õè¨ÐãªŒã¹¡ÃÐºÇ¹¡ÒÃ¼ÅÔμ

ÍÒËÒÃ ¡ÒÃ¼ÅÔμáÅÐá»ÃÃÙ»ÍÒËÒÃ
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Abstract
Chloroform

Pornchai Sithisarankul

Department of Preventive and Social Medicine, Faculty of Medicine, Chulalongkorn University

 Chloroform was used as an anesthetic agent. Nowadays it is produced to be raw material for producing 

fl uoropolymers, and is produced in chlorine-related chemical processes. This article reviews sources, metabolism, health 

effects, and surveillance.

Key words: Chloroform, Exposure, Metabolism, Health effects, Standard, Surveillance

¡ÒÃà½‡ÒÃÐÇÑ§

 ÂÑ§äÁ‹ÁÕ¡ÒÃ·´ÊÍºËÃ×Íà·Êμ�·Õè¨ÐºÍ¡ä Œ́Ç‹Òä´Œ

ÃÑº¤ÅÍâÃ¿ÍÃ�ÁÁÒ¡¹ŒÍÂà¾ÕÂ§ã´ ËÃ×Íà¡Ô´¼ÅàÊÕÂ¨Ò¡

¤ÅÍâÃ¿ÍÃ�ÁáÅŒÇ ¡ÒÃÇÑ´¤ÅÍâÃ¿ÍÃ�Áã¹¹éíÒÊ‹Ç¹μ ‹Ò§æ

ã¹Ã‹Ò§¡ÒÂáÅÐà¹×éÍàÂ×èÍÃ‹Ò§¡ÒÂÍÒ¨¨ÐºÍ¡ä Œ́Ç‹Òä Œ́ÃÑº

¤ÅÍâÃ¿ÍÃ�Áã¹»ÃÔÁÒ³ÁÒ¡ áμ ‹¡ÒÃ·´ÊÍº¨ÐÁÕ»ÃÐâÂª¹�μ ‹Í

àÁ×èÍä Œ́μÃÇ¨·Ñ¹·ÕËÅÑ§ÊÑÁ¼ÑÊ ÍÕ¡»ÃÐ¡ÒÃË¹Öè§¤×Í ¤ÅÍâÃ¿ÍÃ�Á

ã¹Ã‹Ò§¡ÒÂÍÒ¨¨Ðà»š¹¼ÅÁÒ¨Ò¡¡ÒÃÊÑÁ¼ÑÊÊÒÃà¤ÁÕÍ×è¹ áÅŒÇ

à»ÅÕèÂ¹ã¹Ã‹Ò§¡ÒÂà»š¹¤ÅÍâÃ¿ÍÃ�Á¡çä´Œ äÁ‹¨íÒà»š¹Ç‹Ò¨Ðμ ŒÍ§

ÊÑÁ¼ÑÊ¤ÅÍâÃ¿ÍÃ�Áà·‹Ò¹Ñé¹ 

 ACGIH  ¡íÒË¹´¤‹Ò TLV TWA 10 ppm

 USEPA ¡í ÒË¹´ÁÒμÃ°Ò¹¹éí Ò´×è Á Êí ÒËÃÑº

äμÃÎÒâÅÁÕà¸¹ äÁ‹à¡Ô¹ ñðð äÁâ¤Ã¡ÃÑÁμ ‹ÍÅÔμÃ USEPA 

¡íÒË¹´ãËŒ¡ÒÃË¡ÃÑèÇ¢Í§¤ÅÍâÃ¿ÍÃ�Áμ Ñé§áμ ‹ ñð »Í¹ �́¢Öé¹ä»

μ ŒÍ§ÃÒÂ§Ò¹ãËŒ USEPA ·ÃÒº OSHA ¡íÒË¹´¤‹Ò TLV TWA 

¢Í§¤ÅÍâÃ¿ÍÃ�Á·Õè 50 ppm 
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ÁÒμÃ°Ò¹¤‹Òà©ÅÕèÂ¤ÅÍâÃ¿ÍÃ�Áã¹ÍÒ¡ÒÈ ã¹ òô ªÑèÇâÁ§ äÁ‹

à¡Ô¹ õ÷ äÁâ¤Ã¡ÃÑÁμ ‹ÍÅÙ¡ºÒÈ¡�àÁμÃ
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