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¹Ô¾¹¸ �μ Œ¹©ºÑº

การประเมินคุณภาพชีวิตและการประเมินการรับสัมผัสสาร Organic solvents 
ของพนักงานขับรถโดยสารในเขตกรุงเทพมหานครและปริมณฑล 

(ศึกษาเปรียบเทียบที่องคการขนสงมวลชนกรุงเทพ กระทรวงคมนาคม)
ศรีรัตน ลอมพงศ

º·¤Ñ´Â‹Í
ÇÑμ¶Ø»ÃÐÊ§¤ �:  à¾×èÍ»ÃÐàÁÔ¹¤Ø³ÀÒ¾ªÕÇÔμáÅÐ¡ÒÃ»ÃÐàÁÔ¹¡ÒÃÃÑºÊÑÁ¼ÑÊÊÒÃ organic solvents ¢Í§¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ 

 (Ã¶â´ÂÊÒÃ¸ÃÃÁ´ÒáÅÐÃ¶»ÃÑºÍÒ¡ÒÈ) ã¹à¢μ¡ÃØ§à·¾ÁËÒ¹¤ÃáÅÐ»ÃÔÁ³±Å

ÇÔ¸Õ¡ÒÃÈÖ¡ÉÒ: à»š¹¡ÒÃÈÖ¡ÉÒáººÀÒ¤μ Ñ´¢ÇÒ§ ¡ÅØ‹Áμ ÑÇÍÂ‹Ò§ã¹¡ÒÃÈÖ¡ÉÒÁÕ ñõñ ¤¹ áº‹§à»š¹¡ÅØ‹ÁÈÖ¡ÉÒ ñðð ¤¹ 

 (¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´Ò õð ¤¹ áÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ õð ¤¹) áÅÐ¡ÅØ‹Á¤Çº¤ØÁ ̈ íÒ¹Ç¹ õñ ¤¹ 

 à¤Ã×èÍ§Á×Í·ÕèãªŒ¤×Í áººÊÑÁÀÒÉ³ �·ÑèÇä»áÅÐÊÑÁÀÒÉ³ �¤Ø³ÀÒ¾ªÕÇÔμ áÅÐ¡ÒÃà¡çºμ ÑÇÍÂ‹Ò§ÍÒ¡ÒÈãªŒ Organic 

 vapor monitor (3M 3500) μ Ô´μ ÑÇºØ¤¤Åã¹ÃÐ Ñ́º¡ÒÃËÒÂã¨μÅÍ´¡ÒÃ·íÒ§Ò¹

¼Å¡ÒÃÈÖ¡ÉÒ:  ¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´Ò ÁÕÍÒÂØà©ÅÕèÂ ôö.óð »‚ áÅÐ ôø.øò »‚ ÊíÒËÃÑº¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ 

 ã¹¢³Ð·Õè¡ÅØ‹Á¤Çº¤ØÁ ÁÕÍÒÂØà©ÅÕèÂ óõ.ö÷ »‚ Ê‹Ç¹ãËÞ‹¡ÅØ‹ÁÈÖ¡ÉÒÁÕÊÀÒ¾¡ÒÃ·íÒ§Ò¹ã¹áμ ‹ÅÐÇÑ¹ã¹Ë¹ŒÒ·Õè

 ËÅÑ¡·Õèà¢μ¡ÒÃà´Ô¹Ã¶ ¹Ò¹ ñð ªÑèÇâÁ§μ ‹ÍÇÑ¹ áÅÐÁÕ¡ÒÃãªŒÍØ»¡Ã³�»‡Í§¡Ñ¹ÃÐºº·Ò§à´Ô¹ËÒÂã¨·Ø¡¤ÃÑé§à¾ÕÂ§

 ÃŒÍÂÅÐ ñø.ð ÊíÒËÃÑº¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´Ò áÅÐÃŒÍÂÅÐ ò.ð ÊíÒËÃÑº¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ 

 Ê‹Ç¹ãËÞ‹ÁÕ¡ÒÃãªŒ¼ŒÒ» �´¨ÁÙ¡ áÅÐ¼Å¢Í§¡ÒÃ»ÃÐàÁÔ¹¤Ø³ÀÒ¾ªÕÇÔμ·Ø¡´ŒÒ¹â´ÂÃÇÁ ¾ºÇ‹Ò ¾¹Ñ¡§Ò¹¢ÑºÃ¶

 â´ÂÊÒÃ¸ÃÃÁ´ÒáÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ Ê‹Ç¹ãËÞ‹ÁÕÃÐ´Ñº¤Ðá¹¹¤Ø³ÀÒ¾ªÕÇÔμ·Ø¡´ŒÒ¹â´ÂÃÇÁÍÂÙ‹ã¹

 ÃÐ´Ñº»Ò¹¡ÅÒ§ ÃŒÍÂÅÐ øð.ð áÅÐÃŒÍÂÅÐ øô.ð μÒÁÅíÒ´Ñº áÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´Ò ÁÕ¤‹Òà©ÅÕèÂ ±

 Ê‹Ç¹àºÕèÂ§àº¹ÁÒμÃ°Ò¹¢Í§ toluene òôó.øö ± òôñ.øõ äÁâ¤Ã¡ÃÑÁ/ÅÙ¡ºÒÈ¡�àÁμÃ áÅÐ xylene ÷ñõ.òõ ± ôõù.ðò 

 äÁâ¤Ã¡ÃÑÁ/ÅÙ¡ºÒÈ¡�àÁμÃ áÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈÁÕ¤‹Òà©ÅÕèÂ ± Ê‹Ç¹àºÕèÂ§àº¹ÁÒμÃ°Ò¹¢Í§ toluene 

 ò÷ð.öö± òôð.ðô äÁâ¤Ã¡ÃÑÁ/ÅÙ¡ºÒÈ¡�àÁμÃ áÅÐ xylene õùñ.õø ± ôòõ.ùö äÁâ¤Ã¡ÃÑÁ/ÅÙ¡ºÒÈ¡�àÁμÃ 

 áÅÐà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂ»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ÊÒÃ toluene áÅÐ xylene ÃÐËÇ‹Ò§¡ÅØ‹Á

 ÈÖ¡ÉÒ¡Ñº¡ÅØ‹Á¤Çº¤ØÁ ¾ºÇ‹Ò ÁÕ¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô·ÕèÃÐ´Ñº ð.ððñ (¤‹Ò¾Õ < ð.ððñ) 

 áÅÐÁÕ¡ÒÃà¡çºμ ÑÇÍÂ‹Ò§»˜ÊÊÒÇÐËÅÑ§ÊÔé¹ÊØ´¡ÒÃ·íÒ§Ò¹¾ºÇ‹Ò ¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´ÒáÅÐ¾¹Ñ¡§Ò¹

 ¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ ÁÕ¤‹Òà©ÅÕèÂ ± Ê‹Ç¹àºÕèÂ§àº¹ÁÒμÃ°Ò¹¢Í§ hippuric acid ò÷ö.öù ± óôô.ñ÷ mg/g 

 creatinine áÅÐ ò÷ö.óð ± óòó.ñõ mg/g creatinine μÒÁÅíÒ´Ñº ÊíÒËÃÑº methyl hippuric acid ññ.÷ò ± ò÷.ðð mg/g 

 creatinine áÅÐ ó.øö ± ñò.ðð mg/g creatinine μÒÁÅíÒ´Ñº àÁ×èÍà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂ¢Í§ »ÃÔÁÒ³ÃÐ´Ñº

 ¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ hippuric acid ÃÐËÇ‹Ò§¡ÅØ‹ÁÈÖ¡ÉÒáÅÐ¡ÅØ‹Á¤Çº¤ØÁ¾ºÇ‹Ò ÁÕ¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ

 ·Ò§Ê¶Ôμ Ô·ÕèÃÐ´Ñº ð.ððñ (¤‹Ò¾Õ < ð.ððñ)

ÊÃØ»:  ¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´ÒáÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ ÁÕ¡ÒÃÊÑÁ¼ÑÊÊÒÃ organic solvents ã¹¢³Ð

 »¯ÔºÑμ Ô§Ò¹áÅÐ¤ÇÃÁÕ¡ÒÃ¨Ñ´ÍºÃÁãËŒ¤ÇÒÁÃÙŒ ¤ÇÒÁà¢ŒÒã¨¶Ö§ÍÑ¹μÃÒÂáÅÐÇÔ¸Õ¡ÒÃ»‡Í§¡Ñ¹ÃÇÁ¶Ö§¡ÒÃá¹Ð¹íÒãËŒ

 ãªŒÍØ»¡Ã³ �»‡Í§¡Ñ¹ÃÐºº·Ò§à´Ô¹ËÒÂã¨·Õè¶Ù¡μ ŒÍ§áÅÐàËÁÒÐÊÁμ ‹Íä»

¤íÒÊíÒ¤ÑÞ: â·ÅÙÍÕ¹, ä«ÅÕ¹, ÊÒÃμ ÑÇ·íÒÅÐÅÒÂ, ¤Ø³ÀÒ¾ªÕÇÔμ, ¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ

ÀÒ¤ÇÔªÒÊØ¢ÈÒÊμÃ �ÍØμÊÒË¡ÃÃÁáÅÐ¤ÇÒÁ»ÅÍ´ÀÑÂ ¤³ÐÊÒ¸ÒÃ³ÊØ¢ÈÒÊμÃ � ÁËÒÇÔ·ÂÒÅÑÂºÙÃ¾Ò

ÇÑ¹·ÕèÃÑºº·¤ÇÒÁ:  ø ¾ÄÉÀÒ¤Á òõõõ ÇÑ¹·ÕèÍ¹ØÞÒμãËŒμ Õ¾ÔÁ¾�:  ö ¡Ã¡®Ò¤Á òõõõ 
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º·¹íÒ
 ÊÒÃ organic solvents Ê‹Ç¹ãËÞ‹ÂÑ§¤§ÁÕãªŒã¹

ÍØμÊÒË¡ÃÃÁ¹éíÒÁÑ¹ ·Ô¹à¹ÍÃ � ¾ÅÒÊμ Ô¡áÅÐÍ×è¹æ «Öè§¼ÙŒ»¯ÔºÑμ Ô

§Ò¹ËÃ×Í¼ÙŒ·ÕèÁÕÍÒªÕ¾ËÃ×ÍÅÑ¡É³Ð§Ò¹·Õèà¡ÕèÂÇ¢ŒÍ§¡Ñº§Ò¹´Ñ§¡Å‹ÒÇ

¨Ö§àÊÕèÂ§μ ‹Í¡ÒÃà»š¹âÃ¤¨Ò¡¡ÒÃ·íÒ§Ò¹ à¹×èÍ§¨Ò¡¾ÔÉ¢Í§ÊÒÃ 

organic solvents áÅÐÁÕ¼Å·íÒãËŒà¡Ô´ÃÐ¤ÒÂà¤×Í§μ ‹Íà¹×éÍàÂ×èÍºØ

μÒ ¨ÁÙ¡ ÅíÒ¤Í ¼ÔÇË¹Ñ§ ºÇÁá´§ »Ç´ÈÕÃÉÐ ÁÖ¹§§ ¤Å×è¹äÊŒ 

ÍÒà¨ÕÂ¹ ªÑ¡ ËÁ´Êμ Ô áÅÐàÊÕÂªÕÇÔμ´ŒÇÂÀÒÇ¡ÒÃ³ �ËÒÂã¨

ÅŒÁàËÅÇ áμ ‹ÍÒ¡ÒÃÁÒ¡ËÃ×Í¹ŒÍÂ¢Öé¹¡Ñºª¹Ô´áÅÐ»ÃÔÁÒ³¢Í§

ÊÒÃ·Õèä´ŒÃÑºñ,ò ÊÒÃ organic solvents ÊÒÁÒÃ¶à¢ŒÒÊÙ‹Ã‹Ò§¡ÒÂä Œ́ 

ó ·Ò§ ¤×Í ·Ò§à´Ô¹ËÒÂã¨ ·Ò§à´Ô¹ÍÒËÒÃáÅÐ·Ò§¼ÔÇË¹Ñ§ 

·ÕèÍØ³ËÀÙÁÔ ¤ÇÒÁª×é¹ÊÑÁ¾Ñ·¸ �μ èíÒáÅÐ¡ÒÃËÒÂã¨àÃçÇ ¨Ð·íÒãËŒ

¡ÒÃä´ŒÃÑºÊÒÃà¢ŒÒÊÙ‹Ã‹Ò§¡ÒÂ¼‹Ò¹ÃÐºº·Ò§à´Ô¹ËÒÂã¨ä´ŒàÃçÇ

¢Öé¹ó ã¹·íÒ¹Í§à´ÕÂÇ¡Ñ¹ ºÃÔàÇ³·Õè¼ÔÇË¹Ñ§ºÒ§ ÁÕÃÍÂ¶ÅÍ¡

ËÃ×ÍÁÕºÒ´á¼Å¨Ð·íÒãËŒ¡ÒÃ«ÖÁ¼‹Ò¹·Ò§¼ÔÇË¹Ñ§ä´Œ´Õ¢Öé¹ áÅÐ

àÁ×èÍà¢ŒÒÊÙ‹Ã‹Ò§¡ÒÂ¨Ð¡ÃÐ¨ÒÂμ ÑÇÍÂ‹Ò§ÃÇ´àÃçÇ·Ò§¡ÃÐáÊàÅ×Í´

áÅÐà¢ŒÒÊÙ‹ÍÇÑÂÇÐ·ÕèÁÕàÅ×Í´áÅÐÊ‹Ç¹»ÃÐ¡Íº¢Í§ä¢ÁÑ¹ÁÒ¡ àª‹¹ 

ÃÐºº»ÃÐÊÒ·Ê‹Ç¹¡ÅÒ§ ä¢¡ÃÐ´Ù¡ μ Ñº äμ à»š¹μ Œ¹ áÅÐÊ‹Ç¹

ÁÒ¡¶Ù¡¢ÑºÍÍ¡·Ò§äμô,õ ´Ñ§¹Ñé¹ã¹¡ÒÃÈÖ¡ÉÒÇÔ¨ÑÂ¤ÃÑé§¹Õé¼ÙŒÇÔ¨ÑÂ

ÁØ‹§à¹Œ¹¡ÅØ‹ÁÈÖ¡ÉÒà»š¹¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ (·Ñé§¾¹Ñ¡§Ò¹

¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´ÒáÅÐÃ¶»ÃÑºÍÒ¡ÒÈ) ·Õè»¯ÔºÑμ ÔË¹ŒÒ·Õè¢Ñº

Ã¶â´ÂÊÒÃã¹à¢μ¡ÃØ§à·¾ÁËÒ¹¤ÃáÅÐ»ÃÔÁ³±Å «Öè§μ ŒÍ§·íÒ

Ë¹ŒÒ·Õèà¡ÕèÂÇ¡Ñº¡ÒÃ¢ÑºÃ¶â´ÂÊÒÃáÅÐãËŒºÃÔ¡ÒÃ¡Ñº»ÃÐªÒª¹

·ÑèÇä» â´ÂãªŒàÇÅÒ»ÃÐÁÒ³ ø - ñð ªÑèÇâÁ§ËÃ×ÍÁÒ¡¡Ç‹Ò¹Ñé¹

ã¹Ë¹Öè§ÇÑ¹ ¶ŒÒÁÕ¡ÒÃ¨ÃÒ¨Ãμ Ô´¢Ñ´Ë¹Òá¹‹¹ö Ö̈§¹Ñºä´ŒÇ‹Òà»š¹

ºØ¤¤Åã¹¡ÅØ‹ÁÍÒªÕ¾·ÕèàÊÕèÂ§μ ‹Í¡ÒÃÊÑÁ¼ÑÊÊÒÃ organic solvents 

áÅÐÁÅ¾ÔÉμ ‹Ò§æ ÁÒ¡ÁÒÂ ̈ ¹à»š¹·Õè¹‹ÒÇÔμ¡à»š¹ÍÂ‹Ò§ÂÔè§ ¾ÃŒÍÁ

¡Ñ¹¹ÕéáÅŒÇ¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ (Ã¶â´ÂÊÒÃ¸ÃÃÁ´ÒáÅÐÃ¶

»ÃÑºÍÒ¡ÒÈ) ÂÑ§äÁ‹à¤ÂÁÕ¡ÒÃμÃÇ¨ËÒÃÐ´ÑºÊÒÃà¤ÁÕÍÑ¹μÃÒÂ·Õè

μ¡¤ŒÒ§ÊÐÊÁã¹Ã‹Ò§¡ÒÂ¢Í§ÊÒÃ organic solvents áÅÐ¡ÒÃ

»ÃÐàÁÔ¹¤Ø³ÀÒ¾ªÕÇÔμ´ŒÇÂ 

 ¨Ò¡àËμ Ø¼Å´Ñ§¡Å‹ÒÇ¹Õé ¼ÙŒÇÔ̈ ÑÂ Ö̈§ä Œ̈́ Ñ́ ·íÒ¡ÒÃÇÔ̈ ÑÂà¡ÕèÂÇ

¡Ñº¡ÒÃ»ÃÐàÁÔ¹¤Ø³ÀÒ¾ªÕÇÔμáÅÐ¡ÒÃ»ÃÐàÁÔ¹¡ÒÃÃÑºÊÑÁ¼ÑÊ

ÊÒÃ organic solvents ¢Í§¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃã¹à¢μ

¡ÃØ§à·¾ÁËÒ¹¤Ã áÅÐ»ÃÔÁ³±Å (ÈÖ¡ÉÒà»ÃÕÂºà·ÕÂº·ÕèÍ§¤�¡ÒÃ

¢¹Ê‹§ÁÇÅª¹¡ÃØ§à·¾ ¡ÃÐ·ÃÇ§¤Á¹Ò¤Á) à¾×èÍ·íÒãËŒ·ÃÒº¶Ö§

¤ÇÒÁàÊÕèÂ§ÍÑ¹μÃÒÂáÅÐà»š¹»ÃÐâÂª¹�ã¹¡ÒÃËÒá¹Ç·Ò§´íÒà¹Ô¹

¡ÒÃá¡Œä¢»ÃÑº»ÃØ§áÅÐ¡ÒÃÊ‹§àÊÃÔÁÊØ¢ÀÒ¾ ÃÇÁ·Ñé§¾Ñ²¹Ò§Ò¹

´ŒÒ¹ÍÒªÕÇÍ¹ÒÁÑÂμ ‹Íä»ã¹Í¹Ò¤μÍÑ¹ã¡ÅŒ â´ÂÁÕÇÑμ¶Ø»ÃÐÊ§¤ �

à¾×èÍ»ÃÐàÁÔ¹¤Ø³ÀÒ¾ªÕÇÔμáÅÐ¡ÒÃ»ÃÐàÁÔ¹¡ÒÃÃÑºÊÑÁ¼ÑÊÊÒÃ 

organic solvents ¢Í§¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ (Ã¶â´ÂÊÒÃ

¸ÃÃÁ´ÒáÅÐÃ¶»ÃÑºÍÒ¡ÒÈ) ã¹à¢μ¡ÃØ§à·¾ÁËÒ¹¤Ã áÅÐ

»ÃÔÁ³±Å (ÈÖ¡ÉÒà»ÃÕÂºà·ÕÂº·ÕèÍ§¤�¡ÒÃ¢¹Ê‹§ÁÇÅª¹¡ÃØ§à·¾ 

¡ÃÐ·ÃÇ§¤Á¹Ò¤Á)

ÇÔ¸Õ¡ÒÃÈÖ¡ÉÒ
 ¡ÒÃÇÔ¨ÑÂ¹ÕéÍÒÈÑÂÃÙ»áººà»š¹¡ÒÃÈÖ¡ÉÒáººÀÒ¤μ Ñ´

¢ÇÒ§ (cross–sectional study) ·íÒ¡ÒÃÈÖ¡ÉÒ·Õèà¢μ¡ÒÃà´Ô¹Ã¶

áË‹§Ë¹Öè§ â´Â¡ÒÃãªŒÇÔ̧ Õ¡ÒÃ cluster sampling â´Â·Õè¡ÅØ‹ÁÈÖ¡ÉÒ 

¤×Í ¡ÅØ‹Á¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´Ò ¨íÒ¹Ç¹ õð ¤¹áÅÐ

¡ÅØ‹Á¾¹Ñ¡§Ò¹Ã¶»ÃÑºÍÒ¡ÒÈ ¨íÒ¹Ç¹ õð ¤¹ ÃÇÁ¨íÒ¹Ç¹

·Ñé§ÊÔé¹ ñðð ¤¹ áÅÐ¡ÅØ‹Á¤Çº¤ØÁ ¤×Í ¡ÅØ‹Á¾¹Ñ¡§Ò¹·Õè·íÒ§Ò¹

ã¹à¢μ¡ÃØ§à·¾ÁËÒ¹¤Ã·ÕèäÁ‹ÁÕ¡ÒÃÊÑÁ¼ÑÊÊÒÃ organic solvents 

¨íÒ¹Ç¹·Ñé§ÊÔé¹ õñ ¤¹ â´ÂÁÕ¡ÒÃ¹íÒÃÒÂª×èÍ¾¹Ñ¡§Ò¹·Ñé§ËÁ´ÁÒ

¨ÑºÊÅÒ¡ä´ŒμÒÁ¨íÒ¹Ç¹·Õèμ ŒÍ§¡ÒÃ

à¤Ã×èÍ§Á×Í·ÕèãªŒã¹¡ÒÃÈÖ¡ÉÒ

 ã¹¡ÒÃà¡çºÃÇºÃÇÁ¢ŒÍÁÙÅÁÕ¡ÒÃãªŒáººÊÑÁÀÒÉ³ � «Öè§

ä Œ́ÁÕ¡ÒÃ·´ÊÍºáººÊÑÁÀÒÉ³ �à»š¹·ÕèàÃÕÂºÃŒÍÂáÅŒÇ »ÃÐ¡Íº

ä»´ŒÇÂ ò Ê‹Ç¹ËÅÑ¡æ ä Œ́á¡‹ Ê‹Ç¹·Õè ñ à»š¹áººÊÑÁÀÒÉ³ �

·ÑèÇä»·Õèà¡ÕèÂÇ¡ÑºÅÑ¡É³Ð·Ò§»ÃÐªÒ¡ÃÊÑ§¤Á ÊÀÒ¾¡ÒÃ·íÒ§Ò¹

ÃÇÁ¶Ö§¡ÒÃ»¯ÔºÑμ ÔáÅÐ¡ÒÃãªŒÍØ»¡Ã³ �»‡Í§¡Ñ¹ÍÑ¹μÃÒÂÊ‹Ç¹

ºØ¤¤Å áÅÐÊ‹Ç¹·Õè ò ä Œ́á¡‹ ¡ÒÃ»ÃÐàÁÔ¹¤Ø³ÀÒ¾ªÕÇÔμ «Öè§

¢ŒÍ¤íÒ¶ÒÁÁÕ·Ñé§ËÁ´ ôô ¢ŒÍ áº‹§à»š¹ ö ́ ŒÒ¹ ä´Œá¡‹ ¤Ø³ÀÒ¾

ªÕÇÔμ´ŒÒ¹Ã‹Ò§¡ÒÂ Ô̈μã¨ ÊÑÁ¾Ñ¹¸ÀÒ¾·Ò§ÊÑ§¤Á ÊÔè§áÇ´ÅŒÍÁ 

¨ÔμÇÔÞÞÒ³áÅÐ¤ÇÒÁÁÑè¹¤§ã¹ªÕÇÔμ áÅÐáº‹§à»š¹ ô Êà¡Å 

â´ÂÁÕ¡ÒÃãËŒ¤‹Ò¤Ðá¹¹ ´Ñ§¹Õé äÁ‹àÅÂ ÁÕ¤‹Òà·‹Ò¡Ñº ð ¤Ðá¹¹ 

àÅç¡¹ŒÍÂ ÁÕ¤‹Òà·‹Ò¡Ñº ñ ¤Ðá¹¹ ÁÒ¡ ÁÕ¤‹Òà·‹Ò¡Ñº ò ¤Ðá¹¹ 

áÅÐÁÒ¡·ÕèÊØ´ ÁÕ¤‹Òà·‹Ò¡Ñº ó ¤Ðá¹¹ â´Â·ÕèÁÕ¡ÒÃá»Å

¼Åáº‹§¤‹Ò¤Ðá¹¹ÃÇÁÍÍ¡à»š¹ ó ÃÐ´Ñº´Ñ§¹Õé ÃÐ´ÑºμèíÒ 

(ÁÕ¤‹Ò¤Ðá¹¹ÃÇÁÃÐËÇ‹Ò§ ð – ôó.ð) ÃÐ´Ñº»Ò¹¡ÅÒ§ 

(ÁÕ¤‹Ò¤Ðá¹¹ÃÇÁÃÐËÇ‹Ò§ ôó.ñ – ø÷.ð) áÅÐÃÐ´ÑºÊÙ§ 

(ÁÕ¤‹Ò¤Ðá¹¹ÃÇÁÃÐËÇ‹Ò§ ø÷.ñ – ñóò.ð) «Öè§ÁÕ¡ÒÃ´íÒà¹Ô¹¡ÒÃ

ÊÑÁÀÒÉ³ �·Ñé§ ò ¡ÅØ‹Áμ ÑÇÍÂ‹Ò§ (¡ÅØ‹ÁÈÖ¡ÉÒáÅÐ¡ÅØ‹Á¤Çº¤ØÁ) 

ËÅÑ§ÊÔé¹ÊØ´¡ÒÃ·íÒ§Ò¹ ¹Í¡¨Ò¡¹ÕéÁÕ¡ÒÃà¡çºμ ÑÇÍÂ‹Ò§ÍÒ¡ÒÈ 

â´ÂÁÕ¡ÒÃãªŒÍØ»¡Ã³ �ÊíÒËÃÑº¡ÒÃà¡çºμ ÑÇÍÂ‹Ò§¤×Í 3M Organic 

vapor monitors 3500 à¾×èÍÇÔà¤ÃÒÐË �¶Ö§»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁ

à¢ŒÁ¢Œ¹¢Í§ÊÒÃà¤ÁÕã¹¡ÅØ‹Á organic solvents μÅÍ´àÇÅÒ¡ÒÃ

·íÒ§Ò¹ ä´Œá¡‹ toluene áÅÐ xylene â´Â·Õèà¤Ã×èÍ§Á×Í·ÕèãªŒã¹

¡ÒÃμÃÇ¨ÇÑ́ »ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ÊÒÃà¤ÁÕ·Ñé§ ò ª¹Ố

ã¹ºÃÃÂÒ¡ÒÈ ä Œ́á¡‹ gas chromatography áÅÐ metabolites 

ä Œ́á¡‹ hippuric acid áÅÐ methyl hippuric acid ¢Í§ÊÒÃà¤ÁÕ

ã¹¡ÅØ‹Á¢Í§ÊÒÃà¤ÁṌ Ñ§¡Å‹ÒÇã¹»ỄÊÒÇÐ (ËÅÑ§ÊÔé¹ÊǾ ¡ÒÃ·íÒ§Ò¹) 
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â´Â·Õèà¤Ã×èÍ§Á×Í·ÕèãªŒã¹¡ÒÃμÃÇ¨ÇÑ´»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹

¢Í§ metabolites ·Ñé§ ò ª¹Ố  ä Œ́á¡‹ HPLC (High performance 

liquid chromatography) áÅÐ¡ÒÃÈÖ¡ÉÒÇÔ¨ÑÂã¹àÃ×èÍ§¹Õéä´Œ¼‹Ò¹

¡ÒÃ¾Ô¨ÒÃ³ÒáÅÐÁÕãºÃÑºÃÍ§¼Å¡ÒÃ¾Ô¨ÒÃ³Ò¨ÃÔÂ¸ÃÃÁ¡ÒÃ

ÇÔ̈ ÑÂã¹Á¹ØÉÂ�̈ Ò¡¤³Ð¡ÃÃÁ¡ÒÃ¾Ô̈ ÒÃ³Ò¨ÃÔÂ¸ÃÃÁ¡ÒÃÇÔ̈ ÑÂã¹

Á¹ØÉÂ�¢Í§ÁËÒÇÔ·ÂÒÅÑÂºÙÃ¾Ò à»š¹·ÕèàÃÕÂºÃŒÍÂáÅŒÇ

 ã¹¡ÒÃÇÔà¤ÃÒÐË �¢ŒÍÁÙÅ·Ò§Ê¶Ôμ ÔÁÕ¡ÒÃ¹íÒàÊ¹Í

¢ŒÍÁÙÅÊ¶Ôμ Ô ò áºº ä´Œá¡‹ Ê¶Ôμ ÔàªÔ§¾ÃÃ³¹ÒãªŒÊ¶Ôμ Ô ¨íÒ¹Ç¹ 

ÃŒÍÂÅÐ ¤‹Òà©ÅÕèÂ ¤‹ÒàºÕèÂ§àº¹ÁÒμÃ°Ò¹ à¾×èÍÍ¸ÔºÒÂ

à¡ÕèÂÇ¡ÑºÅÑ¡É³Ð·Ò§»ÃÐªÒ¡ÃÊÑ§¤Á ÊÀÒ¾¡ÒÃ·íÒ§Ò¹

ÃÇÁ¶Ö§¡ÒÃ»¯ÔºÑμ ÔáÅÐ¡ÒÃãªŒÍØ»¡Ã³ �»‡Í§¡Ñ¹ÍÑ¹μÃÒÂÊ‹Ç¹

ºØ¤¤Å áÅÐÊ¶Ôμ Ô àªÔ§ÇÔà¤ÃÒÐË� ä Œ́á¡‹ ¡ÒÃà»ÃÕÂºà·ÕÂº

¤‹Òà©ÅÕèÂ¤Ðá¹¹¢Í§¤Ø³ÀÒ¾ªÕÇÔμ ¡ÒÃà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂ

»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ÊÒÃà¤ÁÕã¹¡ÅØ‹Á organic 

solvents áÅÐ¡ÒÃà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂ»ÃÔÁÒ³ä´ŒÃÐ´Ñº

¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ metabolites ¢Í§ÊÒÃà¤ÁÕã¹¡ÅØ‹Á organic 

solvents ã¹»ỄÊÒÇÐÃÐËÇ‹Ò§ ò ¡ÅØ‹Áμ ÑÇÍÂ‹Ò§ (¡ÅØ‹ÁÈÖ¡ÉÒáÅÐ

¡ÅØ‹Á¤Çº¤ØÁ) â´Â¡ÒÃà»ÃÕÂºà·ÕÂº´Ñ§¡Å‹ÒÇ ãªŒ Independent 

t-test÷

¼Å¡ÒÃÈÖ¡ÉÒ
ÅÑ¡É³Ð·Ò§»ÃÐªÒ¡Ã·Ò§ÊÑ§¤Á

 ¨íÒ¹Ç¹μ ÑÇÍÂ‹Ò§ã¹¡ÒÃÈÖ¡ÉÒÁÕ ñõñ ¤¹ à»š¹

à¾ÈªÒÂ·Ñé§ËÁ´ â´Âà»š¹¡ÅØ‹Áμ ÑÇÍÂ‹Ò§¢Í§¡ÅØ‹ÁÈÖ¡ÉÒ ñðð ¤¹ 

â´Âà»š¹¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´Ò ¨íÒ¹Ç¹ õð ¤¹ 

áÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ ¨íÒ¹Ç¹ õð ¤¹ áÅÐÁÕ¡ÅØ‹Á

¤Çº¤ØÁ õñ ¤¹ Ê‹Ç¹ãËÞ‹¢Í§¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´Ò

áÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ ÁÕÍÒÂØÃÐËÇ‹Ò§ ôö - õð »‚ 

ÃŒÍÂÅÐ òö.ð áÅÐÃŒÍÂÅÐ òô.ð μÒÁÅíÒ´Ñº ÁÕ¤‹Ò¾ÔÊÑÂÃÐËÇ‹Ò§ 

òù - õù »‚ ÁÕÍÒÂØà©ÅÕèÂ ôö.óð »‚ ÊíÒËÃÑº¾¹Ñ¡§Ò¹¢ÑºÃ¶

â´ÂÊÒÃ¸ÃÃÁ´ÒáÅÐÁÕ¾ÔÊÑÂÃÐËÇ‹Ò§ óò - õù »‚ ÁÕÍÒÂØà©ÅÕèÂ 

ôø.øò »‚ ÊíÒËÃÑº¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ Ê‹Ç¹¡ÅØ‹Á¤Çº¤ØÁ

Ê‹Ç¹ãËÞ‹ÁÕÍÒÂØÃÐËÇ‹Ò§ óñ - óõ »‚ ÃŒÍÂÅÐ óõ.ó ÁÕ¤‹Ò¾ÔÊÑÂ

ÃÐËÇ‹Ò§ ò÷ - õñ »‚ ÁÕÍÒÂØà©ÅÕèÂ óõ.ö÷ »‚ Ê‹Ç¹ãËÞ‹ÁÒ¡¡Ç‹Ò

ÃŒÍÂÅÐ øø.ð ¢Öé¹ä»¢Í§¡ÅØ‹ÁÈÖ¡ÉÒ·Ñé§ ò ¡ÅØ‹Á ÁÕÊ¶Ò¹ÀÒ¾

ÊÁÃÊ ÊíÒËÃÑº¡ÅØ‹Á¤Çº¤ØÁ Ê‹Ç¹ãËÞ‹ÁÕÊ¶Ò¹ÀÒ¾ÊÁÃÊ 

ÃŒÍÂÅÐ ÷ò.õ áÅÐÊ‹Ç¹ãËÞ‹ÃÐ´Ñº¡ÒÃÈÖ¡ÉÒÊÙ§ÊǾ ¢Í§¾¹Ñ¡§Ò¹

¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´ÒáÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ ä Œ́á¡‹ 

»ÃÐ¶ÁÈÖ¡ÉÒ ÃŒÍÂÅÐ ôð.ð áÅÐ ÃŒÍÂÅÐ õð.ð μÒÁÅíÒ´Ñº 

ã¹¢³Ð·Õè¡ÅØ‹Á¤Çº¤ØÁ ¨ºÃÐ´Ñº»ÃÔÞÞÒμÃÕ ÃŒÍÂÅÐ óù.ò 

ÊÀÒ¾¡ÒÃ·íÒ§Ò¹

 ¨Ò¡¡ÒÃÊÍº¶ÒÁÊÀÒ¾¡ÒÃ·íÒ§Ò¹ ¾ºÇ‹Ò Ê‹Ç¹

ãËÞ‹¢Í§¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´Ò ÁÕ¡ÒÃ·íÒ§Ò¹·Õèà¢μ

¡ÒÃà´Ô¹Ã¶áË‹§¹ÕéÍÂÙ‹ÃÐËÇ‹Ò§ ññ - ñõ »‚ ÃŒÍÂÅÐ òø.ð ÁÕ¤‹Ò

à©ÅÕèÂ ñ÷.ôø »‚ áÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈÁÕ¡ÒÃ·íÒ§Ò¹·Õè

à¢μ¡ÒÃà´Ô¹Ã¶áË‹§¹Õé ÍÂÙ‹ÃÐËÇ‹Ò§ ñö – òð »‚ ÃŒÍÂÅÐ óò.ð 

ÁÕ¤‹Òà©ÅÕèÂ ñö.ôø »‚ Ê‹Ç¹ãËÞ‹¢Í§¡ÅØ‹ÁÈÖ¡ÉÒ·Ñé§ ò ¡ÅØ‹Á ÁÕ

¡ÒÃ·íÒ§Ò¹ã¹áμ ‹ÅÐÇÑ¹ã¹Ë¹ŒÒ·ÕèËÅÑ¡ ¹Ò¹ ñð ªÑèÇâÁ§¢Öé¹ä» ã¹

¢³Ð·Õè¡ÅØ‹Á¤Çº¤ØÁÊ‹Ç¹ãËÞ‹ÁÕ¡ÒÃ·íÒ§Ò¹·Õè·íÒ§Ò¹áË‹§¹Õé ¹ŒÍÂ

¡Ç‹ÒËÃ×Íà·‹Ò¡Ñº ñð »‚ ÃŒÍÂÅÐ øô.ó ·íÒ§Ò¹ã¹Ë¹ŒÒ·ÕèËÅÑ¡ 

¹Ò¹ ø ªÑèÇâÁ§ ÃŒÍÂÅÐ õö.ù 

¡ÒÃ»¯ÔºÑμ ÔáÅÐ¡ÒÃãªŒÍØ»¡Ã³ �»‡Í§¡Ñ¹ÍÑ¹μÃÒÂÊ‹Ç¹ºØ¤¤Å

 ¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´Ò ÁÕ¡ÒÃãªŒÍØ»¡Ã³ �

»‡Í§¡Ñ¹ÃÐºº·Ò§à´Ô¹ËÒÂã¨·Ø¡¤ÃÑé§ ÃŒÍÂÅÐ ñø.ð ãªŒº‹ÍÂ

¤ÃÑé§ à¾ÕÂ§ÃŒÍÂÅÐ ø.ð ãªŒà»š¹ºÒ§¤ÃÑé§ ÃŒÍÂÅÐ óø.ð äÁ‹ãªŒ¶Ö§

ÃŒÍÂÅÐ óö.ð ã¹¡Ã³Õ·ÕèÁÕ¡ÒÃãªŒÍØ»¡Ã³ �»‡Í§¡Ñ¹ÃÐºº·Ò§à´Ô¹

ËÒÂã¨¢Í§¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´Ò ¾ºÇ‹Ò Ê‹Ç¹ãËÞ‹

ÁÕ¡ÒÃãªŒ¼ŒÒ» �´¨ÁÙ¡ ÃŒÍÂÅÐ ùð.ö ÊíÒËÃÑºÇÔ¸Õ¡ÒÃ´ÙáÅÃÑ¡ÉÒ

¤ÇÒÁÊÐÍÒ´¢Í§ÍØ»¡Ã³ � ¾ºÇ‹Ò Ê‹Ç¹ãËÞ‹à»ÅÕèÂ¹ãËÁ‹·Ø¡ÇÑ¹ 

ÃŒÍÂÅÐ õð.ð ÅŒÒ§¹éíÒ/«Ñ¡´ŒÇÂ¹éíÒ ÃŒÍÂÅÐ òõ.ð äÁ‹ä´Œ·íÒ

ÍÐäÃàÅÂáμ ‹à»ÅÕèÂ¹ãËÁ‹ËÅÑ§¨Ò¡ãªŒËÅÒÂÇÑ¹áÅŒÇ ÃŒÍÂÅÐ 

ù.ô ÊíÒËÃÑº¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´Ò ·ÕèäÁ‹ãªŒÍØ»¡Ã³ �

»‡Í§¡Ñ¹ÃÐºº·Ò§à´Ô¹ËÒÂã¨ãËŒàËμ Ø¼ÅÇ‹Ò ãªŒáÅŒÇÍÖ́ ÍÑ́ ËÒÂã¨

äÁ‹ÊÐ´Ç¡ ÃŒÍÂÅÐ øó.ó ¤Ô´Ç‹ÒãªŒáÅŒÇäÁ‹ä Œ́ª‹ÇÂÍÐäÃÁÒ¡ 

ÃŒÍÂÅÐ öñ.ñ áÅÐäÁ‹ÁÕãªŒ ÃŒÍÂÅÐ óø.ù (μÍºä´ŒÁÒ¡¡Ç‹Ò 

ñ ¢ŒÍ)

  ÊíÒËÃÑº¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ ¾ºÇ‹Ò ÁÕ¡ÒÃãªŒ

ÍØ»¡Ã³ �»‡Í§¡Ñ¹ÃÐºº·Ò§à´Ô¹ËÒÂã¨·Ø¡¤ÃÑé§ à¾ÕÂ§ÃŒÍÂÅÐ ò.ð 

ãªŒº‹ÍÂ¤ÃÑé§ ÃŒÍÂÅÐ ò.ð ãªŒà»š¹ºÒ§¤ÃÑé§ ÃŒÍÂÅÐ õð.ð äÁ‹ãªŒ

¶Ö§ÃŒÍÂÅÐ ôö.ð ã¹¡Ã³Õ·ÕèÁÕ¡ÒÃãªŒÍØ»¡Ã³ �»‡Í§¡Ñ¹ÃÐºº·Ò§

à´Ô¹ËÒÂã¨¢Í§¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ ¾ºÇ‹Ò Ê‹Ç¹ãËÞ‹

ÁÕ¡ÒÃãªŒ¼ŒÒ» �´¨ÁÙ¡ ÃŒÍÂÅÐ øø.ù ÊíÒËÃÑºÇÔ¸Õ¡ÒÃ´ÙáÅÃÑ¡ÉÒ

¤ÇÒÁÊÐÍÒ´¢Í§ÍØ»¡Ã³ � ¾ºÇ‹Ò Ê‹Ç¹ãËÞ‹à»ÅÕèÂ¹ãËÁ‹·Ø¡ÇÑ¹ 

ÃŒÍÂÅÐ ôô.ô ÅŒÒ§¹éíÒ/«Ñ¡´ŒÇÂ¹éíÒ ÃŒÍÂÅÐ ôð.÷ äÁ‹ä´Œ·íÒ

ÍÐäÃàÅÂáμ ‹à»ÅÕèÂ¹ãËÁ‹ËÅÑ§¨Ò¡ãªŒËÅÒÂÇÑ¹áÅŒÇ ÃŒÍÂÅÐ ññ.ñ 

áÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ ·ÕèäÁ‹ãªŒÍØ»¡Ã³ �»‡Í§¡Ñ¹ÃÐºº

·Ò§à´Ô¹ËÒÂã¨ãËŒàËμ Ø¼ÅÇ‹Ò ãªŒáÅŒÇÍÖ´ÍÑ´ËÒÂã¨äÁ‹ÊÐ´Ç¡ 

ÃŒÍÂÅÐ ùñ.ó ¤Ô´Ç‹ÒãªŒáÅŒÇäÁ‹ä Œ́ª‹ÇÂÍÐäÃÁÒ¡ ÃŒÍÂÅÐ ÷ó.ù 

áÅÐäÁ‹ÁÕãªŒ ÃŒÍÂÅÐ ô÷.ø (μÍºä´ŒÁÒ¡¡Ç‹Ò ñ ¢ŒÍ)
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ÃÐ´Ñº¤Ðá¹¹¤Ø³ÀÒ¾ªÕÇÔμ·Ø¡´ŒÒ¹â´ÂÃÇÁ

 àÁ×èÍ·íÒ¡ÒÃ»ÃÐàÁÔ¹¼Å¢Í§¤Ø³ÀÒ¾ªÕÇÔμ·Ø¡´ŒÒ¹

â´ÂÃÇÁ ¾ºÇ‹Ò ¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´ÒáÅÐ¾¹Ñ¡§Ò¹

¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ Ê‹Ç¹ãËÞ‹ÁÕÃÐ´Ñº¤Ðá¹¹¤Ø³ÀÒ¾ªÕÇÔμ·Ø¡

´ŒÒ¹â´ÂÃÇÁÍÂÙ‹ã¹ÃÐ´Ñº»Ò¹¡ÅÒ§ ÃŒÍÂÅÐ øð.ð áÅÐÃŒÍÂÅÐ 

øô.ð μÒÁÅíÒ´Ñº ã¹¢³Ð·ÕèÊ‹Ç¹ãËÞ‹¢Í§¡ÅØ‹Á¤Çº¤ØÁ ÁÕÃÐ´Ñº

¤Ðá¹¹¤Ø³ÀÒ¾ªÕÇÔμ·Ø¡´ŒÒ¹â´ÂÃÇÁÍÂÙ‹ã¹ÃÐ´Ñº»Ò¹¡ÅÒ§ 

ÃŒÍÂÅÐ öô.÷ ÃÍ§Å§ÁÒ ÍÂÙ‹ã¹ÃÐ´ÑºÊÙ§ ÃŒÍÂÅÐ óõ.ó 

¡ÒÃà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂ¤Ðá¹¹¢Í§¤Ø³ÀÒ¾ªÕÇÔμÃÐËÇ‹Ò§¡ÅØ‹Á

ÈÖ¡ÉÒáÅÐ¡ÅØ‹Á¤Çº¤ØÁ 

 àÁ×èÍà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂ¤Ðá¹¹¢Í§¤Ø³ÀÒ¾ªÕÇÔμ 

ÃÐËÇ‹Ò§¡ÅØ‹ÁÈÖ¡ÉÒ (¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´ÒáÅÐ

¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ) áÅÐ¡ÅØ‹Á¤Çº¤ØÁ ¾ºÇ‹Ò ÁÕ¤ÇÒÁ

áμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô·ÕèÃÐ´Ñº ð.ðõ (¤‹Ò¾Õ = 

ð.ðôò) ´Ñ§μÒÃÒ§·Õè ñ

»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ÊÒÃà¤ÁÕã¹¡ÅØ‹Á organic solvents 

ã¹ºÃÃÂÒ¡ÒÈ¡ÒÃ·íÒ§Ò¹áÅÐ¡ÒÃà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂÃÐËÇ‹Ò§

¡ÅØ‹ÁÈÖ¡ÉÒáÅÐ¡ÅØ‹Á¤Çº¤ØÁ (áººμ Ô´μ ÑÇºØ¤¤Å) 

 ¨Ò¡¡ÒÃμÃÇ¨ÇÑ´»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ÊÒÃ

à¤ÁÕã¹¡ÅØ‹Á organic solvents ã¹ºÃÃÂÒ¡ÒÈ¡ÒÃ·íÒ§Ò¹ã¹

¡ÅØ‹ÁÈÖ¡ÉÒáººμ Ô´μ ÑÇºØ¤¤Å ¾ºÇ‹Ò ¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ

¸ÃÃÁ´Ò ÁÕ»ÃÔÁÒ³¤‹Òà©ÅÕèÂ ± Ê‹Ç¹àºÕèÂ§àº¹ÁÒμÃ°Ò¹¢Í§

ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ÊÒÃ toluene (n = ôù) = òôó.øö ± 

òôñ.øõ äÁâ¤Ã¡ÃÑÁ/ÅÙ¡ºÒÈ¡�àÁμÃ áÅÐ xylene (n = ôù) 

= ÷ñõ.òõ ± ôõù.ðò äÁâ¤Ã¡ÃÑÁ/ÅÙ¡ºÒÈ¡�àÁμÃ ã¹¢³Ð·Õè

¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ ¾ºÇ‹Ò ÁÕ»ÃÔÁÒ³¤‹Òà©ÅÕèÂ ± Ê‹Ç¹

àºÕèÂ§àº¹ÁÒμÃ°Ò¹¢Í§ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ÊÒÃ toluene 

(n = ôô) = ò÷ð.öö ± òôð.ðô äÁâ¤Ã¡ÃÑÁ/ÅÙ¡ºÒÈ¡�àÁμÃ 

áÅÐ xylene (n = ôô) = õùñ.õø ± ôòõ.ùö äÁâ¤Ã¡ÃÑÁ/

ÅÙ¡ºÒÈ¡�àÁμÃ ÊíÒËÃÑº¡ÅØ‹Á¤Çº¤ØÁÁÕ»ÃÔÁÒ³¤‹Òà©ÅÕèÂ ± Ê‹Ç¹

àºÕèÂ§àº¹ÁÒμÃ°Ò¹¢Í§ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ÊÒÃ toluene 

(n = òõ) = õø.ðò ± öø.ôø äÁâ¤Ã¡ÃÑÁ/ÅÙ¡ºÒÈ¡�àÁμÃ 

áÅÐ xylene (n = òõ) ÁÕ¤‹Ò = òö.óò ± öð.ø÷ äÁâ¤Ã¡ÃÑÁ/

ÅÙ¡ºÒÈ¡�àÁμÃ

 àÁ×èÍà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂ»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹

¢Í§ÊÒÃ toluene ÃÐËÇ‹Ò§¡ÅØ‹ÁÈÖ¡ÉÒ (¾¹Ñ¡§Ò¹¢ÑºÃ¶

â´ÂÊÒÃ¸ÃÃÁ´ÒáÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ) ¡Ñº¡ÅØ‹Á

¤Çº¤ØÁ ¾ºÇ‹Ò ÁÕ¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô

·ÕèÃÐ´Ñº ð.ððñ (¤‹Ò¾Õ < ð.ððñ) áÅÐàÁ×èÍà»ÃÕÂºà·ÕÂº¤‹Ò

à©ÅÕèÂ»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ÊÒÃ xylene ÃÐËÇ‹Ò§¡ÅØ‹Á

ÈÖ¡ÉÒ (¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´ÒáÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑº

ÍÒ¡ÒÈ) ¡Ñº¡ÅØ‹Á¤Çº¤ØÁ ¾ºÇ‹Ò ÁÕ¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂ

ÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô·ÕèÃÐ´Ñº ð.ððñ (¤‹Ò¾Õ < ð.ððñ) àª‹¹¡Ñ¹ ´Ñ§

μÒÃÒ§·Õè ò

 ¡ÅØ‹ÁÈÖ¡ÉÒ (n = ñðð) ¡ÅØ‹Á¤Çº¤ØÁ (n = õñ) t ¤‹Ò¾Õ

 Mean ± SD Mean ± SD

¤Ðá¹¹¢Í§¤Ø³ÀÒ¾ªÕÇÔμ ÷ù.÷ñ ± ññ.óø øô.ðø ± ñô.ñó ò.ðõó ð.ðôò

μÒÃÒ§·Õè ñ ¡ÒÃà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂ¤Ðá¹¹¢Í§¤Ø³ÀÒ¾ªÕÇÔμÃÐËÇ‹Ò§¡ÅØ‹ÁÈÖ¡ÉÒáÅÐ¡ÅØ‹Á¤Çº¤ØÁ

 ÊÒÃà¤ÁÕã¹ ¡ÅØ‹ÁÈÖ¡ÉÒ ¡ÅØ‹Á¤Çº¤ØÁ

 ¡ÅØ‹Á organic ¨íÒ¹Ç¹ Mean ± SD ¨íÒ¹Ç¹ Mean ± SD t ¤‹Ò¾Õ

 solvents  (μg/m3)  (μg/m3)

 Toluene ùó òõö.õô ± òôð.ðö òõ õø.ðò ± öø.ôø ö.ùø÷ < ð.ððñ

 Xylene ùó öõö.÷ô ± ôôõ.öó òõ òö.óò ± öð.ø÷ ñó.ñùò < ð.ððñ

μÒÃÒ§·Õè ò ¡ÒÃà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂ¢Í§»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ÊÒÃà¤ÁÕ ã¹¡ÅØ‹Á organic solvents ÃÐËÇ‹Ò§¡ÅØ‹ÁÈÖ¡ÉÒ

 áÅÐ¡ÅØ‹Á¤Çº¤ØÁ
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»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ metabolites ¢Í§ÊÒÃà¤ÁÕã¹

¡ÅØ‹Á organic solvents ã¹»˜ÊÊÒÇÐ¢Í§¡ÅØ‹ÁÈÖ¡ÉÒáÅÐ¡ÅØ‹Á

¤Çº¤ØÁ

 ¨Ò¡¡ÒÃμÃÇ¨ÇÑ´»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ 

metabolites ¢Í§ÊÒÃà¤ÁÕã¹¡ÅØ‹Á organic solvents ã¹

»ỄÊÒÇÐ¢Í§¡ÅØ‹ÁÈÖ¡ÉÒ ¾ºÇ‹Ò ËÅÑ§¨Ò¡ÊÔé¹ÊǾ ¡ÒÃ·íÒ§Ò¹¢Í§

¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´ÒáÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ 

ÁÕ»ÃÔÁÒ³¤‹Òà©ÅÕèÂ ± Ê‹Ç¹àºÕèÂ§àº¹ÁÒμÃ°Ò¹¢Í§ÃÐ´Ñº¤ÇÒÁ

à¢ŒÁ¢Œ¹¢Í§ÊÒÃ hippuric acid (n = ùó) = ò÷ö.öù ± óôô.ñ÷ 

mg/g creatinine áÅÐ ò÷ö.óð ± óòó.ñõ mg/g creatinine 

μÒÁÅíÒ´Ñº ÊíÒËÃÑº»ÃÔÁÒ³¤‹Òà©ÅÕèÂ ± Ê‹Ç¹àºÕèÂ§àº¹ÁÒμÃ°Ò¹

¢Í§ÃÐ Ñ́º¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ÊÒÃ methyl hippuric acid (n = 

ùó) = ññ.÷ò ± ò÷.ðð mg/g creatinine áÅÐ ó.øö ± 

ñò.ðð mg/g creatinine ¢Í§¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´Ò

áÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ μÒÁÅíÒ´Ñº

 ÊíÒËÃÑº¡ÒÃμÃÇ¨ÇÑ´»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ 

metabolites ¢Í§ÊÒÃà¤ÁÕã¹¡ÅØ‹Á organic solvents ã¹»ỄÊÒÇÐ

¢Í§¡ÅØ‹Á¤Çº¤ØÁ ¾ºÇ‹Ò ËÅÑ§¨Ò¡ÊÔé¹ÊØ´¡ÒÃ·íÒ§Ò¹ÁÕ»ÃÔÁÒ³

¤‹Òà©ÅÕèÂ ± Ê‹Ç¹àºÕèÂ§àº¹ÁÒμÃ°Ò¹¢Í§ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹

¢Í§ÊÒÃ hippuric acid (n = õñ) = õò.÷ö ± öö.õô mg/g 

creatinine áÅÐ methyl hippuric acid (n = õñ) = ñð.óõ 

± ñõ.óô mg/g creatinine 

¡ÒÃà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂ¢Í§»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ 

metabolites ¢Í§ÊÒÃà¤ÁÕã¹¡ÅØ‹Á organic solvents ÃÐËÇ‹Ò§

¡ÅØ‹ÁÈÖ¡ÉÒáÅÐ¡ÅØ‹Á¤Çº¤ØÁ 

 àÁ×èÍà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂ»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹

¢Í§ hippuric acid «Öè§à»š¹ metabolite ¢Í§ÊÒÃ toluene 

ÃÐËÇ‹Ò§¡ÅØ‹ÁÈÖ¡ÉÒ (¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´áÅÐ

¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ) ¡Ñº¡ÅØ‹Á¤Çº¤ØÁ ¾ºÇ‹Ò ÁÕ¤ÇÒÁ

áμ¡μ ‹ Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô·ÕèÃÐ´Ñº ð.ððñ 

(¤‹Ò¾Õ < ð.ððñ) áμ ‹àÁ×èÍà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂ»ÃÔÁÒ³ÃÐ´Ñº

¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ methyl hippuric acid «Öè§à»š¹ metabolite 

¢Í§ÊÒÃ xylene ÃÐËÇ‹Ò§¡ÅØ‹ÁÈÖ¡ÉÒ (¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ

¸ÃÃÁ´ÒáÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ) ¡Ñº¡ÅØ‹Á¤Çº¤ØÁ ¾ºÇ‹Ò 

äÁ‹ÁÕ¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ ´Ñ§μÒÃÒ§·Õè ó

μÒÃÒ§·Õè ó ¡ÒÃà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂ¢Í§»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ metabolites ¢Í§ÊÒÃà¤ÁÕã¹¡ÅØ‹Á organic solvents ÃÐËÇ‹Ò§

 ¡ÅØ‹ÁÈÖ¡ÉÒáÅÐ¡ÅØ‹Á¤Çº¤ØÁ

Metabolites ¢Í§ÊÒÃà¤ÁÕ ¡ÅØ‹ÁÈÖ¡ÉÒ  ¡ÅØ‹Á¤Çº¤ØÁ 

ã¹¡ÅØ‹Á organic solvents ¨íÒ¹Ç¹ Mean ± SD ¨íÒ¹Ç¹ Mean ± SD t ¤‹Ò¾Õ

Hippuric acid ùó ò÷ö.õð ± óóò.õø õñ õò.÷ö ± öö.õô ö.òöó < ð.ððñ

(mg/g creatinine)

Methyl hippuric acid ùó ø.ðð ± òñ.õò õñ ñð.óõ ± ñõ.óô ð.öøö ð.ôùó

(mg/g creatinine)

ÇÔ¨ÒÃ³�áÅÐÊÃØ»¼Å¡ÒÃÈÖ¡ÉÒ
 ¨Ò¡¡ÒÃÈÖ¡ÉÒ¹Õé¼ÙŒÇÔ¨ÑÂä Œ́´íÒà¹Ô¹¡ÒÃÈÖ¡ÉÒã¹¡ÅØ‹Á

ÈÖ¡ÉÒ·Ñé§ËÁ´ (¨íÒ¹Ç¹·Ñé§ÊÔé¹ ñðð ¤¹) ·ÕèÁÕ¡ÒÃ»¯ÔºÑμ Ô§Ò¹

ã¹à©¾ÒÐ¡ÐàªŒÒà·‹Ò¹Ñé¹ «Öè§¾ºÇ‹Ò ¾¹Ñ¡§Ò¹ºÒ§¤¹·íÒ§Ò¹

μ Ñé§áμ ‹àÇÅÒ ðô.óð – ñò.óð ¹. áÅÐ¾¹Ñ¡§Ò¹ºÒ§¤¹μ ŒÍ§

·íÒ§Ò¹μ Ñé§áμ ‹àÇÅÒ ðõ.ðð – ñó.ðð ¹. â´Â¡ÅØ‹ÁÈÖ¡ÉÒ¤ÃÑé§¹Õé

ä´Œ´íÒà¹Ô¹¡ÒÃ ò ¡ÅØ‹Á¤×Í ¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´Ò 

¨íÒ¹Ç¹ õð ¤¹ áÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ ¨íÒ¹Ç¹ õð 

¤¹ μÒÁ·Õè¡®ËÁÒÂ¢Í§¡ÃÐ·ÃÇ§áÃ§§Ò¹ ä´Œ¡íÒË¹´äÇŒÇ‹Ò 

¡ÒÃ·íÒ§Ò¹μÒÁ»Ã¡μ Ôμ ŒÍ§äÁ‹à¡Ô¹ÇÑ¹ÅÐ ø ªÑèÇâÁ§ áμ ‹¾ºÇ‹Ò

Ê‹Ç¹ãËÞ‹ÊÀÒ¾¡ÒÃ·íÒ§Ò¹¢Í§¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ (·Ñé§áºº

Ã¶â´ÂÊÒÃ¸ÃÃÁ´ÒáÅÐáººÃ¶»ÃÑºÍÒ¡ÒÈ) ̈ ÐÁÕ¡ÒÃ·íÒ§Ò¹ã¹

Ë¹ŒÒ·ÕèËÅÑ¡¹Ò¹¶Ö§ ñð ªÑèÇâÁ§¢Öé¹ä»áÅÐã¹ºÒ§ÇÑ¹μ ŒÍ§·íÒ§Ò¹

¹Ò¹¶Ö§ ñò ªÑèÇâÁ§ â´ÂºÒ§¤ÃÑé§μ ŒÍ§ÁÕ¡ÒÃ¤Çº§Ò¹¡Ð´ŒÇÂ 

áμ ‹ÍÂ‹Ò§äÃ¡çμÒÁã¹ÊÀÒ¾»Ã¡μ Ô ¾ºÇ‹Ò ã¹ªÑèÇâÁ§·ÕèàÃ‹§´‹Ç¹

¢Í§·Ø¡àªŒÒã¹áμ ‹ÅÐÇÑ¹¨ÐÁÕ¡ÒÃ¨ÃÒ¨Ã·ÕèË¹Òá¹‹¹ â´Âà©¾ÒÐ

àÇÅÒ·ÕèÃ¶μ Ô´¹Ò¹æ º¹·ŒÍ§¶¹¹ «Öè§ÁÕâÍ¡ÒÊàÊÕèÂ§μ ‹Í¡ÒÃÃÑº

ÊÑÁ¼ÑÊÊÒÃ organic solvents ·ÕèÍÍ¡ÁÒ¨Ò¡·‹ÍäÍàÊÕÂÃ¶Â¹μ�

»ÃÐàÀ·μ ‹Ò§æ áÅÐ·íÒãËŒà¡Ô´¡ÒÃ»¹à»„œÍ¹ã¹ºÃÃÂÒ¡ÒÈáÅÐ

ÍÒ¨¨Ð·íÒãËŒÁÕ¡ÒÃà¢ŒÒÊÙ‹Ã‹Ò§¡ÒÂ¢Í§¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃä´Œ

â´Â§‹ÒÂäÁ‹Ç‹Ò·Ò§¡ÒÃËÒÂã¨ ¼ÔÇË¹Ñ§ËÃ×ÍáÁŒáμ ‹·Ò§¡ÒÃ¡Ô¹ 
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 ¹Í¡¨Ò¡¹ÕéáÅŒÇÂÑ§¤§¾ºÇ‹Ò ¡ÅØ‹ÁÈÖ¡ÉÒ ä´Œá¡‹ ¾¹Ñ¡§Ò¹

¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´ÒáÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ ÁÕ¡ÒÃ

ãªŒÍØ»¡Ã³ �»‡Í§¡Ñ¹ÍÑ¹μÃÒÂÊ‹Ç¹ºØ¤¤Å·Ø¡¤ÃÑé§ à¾ÕÂ§ÃŒÍÂÅÐ 

ñø.ð áÅÐ ÃŒÍÂÅÐ ò.ð μÒÁÅíÒ´Ñº »ÃÐ¡Íº¡Ñº¨Ò¡¡ÒÃ

ÊÑ§à¡μáÅÐÊÍº¶ÒÁ¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ·Ñé§ ò ¡ÅØ‹Á ã¹

¢³Ðà¡çºμ ÑÇÍÂ‹Ò§ÈÖ¡ÉÒÇÔ̈ ÑÂ ¾ºÇ‹Ò Ê‹Ç¹ãËÞ‹¡ÅØ‹ÁÈÖ¡ÉÒäÁ‹ÊÇÁ

ãÊ‹ÍØ»¡Ã³ �»‡Í§¡Ñ¹ÃÐºº·Ò§à´Ô¹ËÒÂã¨áÅÐºÒ§¤¹·ÕèÊÇÁãÊ‹

ÍØ»¡Ã³ �»‡Í§¡Ñ¹ÃÐºº·Ò§à´Ô¹ËÒÂã¨·Õèà»š¹¼ŒÒ» �́ »Ò¡áÅÐ¨ÁÙ¡

à·‹Ò¹Ñé¹ «Öè§¨Ñ´ä´ŒÇ‹Òà»š¹ÍØ»¡Ã³ �·Õè»‡Í§¡Ñ¹ÃÐºº·Ò§à´Ô¹ËÒÂã¨

·ÕèäÁ‹àËÁÒÐÊÁáÅÐäÁ‹¶Ù¡μ ŒÍ§ÊíÒËÃÑº¡ÒÃ»‡Í§¡Ñ¹¡ÒÃÊÑÁ¼ÑÊÊÒÃ 

organic solvents ·Õè¨Ðà¢ŒÒÊÙ‹Ã‹Ò§¡ÒÂâ´Â¡ÒÃËÒÂã¨ áÅÐ¹ÕéÍÒ¨

à»š¹ÊÒàËμ Ø·ÕèÊíÒ¤ÑÞ»ÃÐ¡ÒÃË¹Öè§·ÕèÍÒ¨¨ÐÊ‹§¼ÅãËŒ¡ÅØ‹ÁÈÖ¡ÉÒÁÕ

âÍ¡ÒÊÊÑÁ¼ÑÊ¡ÑºÊÒÃ organic solvents ä´Œ§‹ÒÂáÅÐÊ‹§¼Å¡Ñº

ÊØ¢ÀÒ¾¢Í§¡ÅØ‹ÁÈÖ¡ÉÒã¹Í¹Ò¤μä´Œàª‹¹¡Ñ¹ ́ Ñ§¹Ñé¹¼ÙŒ·Õèà¡ÕèÂÇ¢ŒÍ§

¤ÇÃàÅç§àËç¹¶Ö§¤ÇÒÁÊíÒ¤ÑÞáÅÐËÒá¹Ç·Ò§»ÃÐªÒÊÑÁ¾Ñ¹¸ �

Ã³Ã§¤ �ãËŒ¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃàËÅ‹Ò¹Ñé¹ä´ŒÃÑº¤ÇÒÁÃÙŒ ¤ÇÒÁ

à¢ŒÒã¨à¡ÕèÂÇ¡ÑºÍÑ¹μÃÒÂáÅÐÇÔ¸Õ¡ÒÃ»‡Í§¡Ñ¹¨Ò¡¡ÒÃÊÑÁ¼ÑÊÊÒÃ 

organic solvents ä´ŒÍÂ‹Ò§¶Ù¡μ ŒÍ§ «Öè§ÇÔ¸Õ¡ÒÃàËÅ‹Ò¹Õé ¤ÇÃ¨Ð

¨Ñ́ ãËŒÁÕ¡ÒÃ»¯ÔºÑμ Ôã¹Í¹Ò¤μÍÑ¹ã¡ÅŒ¹Õé ·Ñé§¹Õéà¾×èÍ·Õè̈ Ðä´ŒÅ´¤ÇÒÁ

àÊÕèÂ§¨Ò¡¡ÒÃ·íÒ§Ò¹àÁ×èÍμ ŒÍ§ÊÑÁ¼ÑÊÊÒÃ organic solvents

 àÁ×èÍ»ÃÐàÁÔ¹¤Ðá¹¹¢Í§¤Ø³ÀÒ¾ªÕÇÔμ·Ñé§ ö Œ́Ò¹ã¹

ÀÒ¾ÃÇÁ (´ŒÒ¹Ã‹Ò§¡ÒÂ ́ ŒÒ¹¨Ôμã¨ ́ ŒÒ¹ÊÑÁ¾Ñ¹¸ÀÒ¾·Ò§ÊÑ§¤Á 

´ŒÒ¹ÊÔè§áÇ´ÅŒÍÁ ´ŒÒ¹¨ÔμÇÔÞÞÒ³áÅÐ´ŒÒ¹¤ÇÒÁÁÑè¹¤§ã¹ªÕÇÔμ) 

¾ºÇ‹Ò Ê‹Ç¹ãËÞ‹¾¹Ñ¡§Ò¹¢ÑºÃ¶â´ÂÊÒÃ¸ÃÃÁ´Ò (ÃŒÍÂÅÐ øð.ð) 

áÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ (ÃŒÍÂÅÐ øô.ð) ÁÕÃÐ´Ñº¤Ðá¹¹

¤Ø³ÀÒ¾ªÕÇÔμ·Ø¡´ŒÒ¹â´ÂÃÇÁÍÂÙ‹ã¹ÃÐ´Ñº»Ò¹¡ÅÒ§ ã¹¢³Ð·Õè

¡ÅØ‹Á¤Çº¤ØÁ ÁÕÃÐ´Ñº¤Ðá¹¹¤Ø³ÀÒ¾ªÕÇÔμ·Ø¡´ŒÒ¹â´ÂÃÇÁÍÂÙ‹ã¹

ÃÐ´Ñº»Ò¹¡ÅÒ§à¾ÕÂ§ÃŒÍÂÅÐ öô.÷ áÅÐÃÐ´ÑºÊÙ§ ¶Ö§ÃŒÍÂÅÐ 

óõ.ó áÅÐàÁ×èÍà»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂ¤Ðá¹¹¤Ø³ÀÒ¾ªÕÇÔμ

ÃÐËÇ‹Ò§¡ÅØ‹ÁÈÖ¡ÉÒáÅÐ¡ÅØ‹Á¤Çº¤ØÁ ¾ºÇ‹ÒÁÕ¤ÇÒÁáμ¡μ ‹Ò§

¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô (¤‹Ò¾Õ = ð.ðôò) ·Ñé§¹ÕéÍÒ¨¨Ð

à»š¹à¾ÃÒÐÅÑ¡É³ÐËÃ×ÍÊÀÒ¾¡ÒÃ·íÒ§Ò¹·Õèμ ŒÍ§»¯ÔºÑμ Ô§Ò¹¹Ñé¹

ÁÕ¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ ¨Ö§ÍÒ¨¨Ð·íÒãËŒ¤Ðá¹¹¢Í§¡ÒÃ»ÃÐàÁÔ¹

¤Ø³ÀÒ¾ªÕÇÔμã¹¡ÅØ‹ÁÈÖ¡ÉÒ¨Ö§äÁ‹¤‹ÍÂÊÙ§áÅÐà¾ÃÒÐ¡ÅØ‹ÁÈÖ¡ÉÒ

μ ŒÍ§ÁÕ¡ÒÃ»¯ÔºÑμ Ô§Ò¹º¹·ŒÍ§¶¹¹·ÕèÁÕ¤ÇÒÁàÊÕèÂ§·Õè¤‹Í¹¢ŒÒ§

ÊÙ§áÅÐÁÕ¤ÇÒÁàÊÕèÂ§μ ‹Í¡ÒÃà¡Ô´ÍØºÑμ Ô àËμ Ø âÍ¡ÒÊ¡ÒÃà¡Ô´

¤ÇÒÁà¤ÃÕÂ´¨Ò¡¡ÒÃ·íÒ§Ò¹áÅÐ¡ÒÃà»š¹âÃ¤¨Ò¡¡ÒÃ·íÒ§Ò¹ä´Œ

§‹ÒÂ ́ Ñ§¹Ñé¹¨Ö§¤ÇÃÁÕ¡ÒÃÊ‹§àÊÃÔÁËÃ×Í»ÃÑºÊÀÒ¾áÇ´ÅŒÍÁμ ‹Ò§æ 

ãËŒ́ Õ¢Öé¹ à¾×èÍà»š¹¢ÇÑÞáÅÐ¡íÒÅÑ§ã¨áÅÐ¤Ø³ÀÒ¾ªÕÇÔμ¢Í§¾¹Ñ¡§Ò¹

¢ÑºÃ¶â´ÂÊÒÃãËŒ´ÕÂÔè§¢Öé¹ã¹Í¹Ò¤μμ ‹Íä»

 ÊíÒËÃÑº¡ÒÃ»ÃÐàÁÔ¹»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ 

metabolites ¢Í§ÊÒÃà¤ÁÕã¹¡ÅØ‹Á organic solvents ã¹»ỄÊÒÇÐ

¢Í§¡ÅØ‹ÁÈÖ¡ÉÒ·Ñé§ ò ¡ÅØ‹Á ËÅÑ§ÊÔé¹ÊØ´¡ÒÃ·íÒ§Ò¹ ¾ºÇ‹Ò 

hippuric acid áÅÐ methyl hippuric acid ·Ñé§ ò ¡ÅØ‹ÁÈÖ¡ÉÒ

¹ÕéäÁ‹à¡Ô¹¤‹ÒÁÒμÃ°Ò¹¢Í§ American Conference of Govern-

mental Industrial Hygienists (ACGIH)ø áμ ‹àÁ×èÍà»ÃÕÂºà·ÕÂº

¤‹Òà©ÅÕèÂ¢Í§»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ hippuric acid áÅÐ 

methyl hippuric acid ÃÐËÇ‹Ò§¡ÅØ‹ÁÈÖ¡ÉÒáÅÐ¡ÅØ‹Á¤Çº¤ØÁ 

¾ºÇ‹Ò ÁÕ¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ·Ò§Ê¶Ôμ Ô·ÕèÃÐ´Ñº 

ð.ððñ áμ ‹ã¹¡Ã³Õ¢Í§¡ÅØ‹ÁÈÖ¡ÉÒ·ÕèÁÕ¤‹Ò»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁ

à¢ŒÁ¢Œ¹¢Í§ hippuric acid ã¹»˜ÊÊÒÇÐμ èíÒ (ËÅÑ§ÊÔé¹ÊØ´¡ÒÃ

·íÒ§Ò¹) ÍÒ¨¨Ðà¹×èÍ§¨Ò¡¡ÒÃÅ‹ÒªŒÒáÅÐ¡ÒÃ¶Ù¡ÂÑºÂÑé§ã¹¡ÒÃ¢Ñº

¢Í§ hippuric acid ã¹»˜ÊÊÒÇÐ¢Í§¤¹§Ò¹ÀÒ¤Ê¹ÒÁ¢Í§¡ÒÃ

Ã‹ÇÁ¡ÒÃÊÑÁ¼ÑÊ¡Ñº toluene áÅÐ xylene ·Õè¾ºÇ‹Ò ¤‹Òà©ÅÕèÂ¢Í§

»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ hippuric acid ã¹»˜ÊÊÒÇÐ¡‹Í¹

¡ÒÃ·íÒ§Ò¹ÁÕ¹ÑÂÊíÒ¤ÑÞÂÔè§¡Ç‹ÒËÅÑ§àÅÔ¡§Ò¹ 

 ¨Ò¡àËμ Ø¼Å¢ŒÒ§μ Œ¹·Ñé§ËÁ´ ÍÒ¨¨Ð¡Å‹ÒÇä´ŒÇ‹Ò ¶Ö§

áÁŒÇ‹Ò¡ÅØ‹Áμ ÑÇÍÂ‹Ò§·ÕèÈÖ¡ÉÒÍÒ¨¨Ðà»š¹à¾ÕÂ§¡ÅØ‹Áμ ÑÇÍÂ‹Ò§

àÅç¡æ ¡ÅØ‹ÁË¹Öè§ã¹à¢μ¡ÒÃà´Ô¹Ã¶·Õè·íÒË¹ŒÒ·Õèà»š¹¾¹Ñ¡§Ò¹¢Ñº

Ã¶â´ÂÊÒÃ¸ÃÃÁ´ÒáÅÐ¾¹Ñ¡§Ò¹¢ÑºÃ¶»ÃÑºÍÒ¡ÒÈ«Öè§ÊÒÁÒÃ¶

μÃÇ¨ÇÑ´»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ÊÒÃ organic solvents 

ã¹¡ÅØ‹Á¹Õéä Œ́ áÊ´§ãËŒàËç¹Ç‹Ò¡ÅØ‹ÁÈÖ¡ÉÒàËÅ‹Ò¹ÕéÁÕâÍ¡ÒÊÊÑÁ¼ÑÊ

ÊÒÃ organic solvents â´Âà©¾ÒÐÍÂ‹Ò§ÂÔè§ã¹ª‹Ç§·ÕèÁÕ¡ÒÃ

¨ÃÒ¨ÃË¹Òá¹‹¹ ́ Ñ§¹Ñé¹¡ÅØ‹Áμ ÑÇÍÂ‹Ò§¤ÇÃ¨Ðä Œ́ÃÑº¤ÇÒÁÃÙŒ ¤ÇÒÁ

à¢ŒÒã¨¶Ö§ÍÑ¹μÃÒÂ¢Í§ÊÒÃ organic solvents ÃÇÁ·Ñé§¡ÒÃãªŒ

ÍØ»¡Ã³ �»‡Í§¡Ñ¹ÃÐºº·Ò§à´Ô¹ËÒÂã¨·Õè¶Ù¡μ ŒÍ§àËÁÒÐÊÁμ ‹Íä» 

áÅÐ¹Í¡¨Ò¡¹ÕéáÅŒÇÂÑ§·íÒãËŒ¼ÙŒÇÔ¨ÑÂà¡Ô´¤ÇÒÁμÃÐË¹Ñ¡ä´ŒÇ‹Ò 

¡ÒÃÈÖ¡ÉÒà¡ÕèÂÇ¡Ñº»ÃÔÁÒ³ÃÐ´Ñº¤ÇÒÁà¢ŒÁ¢Œ¹¢Í§ÊÒÃ organic 

solvents ã¹»˜ÊÊÒÇÐ¨Ðª‹ÇÂ·íÒãËŒà¡Ô´¤ÇÒÁà¢ŒÒã¨ã¹¡ÒÃ

»ÃÐàÁÔ¹¡ÒÃÊÑÁ¼ÑÊÊÒÃ organic solvents «Öè§Ê‹§¼Å¡ÃÐ·ºμ ‹Í

ÊØ¢ÀÒ¾ ¡ÒÃ»ÃÐàÁÔ¹¤Ø³ÀÒ¾ªÕÇÔμáÅÐ´ŒÒ¹Í×è¹æ ¢Í§¾¹Ñ¡§Ò¹

¢ÑºÃ¶â´ÂÊÒÃËÃ×ÍºØ¤¤Åã¹¡ÅØ‹Áμ ÑÇÍÂ‹Ò§Í×è¹æ ·ÕèÁÕâÍ¡ÒÊÊÑÁ¼ÑÊ

¡ÑºÊÒÃ organic solvents ã¹Í¹Ò¤μμ ‹Íä»

¢ŒÍàÊ¹Íá¹Ð
 ¡ÒÃÇÔ¨ÑÂ¤ÃÑé§¹ÕéÁÕ¢ŒÍ¨íÒ¡Ñ´¢Í§¡ÒÃÈÖ¡ÉÒ¤×Íä´Œ·íÒ¡ÒÃ

ÈÖ¡ÉÒÇÔ¨ÑÂà©¾ÒÐ¾¹Ñ¡§Ò¹¡ÐàªŒÒà·‹Ò¹Ñé¹áÅÐ¤ÇÃÁÕ¡ÒÃÈÖ¡ÉÒ

¡ÒÃ»ÃÐàÁÔ¹¡ÒÃÊÑÁ¼ÑÊÊÒÃ organic solvents ·ÕèÁÕ¼Å¡ÃÐ·º

μ ‹ÍÊØ¢ÀÒ¾ã¹à¢μ¡ÒÃà´Ô¹Ã¶à¢μÍ×è¹æ â´Âà©¾ÒÐã¹Ê‹Ç¹¢Í§

ÀÒ¤àÍ¡ª¹ (¼ÙŒÃÑºàËÁÒËÃ×ÍÃ¶Ã‹ÇÁâ´ÂÊÒÃ) áÅÐ¤ÇÃÈÖ¡ÉÒã¹
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·Ø¡¡Ð¢Í§¡ÒÃ·íÒ§Ò¹ÃÇÁ¶Ö§¡ÒÃËÒÃÙ»áºº¢Í§â»Ãá¡ÃÁ¡ÒÃ

Ê‹§àÊÃÔÁÊØ¢ÀÒ¾·Õèà¡ÕèÂÇ¡Ñº¡ÒÃ»‡Í§¡Ñ¹ÍÑ¹μÃÒÂ¨Ò¡¡ÒÃÊÑÁ¼ÑÊ

ÊÒÃ organic solvents áÅÐ¤ÇÃÁÕ¡ÒÃ¨Ñ´¡ÒÃÍºÃÁãËŒ¤ÇÒÁ

ÃÙŒà¡ÕèÂÇ¡ÑºÍÑ¹μÃÒÂ¨Ò¡¡ÒÃÊÑÁ¼ÑÊÊÒÃ organic solvents áÅÐ

ÇÔ¸Õ¡ÒÃ»‡Í§¡Ñ¹·Õè¶Ù¡μ ŒÍ§ÃÇÁ¶Ö§¤ÇÒÁÃÙŒà¡ÕèÂÇ¡ÑºÍØ»¡Ã³ �»‡Í§¡Ñ¹

ÍÑ¹μÃÒÂÊ‹Ç¹ºØ¤¤Å·ÕèãªŒã¹¡ÒÃ»‡Í§¡Ñ¹ÍÑ¹μÃÒÂ¨Ò¡¡ÒÃÊÑÁ¼ÑÊ

ÊÒÃà¤ÁÕ¹Ñé¹æ â´Âà©¾ÒÐÍÂ‹Ò§ÂÔè§ ¤ÇÃ Ñ̈´ãËŒÁÕâ»Ãá¡ÃÁ¡ÒÃ

μÃÇ¨ÊØ¢ÀÒ¾ â´Âà©¾ÒÐ ¡‹Í¹¡ÒÃ·íÒ§Ò¹ ÃÐËÇ‹Ò§¡ÒÃ·íÒ§Ò¹ 

ËÃ×Íà»ÅÕèÂ¹§Ò¹ ·Ñé§¹Õéà¾×èÍ·íÒ¡ÒÃà½‡ÒÃÐÇÑ§âÃ¤¨Ò¡¡ÒÃ·íÒ§Ò¹

áÅÐà¾×èÍãËŒà¡Ô´¤ÇÒÁ»ÅÍ´ÀÑÂã¹¡ÒÃ·íÒ§Ò¹

¡Ôμμ Ô¡ÃÃÁ»ÃÐ¡ÒÈ
 §Ò¹ÇÔ¨ÑÂ¹Õéä´ŒÃÑº·Ø¹ÇÔ¨ÑÂ Ê¹ÑºÊ¹Ø¹¨Ò¡ÊíÒ¹Ñ¡ºÃÔËÒÃ

â¤Ã§¡ÒÃÇÔ¨ÑÂã¹ÍØ´ÁÈÖ¡ÉÒáÅÐ¾Ñ²¹ÒÁËÒÇÔ·ÂÒÅÑÂÇÔ¨ÑÂ

áË‹§ªÒμ Ô ÊíÒ¹Ñ¡§Ò¹¤³Ð¡ÃÃÁ¡ÒÃ¡ÒÃÍØ´ÁÈÖ¡ÉÒ »ÃÐ¨íÒ

»‚§º»ÃÐÁÒ³ òõõô (ÃËÑÊâ¤Ã§¡ÒÃ 2554A10862045) áÅÐ

¼ÙŒÇÔ¨ÑÂ¢Í¢Íº¤Ø³ ¼ÙŒÍíÒ¹ÇÂ¡ÒÃÍ§¤ �¡ÒÃ¢¹Ê‹§ÁÇÅª¹¡ÃØ§à·¾, 

¤Ø³ÊÒÂÊØ¹ÕÂ� ¡ÐÊÕÇÑ²¹� à Œ̈ÒË¹ŒÒ·Õè¤ÇÒÁ»ÅÍ´ÀÑÂã¹¡ÒÃ·íÒ§Ò¹

ÃÐ´ÑºÇÔªÒªÕ¾áÅÐ¾¹Ñ¡§Ò¹·Ø¡·‹Ò¹¢Í§Í§¤�¡ÒÃ¢¹Ê‹§ÁÇÅª¹

¡ÃØ§à·¾áÅÐ¾¹Ñ¡§Ò¹ÍÍ¿¿�È·Ø¡·‹Ò¹ã¹à¢μ¡ÃØ§à·¾ÁËÒ¹¤Ã

·Õèä´ŒãËŒ¤ÇÒÁÍ¹Øà¤ÃÒÐË�áÅÐ¤ÇÒÁª‹ÇÂàËÅ×ÍμÅÍ´¡ÒÃÈÖ¡ÉÒ

ÇÔ̈ ÑÂáÅÐãËŒ¢ŒÍÁÙÅ·ÕèÁÕ¤Ø³¤‹ÒÂÔè§μ ‹Í¡ÒÃÈÖ¡ÉÒÇÔ̈ ÑÂ¤ÃÑé§¹Õé áÅÐ¤Ø³

Í¤ÑÁÂ�ÊÔÃÔ ÅŒÍÁ¾§È� ·ÕèãËŒ¤ÇÒÁª‹ÇÂàËÅ×Íã¹¡ÒÃàμÃÕÂÁÍØ»¡Ã³ � 

¡ÒÃà¡çºμ ÑÇÍÂ‹Ò§»˜ÊÊÒÇÐáÅÐÍ×è¹æ «Öè§·íÒãËŒ§Ò¹ÇÔ¨ÑÂÊíÒàÃç¨
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Abstract
Evaluation of quality of life and exposure to organic solvents among bus drivers in Bangkok, Metropolis and domain 

(Comparative study in Bangkok mass transit authority, Ministry of transport)

Srirat Lormphongs

Department of Industrial Hygiene and Safety, Faculty of Public Health, Burapha University 

Objective:  To evaluate organic solvents exposure and quality of life among bus drivers (ordinary bus drivers and 

 air condition bus drivers).

Method: This research was a cross sectional analysis. The samples were 151 persons; 100 cases of ordinary 

 bus drivers and air condition bus drivers and 51 controls of offi  ce workers. The assessment tools were as 

 follows: questionnaires inquiring about demographic data, quality of life and in collecting the air samples 

 a personal “Organic vapor monitor (3M 3500)” were attached to breathing zone of the sample groups.

Results:  Mean age was 46.30 years for ordinary bus drivers and 48.82 years for air condition bus drivers, mean age 

 of controlled offi  ce workers was 35.67 years. Ordinary bus drivers and air condition bus drivers worked 

 at least 10 hours per day and used respiratory protection all time of wore about 18% and 2%, 

 respectively, however most of them used only cotton masks. Most of the study groups had moderate 

 level of score of quality of life (80.0% for ordinary bus drivers and 84.0% for air condition bus 

 drivers). Results of ordinary bus drivers and air condition bus drivers showed average ± SD measures of 

 toluene 243.86 ± 241.85 μg/m3, 270.66 ± 240.04 μg/m3, respectively and xylene 715.25 ± 459.02 μg/m3, 

 591.58 ± 425.96 μg/m3, respectively. The average comparison of toluene and xylene were signifi cantly 

 different between the study and control groups at level 0.001 (p < 0.001). Urine samples were collected 

 after the work shift. Average urine hippuric acid level of ordinary bus drivers and air condition bus drivers 

 were 276.69 ± 344.17 mg/g creatinine and 276.30 ± 323.15 mg/g creatinine, respectively and their 

 urine methyl hippuric acid level were 11.72 ± 27.00 mg/g creatinine and 3.86 ± 12.00 mg/g creatinine, 

 respectively. The average urine level of hippuric acid was signifi cantly different between the study and 

 control groups at level 0.001 (p<0.001).

Conclusion:  The ordinary bus drivers and air condition bus drivers had exposed to organic solvents while working and 

 there should be organizing the training in order to gain the knowledge and understanding the hazard 

 and the protection including the use of the correct and suitable respiration protective equipment. 

Key words: Toluene, Xylene, Organic solvents, Quality of life, Bus drivers


