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Website: PoisonCenter.mahidol.ac.th
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¹ÒÂá¾·ÂìÅÔ¢ÊÔ·¸Ôì âÊ¹Ñ¹·Ð*
*á¾·Âì»ÃÐ¨ÓºéÒ¹ÍÒªÕÇàÇªÈÒÊµÃì ¨ØÌÒÅ§¡Ã³ìÁËÒÇÔ·ÂÒÅÑÂ

ÍÒ¨ÒÃÂì ¹ÒÂá¾·ÂìÊËÀÙÁÔ ÈÃÕÊØÁÐ**
**ÍÒ¨ÒÃÂìá¾·Âì»ÃÐ¨ÓË¹èÇÂ¾ÔÉÇÔ·ÂÒáÅÐàÀÊÑªÇÔ·ÂÒ¤ÅÔ¹Ô¡

ÀÒ¤ÇÔªÒÍÒÂØÃÈÒÊµÃì ¤³Ðá¾·ÂÈÒÊµÃìâÃ§¾ÂÒºÒÅÃÒÁÒ¸Ôº´Õ

ÊÒÃä«ÂÒä¹ ì́µ¡¤éÒ§¨Ò¡àËµØ¡ÒÃ³ìÃÐàºỐ à·ÕÂ¹ Ô̈¹

26 ÊÔ§ËÒ¤Á 2558

¡ÅÒ§´Ö¡ 12 ÊÔ§ËÒ¤Á ¾.È.2558 à¡Ô´àËµØÃÐàºÔ´ÊÍ§ÃÐÅÍ¡ËèÒ§¨Ò¡¡Ñ¹à»ç¹ÃÐÂÐàÇÅÒäÁèà¡Ô¹ 30 ÇÔ¹Ò·Õ ·Õèâ¡´Ñ§à¡çºÊÔ¹¤éÒáÅÐ

ÈÙ¹Âì¡ÃÐ¨ÒÂÊÔ¹¤éÒÇÑµ¶ØÍÑ¹µÃÒÂ¢Í§ºÃÔÉÑ·ÃØèÂäËè ÍÔ¹àµÍÃìà¹ªÑè¹¹ÑÅ âÅ¨ÔÊµÔ¡Êì (Rui Hai International Logistics Co. Ltd.) à¢µ

ÍØµÊÒË¡ÃÃÁàÁ×Í§à·ÕÂ¹ Ô̈¹ ÊÒ¸ÒÃ³ÃÑ°»ÃÐªÒª¹ Ṏ¹ ÃÐàºỐ á¼´àÊÕÂ§ Ñ́§¡ÑÁ»¹Ò·ÊÍ§¤ÃÑé§ à·èÒ¡ÑºÃÐàºỐ ·ÕàÍç¹·Õ 3 µÑ¹ áÅÐÃÐàºỐ ·ÕàÍç¹·Õ

21 µÑ¹ µÒÁÅÓ Ñ́º  ·ÓãËéÁÕ¼ÙéàÊÕÂªÕÇÔµÍÂèÒ§¹éÍÂ 114 ÃÒÂ  ÁÕ¼Ùéä é́ÃÑººÒ´à ç̈ºÁÒ¡¡ÇèÒ 700 ¤¹  ÁÕ¼ÙéÊÙ­ËÒÂÍÕ¡ÍÂèÒ§¹éÍÂ 57 ¤¹  ¾ºÇèÒà»ç¹à¢µ

ÍØµÊÒË¡ÃÃÁ·Õèà¡çºÊÒÃà¤ÁÕä é́á¡è sodium cyanide ÍÂèÒ§¹éÍÂ 700 µÑ¹  ÊÒÃà¤ÁÕÍÑ¹µÃÒÂª¹Ố Í×è¹ ä é́á¡è potassium nitrate ËÃ×Í Ố¹»ÃÐÊÔÇ,

ammonium nitrate, toluene diisocyanate

ä«ÂÒä¹ ì́ (cyanide) à»ç¹ÊÒÃ·ÕèÊÓ¤Ñ­ áÅÐãªéã¹ÍØµÊÒË¡ÃÃÁµèÒ§æ

àªè¹ ÍØµÊÒË¡ÃÃÁàËÁ×Í§áÃè ÍØµÊÒË¡ÃÃÁàª×èÍÁâÅËÐ ÊÒÃ¡Ó Ñ́̈ áÁÅ§

¹éÓÂÒÅéÒ§ÊÕ à»ç¹µé¹ ÁÕËÅÒÂÃÙ»áºº àªè¹ ÃÙ»áºº¢Í§à¡Å×Í sodium

cyanide, potassium cyanide «Öè§ÅÐÅÒÂ¹éÓ ̈ Ðà»ÅÕèÂ¹à»ç¹ cyanide

ion áÅÐÊÒÁÒÃ¶ÃÐàËÂà»ç¹ hydrogen cyanide «Öè§äÁèÁÕÊÕ ÁÕ¡ÅÔè¹¢Á

ÃÙ»áºº¢Í§ÊÒÃ»ÃÐ¡ÍºÍÍÃìá¡¹Ô¡ àªè¹ acetonitrile ã¹¹éÓÂÒÅéÒ§

¶Í´àÅçº»ÅÍÁ  ÊÒÃ cyanogenic glycoside ã¹¾×ª àªè¹ ã¹àÁÅḉ

áÍ»à»ÔÅ ÁÑ¹ÊÓ»ÐËÅÑ§ áÅÐàÁÅḉ áÍ»»ÃÔ¤Íµ

ä«ÂÒä¹ ì́¶Ù¡¤é¹¾º¤ÃÑé§áÃ¡»Õ ¤.È.1782 â´Â¹Ñ¡à¤ÁÕªÒÇ Swedish

«Öè§ÁÕÃÒÂ§Ò¹ÇèÒ¹Ñ¡à¤ÁÕ·èÒ¹¹ÕéàÊÕÂªÕÇÔµ¨Ò¡¾ÔÉä«ÂÒä¹ ì́ã¹»Õ ¤.È.1786

áÅÐ¶Ù¡ãªéà»ç¹ÍÒÇØ̧ à¤ÁÕ¤ÃÑé§áÃ¡ã¹ÊÁÑÂÊ§¤ÃÒÁ Napoleon III áÅÐ

Ê§¤ÃÒÁâÅ¡¤ÃÑé§·Õè 1 áÅÐ 2 µÒÁÅÓ Ñ́º
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ÃÙ»·Õè 1  àËµØÃÐàºỐ ·ÕèàÁ×Í§·èÒà·ÕÂ¹ Ô̈¹3

ÃÙ»·Õè 2  ÊÙµÃâ¤Ã§ÊÃéÒ§ä«ÂÒä¹ ì́
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Pharmacology & Pharmacokinetics

¤ÇÒÁÃØ¹áÃ§¢Í§¡ÒÃà¡Ô´¾ÔÉä«ÂÒä¹´ì¢Öé¹¡Ñº»Ñ¨¨ÑÂµèÒ§æ àªè¹

ÃÐÂÐàÇÅÒ¡ÒÃÊÑÁ¼ÑÊ (duration)  ÇÔ̧ Õ¡ÒÃÊÑÁ¼ÑÊ (route of exposure)

ÃÐ´Ñº¢Í§ä«ÂÒä¹´ì·Õè·ÓãËéàÊÕÂªÕÇÔµ©Ñº¾ÅÑ¹ (immediately fatal)

à·èÒ¡Ñº HCN 270 ppm ÃÐ Ñ́º¢Í§ä«ÂÒä¹ ì́·ÕèÁÕ¼Å¤Ø¡¤ÒÁµèÍÊØ¢ÀÒ¾

(life threatening) à·èÒ¡Ñº 110 ppm àÁ×èÍÊÑÁ¼ÑÊà»ç¹ÃÐÂÐàÇÅÒ¹Ò¹¡ÇèÒ

30 ¹Ò·Õ  Í§¤ì¡Ã OSHA (Occupational Safety and Health

Administration) «Öè§ Ù́áÅàÃ×èÍ§ÍÒªÕÇÍ¹ÒÁÑÂ ä é́ÍÍ¡¡®ËÁÒÂ¡ÓË¹´

ÃÐ Ñ́º¤ÇÒÁ»ÅÍ´ÀÑÂ¢Í§¡ÒÃÊÑÁ¼ÑÊÊÒÃä«ÂÒä¹ ì́¢Í§¤¹·Ó§Ò¹ ·Õè 8-

ªÑèÇâÁ§  PEL (permeable exposure limit) à·èÒ¡Ñº 10 ppm àªè¹à ṌÂÇ¡Ñº

8-ªÑèÇâÁ§ TWA  ã¹¢³Ð·ÕèÍ§¤ì¡Ã ACGIH (American Conference

of Governmental Industrial Hygienists) ä é́¡ÓË¹´ÃÐ Ñ́ºä«ÂÒä¹ ì́

ÊÙ§ÊǾ ·ÕèÃÑºä é̈́ Ò¡¡ÒÃÊÑÁ¼ÑÊã¹¡ÒÃ·Ó§Ò¹ (ceiling limit value) à·èÒ¡Ñº

4.7 ppm

ÊÒÃ»ÃÐ¡Íºä«ÂÒä¹ ì́àÁ×èÍÅÐÅÒÂ¹éÓ ̈ ÐÍÂÙèã¹ÃÙ»¢Í§äÍÍÍ¹ CN-

ÁÕÄ· Ô̧ìà»ç¹ è́Ò§ÍèÍ¹ (pH 7.4) áÅÐÊÒÁÒÃ¶ÃÐàËÂà»ç¹¡êÒ«äÎâ´Ãà¨¹

ä«ÂÒä¹ ì́ (HCN)  ä é́  ÊÒÁÒÃ¶¼èÒ¹ membranes àªè¹ blood brain

barrier ä é́§èÒÂà¹×èÍ§¨Ò¡à»ç¹ÊÒÃäÁèÁÕ¢ÑéÇ (non-ionized)  àÁ×èÍ¤¹ÊÙ́ ´Á

à¢éÒä»¨Ð Ù́́ «ÖÁ¼èÒ¹ alveolar membranes ÍÂèÒ§ÃÇ´àÃçÇ  àÁ×èÍÍÂÙèã¹

àÅ×Í´áÅÐà¹×éÍàÂ×èÍä«ÂÒä¹´ì¨Ð¶Ù¡à»ÅÕèÂ¹á»Å§â´ÂÇÔ¸Õ¡ÒÃ sulfation

à»ç¹ÊÒÃ thiocyanate â´ÂàÍ¹ä«Áì rhodanese «Öè§ÁÕ»ÃÔÁÒ³ÁÒ¡ã¹µÑº

ÊÒÃ thiocyanate ¹Õé̈ Ð¶Ù¡¡Ó Ñ́̈ ÍÍ¡·Ò§»ÑÊÊÒÇÐ

Pathophysiology

ä«ÂÒä¹´ìÊÒÁÒÃ¶ÂÑºÂÑé§¡ÒÃ·Ó§Ò¹¢Í§àÍ¹ä«ÁìËÅÒÂª¹Ô´ àªè¹

succinic acid dehydrogenase, superoxide dismutase, carbonic

anhydrase,  cytochrome  oxidase  º¹  membrane  ¢Í§

äÁâµÃ¤Í¹à´ÃÕÂ «Öè§ÊÓ¤Ñ­µèÍ¡ÃÐºÇ¹¡ÒÃËÒÂã¨ÃÐ Ñ́ºà«ÅÅì electron

transport chain ·ÓãËéà«ÅÅìäÁèÊÒÁÒÃ¶¹ÓÍÍ¡«Ôà¨¹ä»ãªéä é́ à¡Ố ÀÒÇÐ

cellular hypoxia ã¹·ÕèÊØ´ â´Â¨ÐÁÕ¼ÅµèÍÍÇÑÂÇÐ·ÕèäÇµèÍ¡ÒÃ¢Ò´

ÍÍ¡«Ôà¨¹ àªè¹ÊÁÍ§ ËÑÇã¨à»ç¹ËÅÑ¡  ÊÁÍ§¨Ðà¡Ố  hypoxia áÅÐà¡Ố

oxidative stress â´Âà©¾ÒÐºÃÔàÇ³·Õèà»ç¹ oxygen-sensitive areas

àªè¹ basal ganglia, cerebellum, sensorimotor cortex

ÊÒÃä«ÂÒä¹ ì̈́ Ðà¾ÔèÁ activity ¢Í§ NMDA receptor â´Â¨Ð·ÓãËé

à¢éÒÊÙèà«ÅÅìÁÒ¡¢Öé¹ à¡Ố à»ç¹ reactive oxygen species (ROS), nitrous

oxide áÅÐà¡Ố ÀÒÇÐ neurodegeneration ã¹·ÕèÊǾ

Clinical Effects

ã¹¡Ã³Õ·Õèä´éÃÑºÊÒÃä«ÂÒä¹´ìà©ÕÂº¾ÅÑ¹¨ÐÁÕ¼ÅµèÍÃÐººÍÇÑÂÇÐ

·ÕèµéÍ§ãªéÍÍ¡«Ôà¨¹ÁÒ¡ àªè¹ ÊÁÍ§áÅÐËÑÇã¨ ËÒ¡à»ç¹¡ÒÃÊÙ´´Á

¡êÒ«äÎâ´Ãà¨¹ä«ÂÒä¹ ì́ ËÃ×Í ¡ÒÃ©Ṍ ÊÒÃä«ÂÒä¹ ì̈́ Ð¡èÍãËéà¡Ố ÍÒ¡ÒÃä é́

àÃçÇã¹äÁè¡ÕèÇÔ¹Ò·Õ  ËÒ¡à»ç¹¡ÒÃ¡Ô¹à¡Å×Íä«ÂÒä¹ ì̈́ Ð¡èÍãËéà¡Ố ÍÒ¡ÒÃªéÒ¡ÇèÒ

â´ÂÍÒ¨¡èÍãËéà¡Ô´ÍÒ¡ÒÃ¢Í§¾ÔÉÀÒÂã¹ËÅÒÂ¹Ò·Õ áÅÐ¾ºÇèÒÁÕÀÒÇÐ

delay onset ä é́ã¹¡ÅØèÁ·Õè¡Ô¹ÊÒÃ acetronitrile (ÍÒ¨àÃÔèÁÁÕÍÒ¡ÒÃªéÒä é́¶Ö§

24-48 ªÑèÇâÁ§) ËÃ×Í cyanogenic glycoside ¨Ò¡¾×ª (µéÍ§ÁÕ¡ÒÃÂèÍÂ

ÊèÇ¹¢Í§¤ÒÃìâºäÎà´ÃµÍÍ¡¨Ò¡ÊèÇ¹¢Í§ä«ÂÒä¹ ì́¡èÍ¹ ̈ Ö§·ÓãËéÁÕÍÒ¡ÒÃ

ªéÒä é́ »ÃÐÁÒ³ 1-4 ªÑèÇâÁ§ËÅÑ§¡Ô¹)

- ÍÒ¡ÒÃ·Ò§ÃÐºº»ÃÐÊÒ· ÍÒ¡ÒÃà©ÕÂº¾ÅÑ¹ àªè¹ headache,

anxiety, agitation, confusion, lethargy, seizure, coma

ÀÒÇÐá·Ã¡«éÍ¹ã¹ÃÐÂÐÂÒÇ¨Ð¾ºÀÒÇÐ parkinsonism àªè¹ dystonia,

dysarthria, rigidity, bradykinesia ̈ Ò¡¡ÒÃºÒ´à ç̈º¢Í§ÊÁÍ§ºÃÔàÇ³

basal ganglia

- ÍÒ¡ÒÃ·Ò§ÃÐººËÑÇã¨áÅÐËÅÍ´àÅ×Í´ ¾ºÇèÒÁÕÍÑµÃÒ¡ÒÃàµé¹

¢Í§ËÑÇã¨àÃçÇã¹ªèÇ§áÃ¡ µÒÁ´éÇÂ¡ÒÃºÕºµÑÇ¢Í§ËÑÇã¨Å´Å§ µèÍÁÒ

¡ÒÃàµé¹¢Í§ËÑÇã¨¨ÐªéÒÅ§ ¤ÇÒÁ Ñ́¹âÅËÔµµèÓ ËÑÇã¨àµé¹¼Ố Ñ̈§ËÇÐ áÅÐ

ËÑÇã¨ËÂǾ àµé¹ã¹·ÕèÊǾ

- ÍÒ¡ÒÃ·Ò§ÃÐºº·Ò§à Ố¹ËÒÂã¨ ¾ºÀÒÇÐ acute lung injury

Ä· Ô̧ìÃÐ¤ÒÂà¤×Í§µèÍàÂ×èÍºØ·Ò§à Ố¹ËÒÂã¨ áÅÐà¡Ố  pulmonary edema

ä´é

- ÍÒ¡ÒÃ·Ò§ÃÐºº·Ò§à´Ô¹ÍÒËÒÃ ÍÒ¨·ÓãËéÁÕÍÒ¡ÒÃ¤Å×è¹äÊé

ÍÒà ṎÂ¹  áÅÐà¡Ố àÅ×Í´ÍÍ¡ã¹·Ò§à Ố¹ÍÒËÒÃä é́

- ÍÒ¡ÒÃ·Ò§ÃÐºº¼ÔÇË¹Ñ§ ̈ Ð¾º¼ÔÇË¹Ñ§ÊÕªÁ¾Ùá´§ (cherry red

skin color) ¨Ò¡¡ÒÃ·ÕèÁÕÃÐ Ñ́ºÍÍ¡«Ôà¨¹ÊÙ§ã¹àÅ×Í´¢Í§ËÅÍ´àÅ×Í´´Ó

«Öè§à»ç¹¼ÅÁÒ¨Ò¡¡ÒÃ·Õèà¹×éÍàÂ×èÍäÁèÊÒÁÒÃ¶ãªéÍÍ¡«Ôà¨¹ä´é àÁ×èÍµÃÇ¨

¨Í»ÃÐÊÒ·µÒ¨Ð¾ºÇèÒËÅÍ´àÅ×Í´´ÓáÅÐËÅÍ´àÅ×Í´á´§ÁÕÊÕá´§

àËÁ×Í¹¡Ñ¹ä é́

ã¹¼Ù é· Õ èä´ éÃ Ñºä«ÂÒä¹´ìà»ç¹ÃÐÂÐàÇÅÒ¹Ò¹ÍÒ¨¨Ð¾ºÀÒÇÐ

¡ÒÃÁÍ§àËç¹·Õè¼Ô´»¡µÔ «Ö è§¾ºµÑÇÍÂèÒ§ã¹¼Ùé·Õ èÊÙººØËÃÕè (tobacco

amblyopia) áÅÐ¨Ð¾ºÇèÒÁÕÃÐ Ñ́º serum cyanocobalamin áÅÐÃÐ Ñ́º

serum thiocyanate µèÓ  ¹Í¡¨Ò¡¹ÕéÂÑ§ÍÒ¨¾º¤ÇÒÁ¼Ô´»¡µÔ¢Í§

µèÍÁä·ÃÍÂ ì́́ éÇÂ  à¹×èÍ§¨Ò¡ thiocyanate «Öè§à»ç¹ÊÒÃàÁµÒºÍäÅµì¢Í§

ä«ÂÒä¹ ì́ ¤Ø³ÊÁºÑµÔà»ç¹ competitive inhibitor ¢Í§ iodide ·Õèà¢éÒä»

ã¹µèÍÁä·ÃÍÂ ì́
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Diagnostic Testing

¡ÒÃµÃÇ¨ electrolyte áÅÐ blood gas ¾º¤ÇÒÁà»ç¹¡Ã´ª¹Ố

wide gap metabolic acidosis,  ÃÐ´ÑºÍÍ¡«Ôà¨¹ã¹àÅ×Í´´Ó

áÅÐàÅ×Í´á´§¨Ðã¡Åéà¤ÕÂ§¡Ñ¹ (narrow arteriovenous oxygen

difference), venous oxygen saturation ÁÒ¡¡ÇèÒ 90%,

ÃÐ´Ñº¡Ã´áÅ¡µÔ¡ÊÙ§, ¡ÒÃµÃÇ¨ÃÐ´Ñºä«ÂÒä¹´ìáÅÐä¸âÍä«ÂÒà¹µ

ã¹àÅ×Í´¨Ðä´é¼ÅªéÒ áÅÐäÁèà»ÅÕ èÂ¹á»Å§¡ÒÃµÑ´ÊÔ¹ã¨¡ÒÃÃÑ¡ÉÒ

áµèÁÕ»ÃÐâÂª¹ìã¹¡ÒÃÂ×¹ÂÑ¹¡ÒÃä é́ÃÑºÊÒÃ

ÀÒÇÐ·ÕèµéÍ§Ê§ÊÑÂ cyanide poisoning àªè¹ ÍØºÑµÔàËµØÃÐàºỐ ¢Í§

âÃ§§Ò¹ÍØµÊÒË¡ÃÃÁ ¼Ùé»èÇÂËÁ´ÊµÔà©ÕÂº¾ÅÑ¹áÅÐÁÕÀÒÇÐ metabolic

acidosis  ¼Ùé»èÇÂ suicide attempt ·ÕèËÒÊÒàËµØ coma ËÃ×Í metabolic

acidosis Í×è¹æäÁèä´é  ¼Ùé»èÇÂ·Õè¡Ô¹¹éÓÂÒÅéÒ§¶Í´àÅçº»ÅÍÁ ËÃ×Í¾×ª

ºÒ§ª¹Ố  àªè¹ ÁÑ¹ÊÓ»ÐËÅÑ§ àÁÅḉ áÍ»à»ÔÅ áÅÐË¹èÍäÁé  ¼Ùé»èÇÂ·Õè coma

áÅÐÁÕÀÒÇÐ metabolic acidosis

First Responders

¼ÙéªèÇÂªÕÇÔµã¹·Õèà¡Ố àËµØµéÍ§ÃÐÁÑ́ ÃÐÇÑ§ÍÂèÒ§ÊÙ§ ÊÇÁà¤Ã×èÍ§»éÍ§¡Ñ¹

(personal protective equipment) ·ÕèÁÕà¤Ã×èÍ§¨èÒÂÍÍ¡«Ôà¨¹¢Í§

µÑÇªǾ àÍ§ (ªǾ ÃÐ Ñ́º A ËÃ×Í B) à¾×èÍ»éÍ§¡Ñ¹¡ÒÃä é́ÃÑºÊÒÃä«ÂÒä¹ ì́

¡ÒÃªèÇÂ¼Ùé»èÇÂã¹·Õèà¡Ô´àËµØ ÍÑ¹´ÑºáÃ¡µéÍ§¹Ó¼Ùé»èÇÂÍÍ¡¨Ò¡

critical area â´ÂàÃçÇ  ¶Í´àÊ×éÍ¼éÒ  ãªéá»Ã§¢Ñ́ ¼ÔÇË¹Ñ§  ÅéÒ§¼ÔÇË¹Ñ§

´éÇÂ¹éÓÊÐÍÒ´»ÃÔÁÒ³ÁÒ¡ ÃÐÁÑ´ÃÐÇÑ§ËÒ¡¼Ù é»èÇÂ·Õ èÁÕºÒ´á¼Å

à¹×èÍ§¨Ò¡ÊÒÃä«ÂÒä¹ ì́ÍÒ¨à¢éÒÊÙèÃèÒ§¡ÒÂ·Ò§ºÒ´á¼Åä é́

Supportive Treatment

àÁ×èÍ¹Ó¼Ùé»èÇÂÁÒ¶Ö§âÃ§¾ÂÒºÒÅ¤ÇÃ control airway, ventilator,

ãËéÍÍ¡«Ôà¨¹ 100%, ãËéÊÒÃ¹éÓà»ç¹ crystalloids ËÃ×Í vasopressors

ã¹¼Ùé»èÇÂ·ÕèÁÕÀÒÇÐ hypotension,  ãËé NaHCO3 µÒÁÀÒÇÐ blood gas

analysis áÅÐ serum HCO3  ã¹ÃÒÂ·Õèä é́ÃÑº cyanogenic glycoside

¨Ò¡¾×ª  ¾Ô̈ ÒÃ³ÒãËé activated charcoal dose 1g/kg

Specific Treatment

ÂÒµéÒ¹¾ÔÉ¢Í§ÀÒÇÐ¾ÔÉ¨Ò¡ä«ÂÒä¹ ì́·ÕèËÒä é́ã¹»ÃÐà·Èä·Â ¤×Í

3% sodium nitrite ¢¹Ò´ 300 mg (10 mL) ©Ṍ ªéÒæ 2-4 ¹Ò·Õ áÅÐãËé

25% sodium thiosulfate 12.5 g (50 mL) ·Ò§ IV ªéÒæ 2-4 ¹Ò·Õ

¤ÇÃµỐ µÒÁ¤ÇÒÁ Ñ́¹âÅËÔµÍÂèÒ§ã¡ÅéªỐ à¾ÃÒÐÂÒÁÕÄ· Ô̧ì¢ÂÒÂËÅÍ´àÅ×Í´

ÍÒ¨·ÓãËéÁÕ¤ÇÒÁ´Ñ¹âÅËÔµµèÓä´é ¶éÒÂÑ§ÁÕÍÒ¡ÒÃãËéÂÒ«éÓä´éã¹¢¹Ò´

¤ÃÖè§Ë¹Öè§ÀÒÂã¹ 30 ¹Ò·ÕµèÍÁÒ ¤ÇÃ¨ÐµéÍ§¤Çº¤ØÁÃÐ Ñ́º methemo-

globin äÁèãËéÁÒ¡à¡Ô¹à¾ÃÒÐËÒ¡ methemoglobin à¡Ô¹ ¨ÐÁÕÍÑ¹µÃÒÂ

¶Ö§ªÕÇÔµä é́

ã¹ÂØâÃ» ÁÕ¡ÒÃãªé hydroxocobalamin ÁÕÄ· Ô̧ì̈ Ñº¡Ñº cyanide

ä é́à»ç¹ cyanocobalamin ¡Ó Ñ́̈ ÍÍ¡·Ò§äµ â´Â FDA approve

ÂÒ¹Õéã¹»Õ ¤.È.2006 áµèÂÑ§äÁèÁÕãªéã¹»ÃÐà·Èä·Â

àÍ¡ÊÒÃ»ÃÐ¡Íº¡ÒÃàÃÕÂºàÃÕÂ§
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ã¹»Ñ¨¨ØºÑ¹ÇÔ¶ÕªÕÇÔµ¤¹àÃÒ¨Ðà¡ÕèÂÇ¾Ñ¹¡Ñº¾ÅÒÊµÔ¡µÅÍ´àÇÅÒ

µÑé§áµèà¡Ố ¨¹¡ÃÐ·Ñè§àÊÕÂªÕÇÔµ ÍØµÊÒË¡ÃÃÁ¾ÅÒÊµÔ¡à»ç¹ÍØµÊÒË¡ÃÃÁ

¢¹Ò´ãË­è ¾Ñ²¹Ò¾ÃéÍÁæ¡ÑºÍØµÊÒË¡ÃÃÁ¾ÅÑ§§Ò¹ ¡ÃÐºÇ¹¡ÒÃ¼ÅÔµ

à ỐÁäÁè«Ñº«éÍ¹  µèÍÁÒä é́ÇÔ̈ ÑÂáÅÐ¾Ñ²¹Ò¨¹ä é́¾ÅÒÊµÔ¡·ÕèÁÕ¤ÇÒÁá¢ç§áÃ§

·¹·Ò¹ àËÁÒÐÊÁáÅÐµÍºÊ¹Í§µèÍ¤ÇÒÁµéÍ§¡ÒÃ¢Í§Á¹ØÉÂìä´é

à»ç¹ÍÂèÒ§ Ṍ  áÅÐ»Ñ̈ Ø̈ºÑ¹ÂÑ§äÁèËÂǾ ¡ÒÃÇÔ̈ ÑÂáÅÐ¾Ñ²¹Ò¡ÃÐºÇ¹¡ÒÃ¼ÅÔµ

â´ÂÁÕ¨Ø´ÁØè§ËÁÒÂãËéä´é¼ÅÔµÀÑ³±ì·ÕèµÍºÊ¹Í§¤ÇÒÁµéÍ§¡ÒÃ¢Í§

¼ÙéºÃÔâÀ¤  ÁÕ¤ÇÒÁ»ÅÍ´ÀÑÂµèÍ¼ÙéºÃÔâÀ¤  áÅÐ¤ÇÒÁ»ÅÍ´ÀÑÂá¡è¾¹Ñ¡§Ò¹

·Õèà¡Õ èÂÇ¢éÍ§ã¹¡ÃÐºÇ¹¡ÒÃ¼ÅÔµ áÅÐ·ÕèÊÓ¤Ñ­ÁÕ¤ÇÒÁ»ÅÍ´ÀÑÂµèÍ

ÊÔè§áÇ´ÅéÍÁÁÒ¡¢Öé¹1,2

¡ÃÐºÇ¹¡ÒÃ¼ÅÔµÍØµÊÒË¡ÃÃÁ¾ÅÑ§§Ò¹áÅÐ¾ÅÒÊµÔ¡ ÊèÇ¹ãË­è

¼ÅÔµã¹ petrochemical complex   âÍ¡ÒÊÊÑÁ¼ÑÊÊÒÃµèÒ§æà¡Ố ¢Öé¹¹éÍÂ

áµèàÇÅÒà¡Ô´áÅéÇÁÑ¡à»ç¹ÍØºÑµÔÀÑÂÃØ¹áÃ§ ¤Çº¤ØÁä´éÂÒ¡ ã¹ªèÇ§

¡ÅÒ§à´×Í¹ÊÔ§ËÒ¤Á·Õ è¼ èÒ¹ÁÒä´éà¡ Ô´ÍØº Ñµ ÔÀ ÑÂ·Õ è àÁ ×Í§à·ÕÂ¹¨Ô¹

àÁ×Í§·èÒãË­ èªÒÂ·ÐàÅ·Ò§àË¹×Í¢Í§¨Õ¹¡èÍãËéà¡ Ô´¤ÇÒÁÊÙ­àÊ ÕÂ

ÁÒ¡ÁÒÂÁËÒÈÒÅ áÅÐã¹â¡´Ñ§¹Õéä´éà¡çºÊÒÃà¤ÁÕËÅÒÂª¹Ô´ «Öè§ÁÕ

ÊÒÃà¤ÁÕ·Õè¹èÒÊ¹ã¨¤×Í â·ÅÙÍÕ¹ä´äÍâ«ä«ÂÒà¹µ10

â·ÅÙÍÕ¹ä´äÍâ«ä«ÂÒà¹µ (Toluene Diisocyanate; TDI)

â·ÅÙÍÕ¹ä´äÍâ«ä«ÂÒà¹µ (Toluene Diisocyanate; TDI)3,4

à»ç¹ä´äÍâ«ä«ÂÒà¹µ·ÕèÁÕâ¤Ã§ÊÃéÒ§áººÇ§ÍÐâÃÁÒµÔ¡ »ÃÐ¡Íº

´éÇÂäÍâ«àÁÍÃìÊÓ¤Ñ­ 2,4-TDI áÅÐ 2,6-TDI  «Öè§¡ÒÃ¼ÅÔµÊèÇ¹

ãË­è̈ ÐÍÂÙèã¹ÅÑ¡É³Ð¢Í§¼ÊÁÊÑ́ ÊèÇ¹ 2,4-TDI ÃéÍÂÅÐ 80 áÅÐ 2,6

TDI ÃéÍÂÅÐ 20

ÊÒÃ Ñ́§¡ÅèÒÇà»ç¹ÊÒÃµÑé§µé¹ã¹¡ÃÐºÇ¹¡ÒÃ¼ÅÔµ¾ÅÒÊµÔ¡ ·ÕèÊÓ¤Ñ­

ä é́á¡è 5

- â¿ÁÍèÍ¹ (flexible foam) ãªé»ÃÐâÂª¹ì·Ò§ÍØµÊÒË¡ÃÃÁ

·Ó©¹Ç¹¡Ñ¹¤ÇÒÁÃéÍ¹  àºÒÐÃ¶

- â¿Áá¢ç§ (rigid foam) à¿ÍÃì¹Ôà¨ÍÃìµèÒ§æ ·Õè¹Í¹ áÅÐÇÑÊ Ǿ

ºÃÃ Ø̈ÊÔè§¢Í§ (packaging materials)

- ¹Í¡¨Ò¡¹Ñ é¹ÂÑ§ãªéà»ç¹µÑÇ·ÓÅÐÅÒÂ (solvent) ã¹

ÍØµÊÒË¡ÃÃÁà¤ÁÕ ÂÒ§ ÊÕ·ÒËÃ×Í¾è¹ ¡ÒÇ áÅÐÂÒ áÅÐãªéà»ç¹¹éÓÂÒàµÔÁ

Å´¤ÇÒÁ¢é¹á¡è¹éÓËÁÖ¡ ¹éÓËÍÁ áÅÐÊÕÂéÍÁ

¡ÃÐºÇ¹¡ÒÃ¼ÅÔµÊÒÃà»ç¹ Ñ́§ÃÙ»·Õè 1

ÃÙ»·Õè 1  ¡ÃÐºÇ¹¡ÒÃ¼ÅÔµâ·ÅÙÍÕ¹ä´äÍâ«ä«ÂÒà¹µ5

        DNT: Dinitrotoluene, TDA: Toluenediamine, OTD: Ortho Toluenediamine, MTD: Meta Toluenediamine, TDI: Toluene diisocyanate

¹ÒÂá¾·ÂìÇÔªªÒ¸Ã  ¸ÕÃ¸Ñ­Â¸Ã³ì¡ØÅ*
*á¾·Âì»ÃÐ¨ÓºéÒ¹ÍÒªÕÇàÇªÈÒÊµÃì ¨ØÌÒÅ§¡Ã³ìÁËÒÇÔ·ÂÒÅÑÂ (¨ØÌÒÏ-ÃÐÂÍ§)

ÍÒ¨ÒÃÂì ¹ÒÂá¾·ÂìÊËÀÙÁÔ ÈÃÕÊØÁÐ**
**ÍÒ¨ÒÃÂìá¾·Âì»ÃÐ¨ÓË¹èÇÂ¾ÔÉÇÔ·ÂÒáÅÐàÀÊÑªÇÔ·ÂÒ¤ÅÔ¹Ô¡

ÀÒ¤ÇÔªÒÍÒÂØÃÈÒÊµÃì ¤³Ðá¾·ÂÈÒÊµÃìâÃ§¾ÂÒºÒÅÃÒÁÒ¸Ôº´Õ

MTD
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¤Ø³ÊÁºÑµÔ Toluene Diisocyanate3,4

à»ç¹ÇÑµ¶ØÍÑ¹µÃÒÂ»ÃÐàÀ· 6.1 ¤×ÍÍÒ¨¡èÍãËéà¡Ố ÍÑ¹µÃÒÂµèÍªÕÇÔµ

à ç̈º»èÇÂÍÂèÒ§ÃØ¹áÃ§àÁ×èÍÊÑÁ¼ÑÊ¶Ù¡

ÊÙµÃà¤ÁÕ: C9H6N2O2

ÁÇÅµèÍË¹Öè§âÁÅ: 174.2 g/mol

ÅÑ¡É³Ð·Ò§¡ÒÂÀÒ¾:  ¢Í§àËÅÇäÃéÊÕËÃ×ÍÊÕàËÅ×Í§ÍèÍ¹

¤ÇÒÁË¹Òá¹è¹: 1.214 g/cm3 ¢Í§àËÅÇ

Ǿ̈ ËÅÍÁàËÅÇ: 21.8 oC (295.0 K)

Ǿ̈ à ×́Í´: 251 oC (524 K)

¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃÅÐÅÒÂ: äÁèÅÐÅÒÂã¹¹éÓ áµèÅÐÅÒÂã¹

àº¹«Õ¹ä´àÍ·ÔÅÍÕà¸ÍÃì ¤ÅÍâÃàº¹«Õ¹ à¤âÃ«Õ¹ ¤ÒÃìºÍ¹àµµÃÐ¤ÅÍäÃ ì́

ÍÐ«Õâµ¹ àÍ·ÔÅÍÐ«Õàµµâ·ÅÙÍÕ¹

¤ÇÒÁË¹×́  (mPa.sec): 3

¤ÇÒÁ Ñ́¹äÍ (ÁÁ.»ÃÍ·): 0.025 ·Õè 250 oC

¤ÇÒÁ¤§µÑÇáÅÐ¡ÒÃà¡Ố » Ô̄¡ÔÃÔÂÒ (Stability and Reaction)

- ¤ÇÒÁ¤§µÑÇ·Ò§à¤ÁÕ:  ÊÒÃ¹ÕéÁÕ¤ÇÒÁàÊ¶ÕÂÃà¡Ố ä´àÁÍÃì  äµÃàÁÍÃì

áÅÐâ¾ÅÕàÁÍÃì·ÕèÍØ³ËÀÙÁÔÊÙ§

- ÊÒÃ·Õèà¢éÒ¡Ñ¹äÁèä é́:  ¹éÓ·Ó» Ô̄¡ÔÃÔÂÒ·ÕèÍØ³ËÀÙÁÔËéÍ§à¡Ố ¤ÇÒÁÃéÍ¹

·ÕèÍØ³ËÀÙÁÔÊÙ§¡ÇèÒ 50 Í§ÈÒà«Åà«ÕÂÊ ·Ó» Ô̄¡ÔÃÔÂÒÃØ¹áÃ§   ÍÕ¡·Ñé§ÊÒÃàÍÁÕ¹

áÍÅ¡ÍÎÍÅì ¡Ã´ áÅÐàºÊ ·Ó»¯Ô¡ÔÃÔÂÒÃØ¹áÃ§ à¡Ô´¤ÇÒÁÃéÍ¹

áÅÐÊÒÃ»ÃÐ¡ÍºâÅËÐ

- à¡Ố ¡ÒÃ¾ÍÅÔàÁÍÃìäÃ«ì àÁ×èÍÁÕ¤ÇÒÁÃéÍ¹áÅÐ¤ÇÒÁ Ñ́¹: àÍäÁ ì́

¿Õ¹ÍÅ àÁÍÃìá¤»à·¹ ÂÙÃÕà·¹ ÂÙàÃÕÂ áÅÐÊÒÃ«Ñ¡¿Í¡  ·Ó» Ô̄¡ÔÃÔÂÒÃØ¹áÃ§

- ÊÀÒÇÐ·Õè¤ÇÃËÅÕ¡àÅÕèÂ§:  ¤ÇÒÁª×é¹ ¤ÇÒÁÃéÍ¹ áÅÐáÊ§ÍÒ·ÔµÂì

- ÊÒÃà¤ÁÕÍÑ¹µÃÒÂ·Õèà¡Ố ¨Ò¡¡ÒÃÊÅÒÂµÑÇ:  2,4 toluenediamine

- ÍÑ¹µÃÒÂ¨Ò¡¡ÒÃà¡Ố » Ô̄¡ÔÃÔÂÒ¾ÍÅÔàÁÍÃì :  à¡Ố ¡ÒÃ¾ÍÅÔàÁÍÃìäÃ«ì

àÁ×èÍÊÑÁ¼ÑÊ¡Ñº¹éÓ·ÕèÍØ³ËÀÙÁÔÊÙ§ ËÃ×ÍÊÑÁ¼ÑÊÊÒÃÍ×è¹·Õè·Ó» Ô̄¡ÔÃÔÂÒ¡ÑºÊÒÃ

TDI à¡Ô´¡ÒÃ¾ÍÅÔàÁÍÃìäÃ«ì·ÕèÍØ³ËÀÙÁÔÊÙ§¡ÇèÒ 177 Í§ÈÒà«Åà«ÕÂÊ

ËÃ×ÍÊÙ§¡ÇèÒ 45 Í§ÈÒà«Åà«ÕÂÊ àÁ×èÍ»ÅèÍÂÊÒÃäÇéÃÐÂÐË¹Öè§

- ¡ÒÃ¡Ñ́ ¡ÃèÍ¹âÅËÐ: à¡Ố ¡ÒÃ¡Ñ́ ¡ÃèÍ¹·Í§á´§ ÊÑ§¡ÐÊÕ áÅÐ

âÅËÐ¼ÊÁÍÐÅÙÁÔ¹ÑÁ

¡ÒÃà¡Ố ÍÑ¤¤ÕÀÑÂáÅÐ¡ÒÃÃÐàºỐ  (Fire and Explosion)

Ǿ̈ ÇÒºä¿ (oC): 127

Ǿ̈ ÅØ¡µỐ ä¿ä é́àÍ§ (oC): 227

- ÊÒÃ¹Õéà¼ÒäËÁéàÁ×èÍÁÕ¤ÇÒÁÃéÍ¹ÊÙ§ ·Ó»¯Ô¡ÔÃÔÂÒÃØ¹áÃ§¡Ñº¹éÓ

·ÕèÍØ³ËÀÙÁÔÊÙ§¡ÇèÒ 50 Í§ÈÒà«Åà«ÕÂÊ

- ÀÒª¹ÐºÃÃ¨Ø¢Í§ÊÒÃÍÒ¨à¡Ô´¡ÒÃÃÐàºÔ´ä´éàÁ× èÍÊÑÁ¼ÑÊ¡Ñº

¤ÇÒÁÃéÍ¹ËÃ×Íä¿

- ÊÒÃ´Ñºà¾ÅÔ§: ¹éÓ©Õ´à»ç¹½ÍÂ ¤ÒÃìºÍ¹ä´ÍÍ¡ä«´ì â¿Á

ËÃ×Í¼§à¤ÁÕáËé§

- ãªé¹éÓ©Õ´ËÅèÍàÂç¹à¾×èÍËÅèÍàÂç¹ÀÒª¹ÐºÃÃ¨Ø·ÕèÊÑÁ¼ÑÊà¾ÅÔ§äËÁé

áÅÐàÁ×èÍÅ´¡ÒÃá¾Ãè¡ÃÐ¨ÒÂ¢Í§äÍÃÐàËÂ

- ¡Ã³Õà¡Ô´à¾ÅÔ§äËÁéãËéÊÇÁãÊèÍØ»¡Ã³ìªèÇÂËÒÂã¨ª¹Ô´ÁÕ¶Ñ§

ÍÒ¡ÒÈã¹µÑÇ (SCBA)

- ÊÒÃà¤ÁÕÍÑ¹µÃÒÂ¨Ò¡¡ÒÃà¼ÒäËÁé: ¤ÒÃìºÍ¹ä´ÍÍ¡ä«´ì

¤ÒÃìºÍ¹ÁÍ¹Í¡ä«´ì äÎâ´Ãà¨¹ä«ÂÒä¹´ì ä¹âµÃà¨¹ÍÍ¡ä«´ì

·Õèà»ç¹¾ÔÉáÅÐ·ÓãËéà¡Ố ¡ÒÃÃÐ¤ÒÂà¤×Í§

- Í¾Â¾ÍÍ¡¨Ò¡ºÃÔàÇ³à¾ÅÔ§äËÁé áÅÐ´Ñºà¾ÅÔ§ã¹ÃÐÂÐ·Õ è

àËÁÒÐÊÁ

- ¤ÇÃÍÂÙèàË¹×ÍÅÁà¾×èÍËÅÕ¡àÅÕèÂ§äÍÃÐàËÂ¢Í§ÊÒÃ

- áÂ¡ÊÒÃ·ÕèÂÑ§äÁèµỐ ä¿ÍÍ¡¨Ò¡ºÃÔàÇ³à¾ÅÔ§äËÁé  áÅÐà¤Å×èÍ¹ÂéÒÂ

ÀÒª¹ÐºÃÃ Ø̈ÍÍ¡¶éÒÊÒÁÒÃ¶·Óä é́

¤èÒÁÒµÃ°Ò¹áÅÐ¤ÇÒÁà»ç¹¾ÔÉ (Standard and Toxicity)  ́ Ñ§ÃÙ»·Õè 2

¤èÒÁÒµÃ°Ò¹ã¹Ê¶Ò¹·Õè·Ó§Ò¹

ACGIH TLV (2012) - a mixture TDI  TWA = 0.005

ppm,  STEL = 0.02 ppm [sensitizer]

NIOSH REL - TDI IDLH = 2.5 ppm

OSHA PEL - TDI C = 0.02 ppm (0.14 mg/m3)

»ÃÐ¡ÒÈ¡ÃÐ·ÃÇ§ÁËÒ´ä·Â àÃ× èÍ§¤ÇÒÁ»ÅÍ´ÀÑÂã¹

¡ÒÃ·Ó§Ò¹à¡ÕèÂÇ¡ÑºÀÒÇÐáÇ´ÅéÍÁ (ÊÒÃà¤ÁÕ) ¾.È.2520: ¤ÇÒÁà¢éÁ¢é¹

ã¹ºÃÃÂÒ¡ÒÈ¢Í§¡ÒÃ·Ó§Ò¹ à©ÅÕèÂµÅÍ´ÃÐÂÐàÇÅÒ·Ó§Ò¹»¡µÔ

ÊÓËÃÑºâ·ÅÙÍÕ¹ 2,4 ä´äÍâ«ä«ÂÒà¹µ äÁèà¡Ô¹ 0.02 ppm (0.14 mg/m3)

¤èÒÁÒµÃ°Ò¹ã¹ÃèÒ§¡ÒÂ: ÂÑ§äÁèÁÕ¤èÒÁÒµÃ°Ò¹¡ÓË¹´äÇéªÑ́ à¨¹3,4

Occupational asthma: pulmonary function test

¤Ø³ÊÁºÑµÔ¡èÍÁÐàÃç§ IARC classification  TDI = group 2B

(ÍÒ¨¨Ðà»ç¹ÊÒÃ¡èÍÁÐàÃç§ã¹Á¹ØÉÂì)

ACGIH carcinogenicity - mixture TDI = A4  (äÁèÊÒÁÒÃ¶

Ñ́̈ ¡ÅØèÁÇèÒà»ç¹ÊÒÃ¡èÍÁÐàÃç§ã¹Á¹ØÉÂìä é́)
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ÃÙ»·Õè 2  ¤Ø³ÊÁºÑµÔ¢Í§ÊÒÃµÒÁ NFPA

ËÅÑ§¨Ò¡·ÃÒº¢éÍÁÙÅàº×éÍ§µé¹¢Í§ toluene diisocyanate áÅéÇ

¨Ò¡ Material Safety Data Sheets (MSDS)  µèÍä»¡ç¡ÅèÒÇ¶Ö§ÍÑ¹µÃÒÂ

µèÍÊØ¢ÀÒ¾Í¹ÒÁÑÂ (health effect)  ̈ Ò¡¡ÒÃ·º·Ç¹ÇÃÃ³¡ÃÃÁ¾ºÇèÒ

¢éÍÁÙÅàÃ×èÍ§¡ÒÃÈÖ¡ÉÒ¼Å¢Í§ toluene diisocyanate µèÍÃèÒ§¡ÒÂ

ÁÕäÁèÁÒ¡¹Ñ¡  ÊèÇ¹ãË­è̈ ÐÈÖ¡ÉÒà¡ÕèÂÇ¡ÑºàÃ×èÍ§ respiratory sensitization

ã¹ÊÑµÇì â´ÂËÅÑ¡æáÅéÇ¼Å¢Í§ toluene diisocyanate ¨Ðà»ç¹ÊÒÃ

irritant µèÍ mucous membrane

¾ÔÉÇÔ·ÂÒ (Toxicology)

Toluene diisocyanate à»ç¹ÊÒÃ·Õè¡èÍãËéà¡Ô´ irritation,

inflammatory reaction áÅÐ respiratory sensitization

(Butcher et al, 1977)

¡ÒÃ Ù́́ «ÖÁáÅÐ¡ÒÃ¡ÃÐ¨ÒÂµÑÇ (Absorption and Distribution)

à¹×èÍ§¨Ò¡ toluene  diisocyanate  à»ç¹ÊÒÃäÁèÅÐÅÒÂ¹éÓ  ¡ÒÃ Ù́́ «ÖÁ

áÅÐ¡ÒÃ¡ÃÐ¨ÒÂà¢éÒÊÙèà¹×éÍàÂ×èÍ Ö̈§äÁè́ Õ (ITIC/USEPA, 1981)

àÁµÒºÍÅÔ«ÖÁáÅÐ¡ÒÃ¢ Ñ́̈ ÂÒ (Metabolism and Elimination)

ËÅÑ§¨Ò¡ toluene diisocyanate à¢éÒÊÙèÃÒ§¡ÒÂ¨Ð Ñ̈º¡Ñº albumin

à»ç¹ mono- ËÃ×Í bisureido protein derivatives áÅÐ·Ó» Ô̄¡ÔÃÔÂÒ

hydrolysis à»ç¹ 2,4-toluene diamine «Öè§à»ç¹ÊÒÃ·ÕèÃÒÂ§Ò¹ÇèÒà»ç¹

ÁÐàÃç§ (ITIC/USEPA, 1981)

¡ÒÃÊÑÁ¼ÑÊÊÒÃ (Exposure)

¡ÅØèÁ·Ó§Ò¹·ÕèÊÑÁ¼ÑÊÊÒÃ toluene diisocyanate ¼èÒ¹·Ò§

¡ÒÃËÒÂã¨áÅÐÊÑÁ¼ÑÊ (inhalation or dermal contact) áÅÐ¼Å

¡ÒÃµÃÇ¨ÇÑ́ ·Ò§ÊÔè§áÇ´ÅéÍÁÍÒ¨äÁèÊÑÁ¾Ñ¹ ì̧¡Ñº¡ÒÃä é́ÃÑºÊÒÃ6,7

ÅÑ¡É³ÐÍÒ¡ÒÃ·Ò§¤ÅÔ¹Ô¡ (Signs and Symptoms)

ÍÒ¡ÒÃ·Õèà¡Ố ¨Ð¢Öé¹¡Ñº·Ò§·ÕèÃÑºÊÒÃà¢éÒä» â´ÂÅÑ¡É³Ð¡ÒÃÍÍ¡Ä· Ô̧ì

¢Í§ toluene diisocyanate ¨Ðà»ç¹ irritant, inflammatory

reaction áÅÐ respiratory sensitization ´Ñ§¹Ñé¹¶éÒâ´¹¼ÔÇË¹Ñ§

¨Ðá´§ áÊºÃéÍ¹ ¶éÒ¡Ô¹ËÃ×Í¡Å×¹à¢éÒä»¨Ð»Ç´·éÍ§ ¤Å×è¹äÊéÍÒà ṎÂ¹

ËÃ×ÍàÅ×Í´ÍÍ¡¨Ò¡·Ò§à´Ô¹ÍÒËÒÃ ËÒ¡ä´éÃÑºâ´Â¡ÒÃËÒÂã¨à¢éÒä»

ÍÒ¨·ÓãËé·Ò§à´Ô¹ËÒÂã¨ ºÇÁ áÊºá¹è¹Í¡ ËÒÂã¨äÁèÊÐ´Ç¡

ÍÒ¨¹Óä»ÊÙèÀÒÇÐÍǾ ¡Ñé¹·Ò§à Ố¹ËÒÂã¨ áÅÐÀÒÇÐËÒÂã¨ÅéÁàËÅÇä é́

¡Ã³Õä é́ÃÑºÊÒÃ¹éÍÂæ ¨Ð¡èÍãËéà¡Ố  asthma ä é̈́ Ò¡¡ÃÐºÇ¹¡ÒÃ

respiratory sensitization ÊèÇ¹ÍÑ¹µÃÒÂÍ×è¹æ ÂÑ§ÁÕ¡ÒÃÃÒÂ§Ò¹¹éÍÂÁÒ¡

ÍÒ¡ÒÃ·Ò§ÃÐºº»ÃÐÊÒ· ÁÕÃÒÂ§Ò¹à»ç¹ case series ä é́á¡è

irritability, cerebellar ataxia, anxiety, memory loss, depression,

euphoria áÅÐ delusions «Öè§ÁÕÃÒÂ§Ò¹ã¹¤¹§Ò¹·ÕèÊÑÁ¼ÑÊÊÒÃ TDI

(Siribaddana et al, 1998)

¼ÅµÃÇ¨·Ò§ËéÍ§» Ô̄ºÑµÔ¡ÒÃ8

äÁèÁÕ  áµèàÃ×èÍ§ asthma ·Ñé§ã¹ÊèÇ¹ work relate / occupational

asthma ¨ÐÍÒÈÑÂ¢éÍÁÙÅ»ÃÐÇÑµÔ¡ÒÃ·Ó§Ò¹ áÅÐ¡ÒÃµÃÇ¨ÊÁÃÃ¶ÀÒ¾»Í´
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¡ÒÃ Ù́áÅÃÑ¡ÉÒ

¡ÃÐºÇ¹¡ÒÃ Ù́áÅÃÑ¡ÉÒ ¨ÐàËÁ×Í¹¡ÒÃ Ù́áÅÃÑ¡ÉÒ¼Ùé·Õèä é́ÃÑºÊÒÃ¾ÔÉ

·ÑèÇä» ¤×Í stabilization: A,B,C evaluation, supportive care,

decontamination, enhancement of elimination, antidotes,

observation áÅÐ disposition äÁèÁÕ¡ÒÃà¾ÔèÁ¡ÒÃ¢ÑºÍÍ¡ËÃ×Í

ÂÒµéÒ¹¾ÔÉã´·ÕèÁÕ»ÃÐâÂª¹ì  ¡ÒÃä é́ÃÑºÊÒÃ·Ò§¼ÔÇË¹Ñ§ËÃ×ÍµÒ ãËéÅéÒ§¹éÓ

ÊÐÍÒ´ËÃ×Í normal saline ÁÒ¡æ áÅéÇ»ÃÐàÁÔ¹«éÓÇèÒ¨Óà»ç¹µéÍ§¾º

Ñ̈¡ÉØá¾·ÂìËÃ×ÍäÁè

¡ÒÃä´éÃÑºÊÒÃ¾ÔÉ·Ò§¡ÒÃ¡Ô¹ÍÒ¨ÃÐ¤ÒÂà¤×Í§·Ò§à´Ô¹ÍÒËÒÃ

ËÃ×Í·ÓãËéÁÕàÅ×Í´ÍÍ¡¨Ò¡·Ò§à´Ô¹ÍÒËÒÃä´é ãËéÃÑ¡ÉÒµÒÁÍÒ¡ÒÃ

ÍÒ¨¾Ô¨ÒÃ³Ò·Ó gastroduodenoscope ã¹ 24 ªÑèÇâÁ§áÃ¡à¾×èÍ

»ÃÐàÁÔ¹¤ÇÒÁÃØ¹áÃ§¢Í§¡ÒÃºÒ´à¨çº¢Í§·Ò§à´Ô¹ÍÒËÒÃ à½éÒÃÐÇÑ§

¡ÒÃÊÓÅÑ¡·Õè̈ Ð¹Óä»ÊÙèÀÒÇÐ»Í´ÍÑ¡àÊºËÃ×ÍËÅÍ´ÅÁà¡Ãç§

¡ÒÃä é́ÃÑº·Ò§¡ÒÃËÒÂã¨ãËéà½éÒÃÐÇÑ§ bronchospasm  ãÊè·èÍªèÇÂ

ËÒÂã¨ËÒ¡ÍÒ¡ÒÃÃØ¹áÃ§ áÅÐãËé bronchodilator, steroids , oxygen

¡ÒÃÃÑ¡ÉÒÁÕ¡ÒÃãËé 1,25-dihydroxyvitamin D3 ã¹¡ÒÃ»éÍ§¡Ñ¹¡ÒÃà¡Ố

asthma ã¹ÊÑµÇì·´ÅÍ§ áµèäÁèÁÕ¼Å¡ÒÃ·´ÅÍ§ã¹Á¹ØÉÂì 9

àÍ¡ÊÒÃ»ÃÐ¡Íº¡ÒÃàÃÕÂºàÃÕÂ§
1. Plastics Intelligence Unit. ÊÃØ»ÀÒ¾ÃÇÁâ¤Ã§ÊÃéÒ§ÍØµÊÒË¡ÃÃÁ
¾ÅÒÊµÔ¡ »Õ 2557. [cited 2015 August 29]. http://plastic.oie.go.th/
2. ÊÁÒ¤ÁÍØµÊÒË¡ÃÃÁ¾ÅÒÊµÔ¡ä·Â. ¢èÒÇÇ§¡ÒÃ¾ÅÒÊµÔ¡. [cited 2015
August 29]. http://www.tpia.org/

3. Toluene diisocyanate. [Toxicology Information on CD-
ROM]. POISINDEX®  system. MICROMEDEX®  Healthcare
Series Vol 166, 2015.
4. The National Institute for Occupational Safety and Health
(NIOSH). Toluene diisocyanate (TDI) and toluenediamine (TDA):
evidence of carcinogenicity. [cited 2014 June 6]. http://
www.cdc.gov/niosh/docs/90-101/
5. Chematur Engineering. TDI – Toluene diisocyanate. [cited
2015 August 29]. http://chematur.se/process-areas/polyurethane-
chemicals/tditoluene-diisocyanate/
6. Chematur Engineering. Polyurethane chemicals. [cited
2015 August 29]. http://chematur.se/process-areas/polyurethane-
chemicals/
7. Brzenicki S, Bonczarowska M. Occupational exposure to
selected isocyanates in Polish industry. Med Pr 2015;66(3):291-
301.
8. Swierczynska-Machura D, Brzeznicki S, Nowakowska-Zwirta
E, Walusiak-Skorupa J, Wittczak T, Dudek W, et al. Occupational
exposure to diisocyanates in polyurethane foam factory workers.
In J Occup Med Environ Health 2015;28(6):985-98.
9. Li  W, Dong H, Zhao H, Song J, Tang H, Yao L, et al. 1,25-
Dihydroxyvitamin D3 prevents toluene diisocyanate-induced
airway epithelial barrier disruption. Int J Mol Med 2015;
36(1):263-70.
10. Sanook News. ̈ Õ¹¤ÅÑ§ÊÒÃà¤ÁÕÃÐàºỐ ÃØ¹áÃ§·Õèà·ÕÂ¹ Ô̈¹. cited 2015
August 29]. http://news.sanook.com/1846554/

â´ÂµéÍ§ãËéÃèÇÁ¡ÑºÂÒ¡Ñ¹ªÑ¡à¹×èÍ§¨Ò¡äÁèÁÕÄ· Ô̧ìËÂǾ ¤Å×è¹ªÑ¡ã¹ÊÁÍ§

ËÒ¡¡ÒÃÃÑ¡ÉÒµèÒ§æ´Ñ§·Õè¡ÅèÒÇÁÒ¢éÒ§µé¹äÁèä´é¼Å ¨Ò¡¡ÒÃÈÖ¡ÉÒ¾ºÇèÒ¡ÒÃãËé lipid emulsion ·Ò§ËÅÍ´àÅ×Í´´ÓÍÒ¨ÁÕ»ÃÐâÂª¹ìä´é

â´Â¢¹Ò´·ÕèãËé¤×Í 20% lipid emulsion 100 mL ·Ò§ËÅÍ´àÅ×Í´´Ó à»ç¹àÇÅÒ 1 ¹Ò·Õ µèÍ é́ÇÂ 400 mL ãËé·Ò§ËÅÍ´àÅ×Í´´Óà»ç¹àÇÅÒ 20 ¹Ò·Õ

ã¹¼Ùé»èÇÂäÁèÁÕÍÒ¡ÒÃ¼Ô´»¡µÔà»ç¹àÇÅÒ 6-8 ªÑèÇâÁ§ËÅÑ§¡Ô¹ÂÒ ÊÒÁÒÃ¶ãËé¼Ùé»èÇÂ¡ÅÑººéÒ¹ä´é áµèã¹ÃÒÂ·ÕèÁÕÍÒ¡ÒÃ¼Ô´»¡µÔã´æ¡çµÒÁ

ãËé¾Ô̈ ÒÃ³ÒÃÑº¼Ùé»èÇÂäÇéã¹âÃ§¾ÂÒºÒÅ â´ÂÊÑ§à¡µÍÒ¡ÒÃÍÂèÒ§¹éÍÂ 24 ªÑèÇâÁ§ ¶Ö§¾Ô̈ ÒÃ³Ò¨ÓË¹èÒÂ¼Ùé»èÇÂ¡ÅÑººéÒ¹ä é́

àÍ¡ÊÒÃ»ÃÐ¡Íº¡ÒÃàÃÕÂºàÃÕÂ§
1. Mills KC. Cyclic antidepressants. In: Tintinalli JE, Kelen GD, Stapczynski JS, Ma OJ, Cline DM, Meckler GD, editors.  Tintinalli’s
Emergency Medicine. 7th ed. New York: McGraw-Hill;2011.chapter 171.
2. Liebelt EL. Cyclic antidepressants. In: Nelson LS, Lewin NA, Howland MA, Hoffman RS, Goldfrank LR, Flomenbaum NE,
editors. Goldfrank’s toxicologic emergencies, 9th ed. New York:McGraw-Hill; 2011. p. 1049-59.
3. Liebelt EL, Francis PD, Woolf AD. ECG lead aVR versus QRS interval in predicting seizures and arrhythmias in acute tricyclic
antidepressant toxicity. Ann Emerg Med 1995;26(2): 195-201.

(µèÍ¨Ò¡Ë¹éÒ 12)
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ÀÒÇÐÂÒµéÒ¹«ÖÁàÈÃéÒ¡ÅØèÁ Tricyclic à¡Ô¹¢¹Ò´
á¾·ÂìË­Ô§»ÔÂ´Ò  ÇÔÃÔàÂ¹ÐÇÑµÃ*
*á¾·Âì»ÃÐ¨ÓºéÒ¹ÊÒ¢ÒàÇªÈÒÊµÃì©Ø¡à©Ô¹ âÃ§¾ÂÒºÒÅ¾ÃÐÁ§¡Ø®à¡ÅéÒ
¾Ñ¹â·¹ÒÂá¾·Âì¡ÔµÔÈÑ¡ Ốì  áÊ¹»ÃÐàÊÃÔ°**
**ÍÒ¨ÒÃÂìá¾·Âì»ÃÐ¨Ó¡Í§ÍØºÑµÔàËµØ âÃ§¾ÂÒºÒÅ¾ÃÐÁ§¡Ø®à¡ÅéÒ

ÂÒµéÒ¹«ÖÁàÈÃéÒ¡ÅØèÁ tricyclic (tricyclic antidepressants; TCAs)

à»ç¹ÂÒÃÑ¡ÉÒÀÒÇÐâÃ¤«ÖÁàÈÃéÒ¡ÅØèÁáÃ¡·ÕèÁÕ¡ÒÃ¼ÅÔµãªé¢Öé¹  àÃÔèÁãªé¤ÃÑé§áÃ¡

ã¹ªèÇ§»Õ ¤.È.1950  µèÍÁÒã¹ªèÇ§»Õ ¤.È.1960 ¾ºÇèÒã¹¼Ùé»èÇÂºÒ§¡ÅØèÁ

à¡Ố ¼Å¢éÒ§à¤ÕÂ§·ÕèÃØ¹áÃ§ ·ÓãËéà¡Ố ¾ÔÉµèÍÃÐººËÑÇã¨áÅÐËÅÍ´àÅ×Í´

áÅÐÃÐºº»ÃÐÊÒ·ä é́  ·ÓãËé¡ÒÃãªéÂÒ¡ÅØèÁ¹ÕéÅ´Å§  ÍÂèÒ§äÃ¡çµÒÁÂÒ¡ÅØèÁ

TCAs ÂÑ§ÁÕº·ºÒ·ã¹¡ÒÃÃÑ¡ÉÒºÒ§âÃ¤ÍÂÙè àªè¹ âÃ¤«ÖÁàÈÃéÒ ÀÒÇÐ

»Ç´ÈÕÃÉÐäÁà¡Ã¹ âÃ¤ÊÁÒ Ô̧ÊÑé¹ ÍÒ¡ÒÃ»ÑÊÊÒÇÐÃÒ´ ËÃ×ÍÍÒ¡ÒÃ»Ç´

¨Ò¡àÊé¹»ÃÐÊÒ·  ã¹ÀÒÇÐâÃ¤«ÖÁàÈÃéÒ ¾ºÇèÒÂÒã¹¡ÅØèÁ¢Í§ TCAs  ¹Ñé¹

à»ç¹ÊÒàËµØ¡ÒÃàÊÕÂªÕÇÔµ¨Ò¡¡ÒÃä´éÃÑºÂÒà¡Ô¹¢¹Ò´ÁÒ¡·ÕèÊØ´ â´ÂÂÒ

ÊÒÁÒÃ¶¡èÍãËéà¡Ố ¼Å¢éÒ§à¤ÕÂ§à¡Ố ¢Öé¹ä é́ áÁéÃÐ Ñ́ºÂÒÍÂÙèã¹à¡³±ì»¡µÔ

¡çµÒÁ  â´ÂÊÒÁÒÃ¶à¡Ố ¢Öé¹ä é̈́ Ò¡¡Åä¡µèÒ§æ µèÍä»¹Õé

1. ¡ÒÃä é́ÃÑºÂÒ»ÃÔÁÒ³ÁÒ¡ã¹¼Ùé»èÇÂ·ÕèäÁèà¤ÂãªéÂÒª¹Ố ¹ÕéÁÒ¡èÍ¹

2. à¡Ố ÍÑ¹µÃ¡ÔÃÔÂÒ¡ÑºÂÒ·ÕèÍÍ¡Ä· Ô̧ì¤ÅéÒÂ¤ÅÖ§¡Ñ¹

3. ¡ÒÃà»ÅÕèÂ¹á»Å§ÂÒ·ÕèµÑºà¡Ố ªéÒ à¹×èÍ§¨Ò¡ÁÕ¡ÒÃà¡Ố ÍÑ¹µÃ¡ÔÃÔÂÒ

¡ÑºÂÒ·ÕèÂÑºÂÑé§àÍ¹ä«Áì·Õè¡èÍãËéà¡Ố ¡ÒÃà»ÅÕèÂ¹á»Å§ÂÒ (cytochrome P-

450) ·ÓãËéÃÐ Ñ́ºÂÒã¹àÅ×Í´ÊÙ§¢Öé¹

4. ÁÕ¡ÒÃãªéÂÒµÑÇÍ×è¹ÃèÇÁ é́ÇÂ «Öè§ÂÒ¹Ñé¹ÁÕÂÒ TCAs à»ç¹ÊèÇ¹»ÃÐ¡Íº

àªè¹à ṌÂÇ¡Ñ¹

5. ¼Ùé»èÇÂÁÕâÃ¤»ÃÐ¨ÓµÑÇà ỐÁ·Ò§ÃÐººËÑÇã¨áÅÐËÅÍ´àÅ×Í´ ËÃ×Í

ÃÐºº»ÃÐÊÒ·

6. ¡ÒÃä´éÃÑºÂÒ TCAs ÃèÇÁ¡ÑºÂÒ·Õè·ÓãËéà¡Ô´¡ÒÃËÅÑè§ÊÒÃÊ×èÍ

»ÃÐÊÒ· serotonin ·ÓãËéà¡Ố ÀÒÇÐ serotonin syndrome

â¤Ã§ÊÃéÒ§¢Í§ÂÒ»ÃÐ¡Íº é́ÇÂ  aromatic rings 3 Ç§ µèÍ¡ÑºÊÒÂ

aminopropyl ·Ò§´éÒ¹¢éÒ§ â´ÂÊÒÁÒÃ¶áºè§ÍÍ¡ä´éà»ç¹ tertiary

amines (amitriptyline, imipramine), secondary amines

(nortriptyline, desipramine) áÅÐ atypical TCAs (amoxapine,

maprotiline)

¡ÒÃÍÍ¡Ä·¸Ôì¢Í§ TCAs â´Â¡ÒÃÂÑºÂÑé§¡ÒÃ´Ù´¡ÅÑº¢Í§ÊÒÃ

Ê×èÍ»ÃÐÊÒ· norepinephrine, serotonin ·ÕèºÃÔàÇ³ synapse

áÅÐ¹Í¡¨Ò¡¹Ñé¹áÅéÇ TCAs ÂÑ§ÊÒÁÒÃ¶ÂÑºÂÑé§ histamine receptors,

muscarinic receptors,  α-adrenergic receptors,  voltage-gated

sodium áÅÐ potassium channels ä é́ÍÕ¡ é́ÇÂ

àÀÊÑª¨Å¹ÈÒÊµÃì

ÂÒ¡ÅØèÁ TCAs ÊÒÁÒÃ¶ÅÐÅÒÂã¹ä¢ÁÑ¹ä é́́ Õ â´ÂµÑÇÂÒÁÕÄ· Ô̧ìà»ç¹

´èÒ§ÍèÍ¹ ÊÒÁÒÃ¶¶Ù¡´Ù´«ÖÁä´éÍÂèÒ§ÃÇ´àÃçÇã¹·Ò§à´Ô¹ÍÒËÒÃ áÅÐ

ÃÐ Ñ́ºÂÒã¹àÅ×Í´¨ÐÊÙ§ÊǾ ã¹ªèÇ§ 2 ¶Ö§ 6 ªÑèÇâÁ§ â´ÂµÑÇÂÒÁÕ»ÃÔÁÒµÃ

¡ÒÃ¡ÃÐ¨ÒÂ (volume of distribution; Vd) ÍÂÙè·Õè 10-50 L/kg áÅÐ

à¹×èÍ§¨Ò¡ÂÒÊèÇ¹ãË­è¡ÃÐ¨ÒÂÍÂÙèã¹à¹×éÍàÂ×èÍ ·ÓãËé¡ÒÃ¿Í¡äµÁÑ¡äÁèä é́¼Å

ã¹¡ÒÃ¢ Ñ́̈ ÂÒ¡ÅØèÁ TCAs ÍÍ¡¨Ò¡ÃèÒ§¡ÒÂ â´ÂµÑÇÂÒ TCAs ÊèÇ¹

ãË­èÁÕÃÐÂÐ¤ÃÖè§ªÕÇÔµ (half-life) ÍÂÙè·Õè»ÃÐÁÒ³ 24 ªÑèÇâÁ§ (6-36 ªÑèÇâÁ§)

áÅÐÍÒ¨¹Ò¹ä é́¶Ö§ 72 ªÑèÇâÁ§ã¹¼Ùé·Õèä é́ÃÑºÂÒà¡Ô¹¢¹Ò´ áÅÐ¹Ò¹¢Öé¹ã¹

¼ÙéÊÙ§ÍÒÂØËÃ×Í¼Ùé·ÕèÃÑºÂÒ¡ÅØèÁ TCAs  ÃèÇÁ¡ÑºÂÒ·Õè¼èÒ¹¡ÒÃà»ÅÕèÂ¹á»Å§·Õè

µÑºâ´ÂãªéàÍ¹ä«Áìª¹Ố à ṌÂÇ¡Ñ¹

ÂÒµéÒ¹«ÖÁàÈÃéÒ¡ÅØèÁ TCAs  ¢¹Ò´ÂÒã¹¡ÒÃÃÑ¡ÉÒ µÑé§áµè 1-5 mg/

kg/day â´Âã¹¼Ùé»èÇÂ·Õ èÁÕÍÒ¡ÒÃÃØ¹áÃ§¨Ò¡ÂÒã¹¡ÅØ èÁ¹Õ é¹Ñ é¹ÁÑ¡

ÊÑÁ¾Ñ¹ ì̧¡Ñº¡ÒÃ¡Ô¹ÂÒ·ÕèÁÒ¡¡ÇèÒ 10 mg/kg ¢Öé¹ä»

ÍÒ¡ÒÃáÅÐÍÒ¡ÒÃáÊ´§

¾ºä é́µÑé§áµèÍÒ¡ÒÃàÅç¡¹éÍÂ¨Ò¡¡ÒÃÂÑºÂÑé§ muscarinic receptors

àªè¹ »Ò¡áËé§ ¢éÍ¾ÑºáËé§ ¨¹¶Ö§ÍÒ¡ÒÃÃØ¹áÃ§ ÍÒ¡ÒÃ·Õè¾ºä é́ºèÍÂ·ÕèÊǾ

¤×ÍÀÒÇÐ«ÖÁ ËÑÇã¨àµé¹àÃçÇ  ÂÒ¡ÅØèÁ TCAs ÊÒÁÒÃ¶ÂÑºÂÑé§¡ÒÃ·Ó§Ò¹

¢Í§ sodium channels áÅÐ·ÓãËé phase 0 depolarizaiton à¡Ố ªéÒ

Å§ Ö̈§Êè§¼ÅãËé QRS complex ¡ÇéÒ§ÁÒ¡¢Öé¹ ÃÇÁ¶Ö§ PR áÅÐ QTc

interval ÂÒÇ¼Ố »¡µÔä é́ÍÕ¡ é́ÇÂ

ÍÒ¡ÒÃà»ç¹¾ÔÉÁÑ¡ÁÕ¤ÇÒÁÃØ¹áÃ§ã¹ªèÇ§ 6-8 ªÑèÇâÁ§áÃ¡ àªè¹ «ÖÁ

â¤ÁèÒ ¡´¡ÒÃËÒÂã¨ ¤ÇÒÁ Ñ́¹âÅËÔµµèÓËÃ×ÍªÑ¡ä é́ â´ÂÍÒ¡ÒÃªÑ¡ÁÑ¡à»ç¹

ÃÐÂÐàÇÅÒÊÑé¹æ Â¡àÇé¹ÂÒã¹¡ÅØèÁ atypical TCAs (amoxapine áÅÐ

maprotiline) ÊÒÁÒÃ¶·ÓãËéà¡Ố  status epilepticus ä é́

¹Í¡¨Ò¡ÂÒã¹¡ÅØèÁ TCAs áÅéÇÂÑ§ÁÕÂÒÍÂèÒ§Í×è¹·ÕèÊÒÁÒÃ¶·ÓãËé QRS

complex ¡ÇéÒ§¼Ố »¡µÔä é́àªè¹à ṌÂÇ¡Ñ¹ ä é́á¡è propranolol, class Ic

antiarrhythmias, cocaine ËÃ×Í lithium à»ç¹µé¹
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ÃÙ»·Õè 1  µÑÇÍÂèÒ§¤Å×è¹ä¿¿éÒËÑÇã¨¢Í§¼Ùé·Õèä é́ÃÑºÂÒ¡ÅØèÁ TCAs à¡Ô¹¢¹Ò´

¡Ô¹ÂÒÁÒÀÒÂã¹ 1 ªÑèÇâÁ§ ÃèÇÁ¡Ñº¡ÒÃãËé activated charcoal ¢¹Ò´ 1
g/kg ä é́ à¹×èÍ§¨Ò¡ activated charcoal Ñ̈º¡ÑºµÑÇÂÒã¹¡ÅØèÁ TCAs
ä´é´Õ ËÒ¡¼Ùé»èÇÂ«ÖÁäÁèÃÙéÊÖ¡µÑÇ ËÃ×ÍÁÕÍÒ¡ÒÃªÑ¡ ãËé¾Ô¨ÒÃ³ÒãÊè·èÍ
ªèÇÂËÒÂã¨¡èÍ¹ãÊèÊÒÂÅéÒ§¡ÃÐà¾ÒÐÍÒËÒÃà¾×èÍ»éÍ§¡Ñ¹¡ÒÃÊÓÅÑ¡

¡ÒÃãËé sodium bicarbonate ·Ò§ËÅÍ´àÅ×Í´´Ó ÁÕ¢éÍºè§ªÕé¤×Í
1. ¤ÇÒÁ Ñ́¹âÅËÔµµèÓ¼Ố »¡µÔáÁéä é́ÃÑºÊÒÃ¹éÓà¾ÕÂ§¾ÍáÅéÇ
2. ËÑÇã¨àµé¹¼Ố »¡µÔ ventricular dysrhythmias
3. ¡ÒÃ¹Ó¡ÃÐáÊä¿¿éÒã¹ËÑÇã¨¼Ố »¡µÔ ä é́á¡è

a. QRS complex ¡ÇéÒ§ÁÒ¡¡ÇèÒ 100 milliseconds
b. Right axis deviation ÁÒ¡¡ÇèÒ 120 Í§ÈÒ
c. ¤Å×è¹ä¿¿éÒËÑÇã¨ÁÕÅÑ¡É³Ð Brugada pattern

¡ÒÃãËé sodium bicarbonate ã¹¡ÒÃÃÑ¡ÉÒ¤ÇÃµỐ µÒÁÃÐ Ñ́º
potassium ã¹àÅ×Í´ «Öè§ÍÒ¨µèÓ¼Ố »¡µÔä é́ â´Â¢¹Ò´ÂÒ·ÕèãËé¤×Í sodium
bicarbonate 1-2 mEq/kg bolus ·Ò§ËÅÍ´àÅ×Í´´Ó ãËé«éÓä é̈́ ¹¡ÇèÒ
¤Å×è¹ä¿¿éÒËÑÇã¨¨Ð Ṍ¢Öé¹ËÃ×ÍàÅ×Í´ÁÕ¤èÒ pH ã¹ªèÇ§ 7.50-7.55 ËÅÑ§¨Ò¡
¹Ñé¹ãËéËÂ´·Ò§ËÅÍ´àÅ×Í´´ÓµèÍà¹×èÍ§â´Â¼ÊÁ sodium bicarbonate
150 mEq ã¹ 5% DW 1,000 mL ËÃ×Í 100 mEq ã¹ 5% DN/2 1,000
mL â´ÂãËéã¹¤ÇÒÁàÃçÇ 2-3 mL/kg/hr â´Â»ÃÑº¤ÇÒÁàÃçÇµÒÁÃÐ Ñ́º
pH ÃÐ Ñ́º¢Í§â«à ṌÂÁã¹àÅ×Í´ áÅÐÍÒ¡ÒÃ¢Í§¼Ùé»èÇÂËÅÑ§¨Ò¡¤Å×è¹ä¿¿éÒ
ËÑÇã¨¡ÅÑºà»ç¹»¡µÔáÅéÇ ¾Ô̈ ÒÃ³ÒãËéµèÍÍÕ¡ 12 ¶Ö§ 24 ªÑèÇâÁ§

ã¹¼Ùé»èÇÂ·ÕèÁÕÍÒ¡ÒÃªÑ¡¨Ò¡¡ÒÃä´éÃÑºÂÒ¡ÅØèÁ TCAs à¡Ô¹¢¹Ò´
ÁÑ¡ÁÕÍÒ¡ÒÃÀÒÂã¹ 3 ªÑèÇâÁ§áÃ¡ËÅÑ§¡Ô¹ÂÒ  ¡ÒÃÃÑ¡ÉÒÀÒÇÐªÑ¡¤ÇÃãªé
ÂÒã¹¡ÅØèÁ benzodiazepines à»ç¹ÍÑ¹ Ñ́ºáÃ¡  áµèËÒ¡äÁèÊÒÁÒÃ¶ËÂǾ
¡ÒÃªÑ¡ä é́¾Ô̈ ÒÃ³ÒãËé barbiturates à»ç¹ÂÒÅÓ Ñ́º¶Ñ́ ÁÒ â´Â¢¹Ò´¢Í§
ÂÒ¤×Í 15 mg/kg ·Ò§ËÅÍ´àÅ×Í´´Ó  ËÒ¡ÂÑ§ÁÕÍÒ¡ÒÃªÑ¡ÍÂÙè¾Ô̈ ÒÃ³Ò

ãËéÂÒã¹¡ÅØ èÁ neuromuscular blocking agents ÃèÇÁ´éÇÂä´é

¡ÒÃÇÔ¹Ô̈ ©ÑÂ
â´ÂãªéÍÒ¡ÒÃáÅÐÍÒ¡ÒÃáÊ´§¢Í§¼Ùé»èÇÂà»ç¹ËÅÑ¡ áÅÐ¹Í¡¨Ò¡¹Ñé¹

áÅéÇ¡ÒÃµÃÇ¨¤Å×è¹ä¿¿éÒËÑÇã¨ áÅÐ¡ÒÃµÃÇ¨ÃÐ Ñ́ºÂÒ¨Ò¡ËéÍ§» Ô̄ºÑµÔ¡ÒÃ
ÂÑ§ÁÕÊèÇ¹ªèÇÂã¹¡ÒÃÇÔ¹Ô̈ ©ÑÂä é́ÍÕ¡ é́ÇÂ

¤Å×è¹ä¿¿éÒËÑÇã¨·Õè¾ºä´éºèÍÂã¹¼Ùé»èÇÂ¡ÅØèÁ¹Õé ä´éá¡è sinus
tachycardia, right axis deviation áÅÐÁÕ¡ÒÃ¡ÇéÒ§ÁÒ¡¢Öé¹¢Í§ PR,
QRS, QT intervals ÊèÇ¹·Õè¾ºÃÍ§Å§ÁÒ ä é́á¡è right bundle branch
block, high-degree AV block ËÃ×Í Brugada pattern «Öè§
Brugada pattern ¹Ñé¹¾ºä é́»ÃÐÁÒ³ÃéÍÂÅÐ 15 ¢Í§¼Ùé»èÇÂà·èÒ¹Ñé¹
áµèÁÕ¤ÇÒÁ¨Óà¾ÒÐÊÙ§µèÍ¡ÒÃä´éÃÑºÂÒ¡ÅØèÁ TCAs à¡Ô¹¢¹Ò´ â´Â
¤Å×è¹ä¿¿éÒËÑÇã¨ÁÑ¡áÊ´§¤ÇÒÁ¼Ố »¡µÔÀÒÂã¹ 6 ªÑèÇâÁ§áÃ¡ áÅÐ¨Ð¡ÅÑº
ÊÙèÅÑ¡É³Ðà ỐÁ¢Í§¼Ùé»èÇÂÀÒÂã¹ 36 ¶Ö§ 48 ªÑèÇâÁ§ â´Â¨Ò¡¡ÒÃÈÖ¡ÉÒ¾ºÇèÒ
¤ÇÒÁÊÙ§¢Í§ R wave ã¹ lead aVR áÅÐÍÑµÃÒÊèÇ¹ÃÐËÇèÒ§¤ÇÒÁÊÙ§¢Í§
R wave µèÍ¤ÇÒÁÅÖ¡¢Í§ S wave ã¹ lead aVR ÊÒÁÒÃ¶ºÍ¡¶Ö§
âÍ¡ÒÊã¹¡ÒÃà¡Ố ÍÒ¡ÒÃªÑ¡ËÃ×ÍÀÒÇÐËÑÇã¨àµé¹¼Ố Ñ̈§ËÇÐÍ×è¹æä é́́ Õ¡ÇèÒ
¤ÇÒÁ¡ÇéÒ§¢Í§ QRS wave ÍÕ¡ é́ÇÂ (ÃÙ»·Õè 1)

ÊèÇ¹¡ÒÃµÃÇ¨·Ò§ËéÍ§» Ô̄ºÑµÔ¡ÒÃ¹Ñé¹ ÊÒÁÒÃ¶µÃÇ¨ÃÐ Ñ́ºÂÒ¡ÅØèÁ
TCAs ã¹»ÑÊÊÒÇÐª¹Ô´ qualitative ä´é áµèäÁèà»ç¹·Õè¹ÔÂÁãªé¡Ñ¹
à¹×èÍ§¨Ò¡äÁèÊÒÁÒÃ¶ãªéáÂ¡ä´éÃÐËÇèÒ§ÃÐ´ÑºÂÒ»¡µÔ·Õèãªéã¹¡ÒÃÃÑ¡ÉÒ
áÅÐÃÐ Ñ́ºÂÒ à¡Ô¹¢¹Ò´ ÃÇÁ¶Ö§ÍÒ¨ãËé¼ÅºÇ¡»ÅÍÁ¨Ò¡¡ÒÃãªéÂÒÍ×è¹ä é́
àªè¹ carbamazepine, cetirizine, cyclobenzaprine, cyproheptaine,
diphenhydramine, hydroxyzine, quetiapine ËÃ×Í phenothiazines

¡ÒÃÃÑ¡ÉÒ
¼Ùé»èÇÂ·Õèä é́ÃÑºÂÒà¡Ô¹¢¹Ò´¤ÇÃä é́ÃÑº¡ÒÃà½éÒÊÑ§à¡µÍÒ¡ÒÃã¡ÅéªỐ

ÀÒÂã¹ 6-8 ªÑèÇâÁ§áÃ¡ ¾Ô̈ ÒÃ³ÒãÊèÊÒÂà¾×èÍÅéÒ§¡ÃÐà¾ÒÐÍÒËÒÃ ËÒ¡
(ÁÕµèÍË¹éÒ 10)


