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(Ramathibodi  Poison  Center)

ªÑé¹ 1   ÍÒ¤ÒÃÇÔ̈ ÑÂáÅÐÊÇÑÊ Ố¡ÒÃ
¤³Ðá¾·ÂÈÒÊµÃìâÃ§¾ÂÒºÒÅÃÒÁÒ Ô̧º Ṍ
ÁËÒÇÔ·ÂÒÅÑÂÁËÔ´Å
â·ÃÈÑ¾·ì : 0-2354-7272, 0-2201-1083

Hotline : 1367
â·ÃÊÒÃ : 0-2201-1084

Email : poisrequest@hotmail.com

URL : www.ra.mahidol.ac.th/poisoncenter/

¡Ô¨¡ÃÃÁ¢Í§ÈÙ¹ÂìÏ
( à»Ố ºÃÔ¡ÒÃ 24 ªÑèÇâÁ§)

1. ãËéºÃÔ¡ÒÃ·Ò§¡ÒÃá¾·Âìà¡Õ èÂÇ¡Ñº¢éÍÁÙÅ·Ò§
é́Ò¹¾ÔÉÇÔ·ÂÒáÅÐàÀÊÑªÇÔ·ÂÒ¤ÅÔ¹Ô¡  ÇÔ̧ ÕÇÔ¹Ô̈ ©ÑÂ ÃÑ¡ÉÒ

¼Ùé»èÇÂ·ÕèÁÕÀÒÇÐà»ç¹¾ÔÉ¨Ò¡ÂÒáÅÐÊÒÃà¤ÁÕ á¡èá¾·Âì
ºØ¤ÅÒ¡Ã·Ò§¡ÒÃá¾·ÂìáÅÐ»ÃÐªÒª¹·ÑèÇä» ·Ñé§·Ò§
â·ÃÈÑ¾·ì  â·ÃÊÒÃ  ¨´ËÁÒÂ áÅÐ Internet

2. ãËéºÃÔ¡ÒÃ¤é¹¢éÍÁÙÅà¡ÕèÂÇ¡ÑºÂÒ ÊÒÃà¤ÁÕ·Õèãªéã¹
âÃ§§Ò¹ÍØµÊÒË¡ÃÃÁ  ÊÔè§áÇ´ÅéÍÁ áÅÐã¹ºéÒ¹àÃ×Í¹  ̈ Ò¡
°Ò¹¢éÍÁÙÅ·ÕèÁÕÍÂÙè     ÊÓËÃÑºÃÒÂÅÐàÍÕÂ´¢Í§°Ò¹¢éÍÁÙÅ·ÕèÁÕ
µÔ´µèÍä´é¡Ñºà¨éÒË¹éÒ·Õè¢Í§ÈÙ¹ÂìÏ

3. ãË éºÃ Ô¡ÒÃµÃÇ¨Ç Ô à¤ÃÒÐË ì·Ò§Ë éÍ§»¯ Ôº Ñµ Ô¡ÒÃ
µÃÇ¨ËÒÊÒÃ¾ÔÉ âÅËÐË¹Ñ¡ ÃÇÁ·Ñé§¡ÒÃÇÑ´ÃÐ´ÑºÂÒ
ã¹àÅ×Í´

4. ãËé¡ÒÃÃÑ¡ÉÒáÅÐÃÑºâÍ¹ÂéÒÂ¼Ùé»èÇÂÀÒÇÐà»ç¹¾ÔÉ
·ÕèÁÕÍÒ¡ÒÃË¹Ñ¡  ËÃ×ÍÁÕ»Ñ­ËÒ«Ñº«éÍ¹ ËÃ×ÍµéÍ§ä´éÃÑº
ÂÒµéÒ¹¾ÔÉ

4. Ñ́̈ ·Ó Ø̈ÅÊÒÃ¾ÔÉÇÔ·ÂÒ (Poison and Drug Infor-
mation Bulletin) à¾× èÍà¼Âá¾Ãè¢ éÍÁÙÅ·Ò§´éÒ¹
¾ÔÉÇÔ·ÂÒáÅÐàÀÊÑªÇÔ·ÂÒ·Ø¡ 3 à ×́Í¹  ·èÒ¹·ÕèÊ¹ã¨ÊÁÑ¤Ã
ÊÁÒªÔ¡ µỐ µèÍä é́·ÕèÈÙ¹ÂìÏ

ºÃÃ³Ò¸Ô¡ÒÃ
ÈÒÊµÃÒ¨ÒÃÂì¹ÒÂá¾·ÂìÊÁÔ§  à¡èÒà¨ÃÔ­

¡Í§ºÃÃ³Ò¸Ô¡ÒÃ
ÃÍ§ÈÒÊµÃÒ¨ÒÃÂì¹ÒÂá¾·ÂìÇÔ¹ÑÂ  Ç¹Ò¹Ø¡ÙÅ

¼ÙéªèÇÂÈÒÊµÃÒ¨ÒÃÂì¹ÒÂá¾·ÂìÊØªÑÂ  ÊØà·¾ÒÃÑ¡Éì
¾Ñ¹â·¹ÒÂá¾·ÂìÊØÃ Ô̈µ  ÊØ¹·Ã¸ÃÃÁ

¨ÒÃØÇÃÃ³  ÈÃÕÍÒÀÒ
Ô̈¹µ¹Ò  ÈÔÃÔÇÃÒÈÑÂ
ÍÑ¨©ÃÒ  ·Í§ÀÙ

ÍØÁÒ¾Ã  Ê Ñ́º¸ÃÃÁÒÃÑ¡Éì
ÊØ¹Ñ¹·ì  Ç§ÈìÇÔÈÇÐ¡Ã

¹ÔµÂÒ ¡ÅèÍÁ¨Ôµ
ÃØ̈ ÔÃÒ  ¤§¤ÒàÂç¹
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ÊÁÑ¤ÃÊÁÒªÔ¡ Ø̈ÅÊÒÃ

ÍÍ¡·Ø¡ 3 à ×́Í¹  100 ºÒ·/»⌫, 150 ºÒ·/ 2 »⌫

ËÃ×Í 250 ºÒ·/3»⌫ á¶ÁË¹Ñ§Ê×Í 1 àÅèÁ

ª×èÍ....................................................................................................

·ÕèÍÂÙè.................................................................................................

â·ÃÈÑ¾·ì.................................

µÓáË¹è§/

Ë¹éÒ·ÕèÃÑº¼Ố ªÍº............................................................

µÑé§áµè©ºÑº·Õè................»Õ·Õè................

à»ç¹àÇÅÒ:

¡ 1 »Õ   100 ºÒ·

¡ 2 »Õ   150 ºÒ·

¡ 3 »Õ    250 ºÒ·

ËÁÒÂàËµØ  ÊÁÑ¤ÃÊÁÒªÔ¡ 3 »Õ ÃÑºË¹Ñ§Ê×Í

�à¡³±ìÁÒµÃ°Ò¹ã¹¡ÒÃÃÑ¡ÉÒ¼Ùé»èÇÂ·Õèä´éÃÑº¾ÔÉ¨Ò¡

ÊÒÃà¤ÁÕ¡Ó¨Ñ´áÁÅ§¡ÅØèÁÍÍÃì¡Òâ¹¿ÍÊà¿µáÅÐ¤ÒÃìºÒàÁ·�

ÃÒ¤Ò 80 ºÒ· ¿ÃÕ 1 àÅèÁ (à©¾ÒÐÊÁÒªÔ¡ãËÁèà·èÒ¹Ñé¹)

¨èÒÂâ´Â âÍ¹à¢éÒºÑ­ªÕÍÍÁ·ÃÑ¾Âì  ¹¾. ÊÁÔ§  à¡èÒà¨ÃÔ­

àÅ¢·ÕèºÑ­ªÕ 026-4-01398-4

¸¹Ò¤ÒÃä·Â¾Ò³ÔªÂì ÊÒ¢ÒÃÒÁÒ Ô̧º Ṍ

à»ç¹à§Ô¹................ ºÒ·

(¡ÃØ³ÒÊè§ÊÓà¹Ò¡ÒÃâÍ¹á¹ºÁÒ é́ÇÂ)
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ã¹ª èÇ§ 2-3 » ÕËÅ Ñ§ ÊÒÃà¤Á Õ¡Ó¨ Ñ´áÁÅ§ª¹ Ô´à´ ÔÁ
â´Âà©¾ÒÐ¡ÅØèÁ organophosphate  àªè¹ methylparathion,
monocrotophos, methamidophos àÃÔèÁ¶Ù¡·Ò§¡ÒÃËéÒÁ¨ÓË¹èÒÂ
à¹×èÍ§¨Ò¡¤ÇÒÁ¡Ñ§ÇÅã¹á§è¤ÇÒÁ»ÅÍ´ÀÑÂµèÍ»ÃÐªÒª¹¼ÙéºÃÔâÀ¤  ·ÓãËé
à¡ÉµÃµéÍ§ËÒÊÒÃà¤ÁÕµÑÇãËÁèæãªé ã¹ºÃÃ´ÒÊÒÃà¤ÁÕãËÁèàËÅèÒ¹Õ é
abamectin ¶×Íà»ç¹ÊÒÃª¹Ô´Ë¹Öè§«Öè§ÁÕãªé¡Ñ¹ÍÂèÒ§á¾ÃèËÅÒÂÁÒ¡¢Öé¹
à¹×èÍ§¨Ò¡à»ç¹ÊÒÃ·ÕèÁÕ¡ÒÃ¹Óà¢éÒÁÒ¨ÓË¹èÒÂã¹ÃÒ¤Ò·ÕèäÁèá¾§áÅÐÁÕ»ÃÐ
ÊÔ·¸ÔÀÒ¾ÊÙ§ ã¹»Õ¾.È. 2540 ÁÕ¡ÒÃ¹Óà¢éÒÊÒÃª¹Ô´¹ÕéÁÒ¡¡ÇèÒ 9
áÊ¹¡ÔâÅ¡ÃÑÁ

¶Ö§áÁéÇèÒ abamectin ¨Ñ´ÍÂÙèã¹¡ÅØèÁÊÒÃ·ÕèÁÕ¤ÇÒÁà»ç¹¾ÔÉ
ÃØ¹áÃ§¹éÍÂ¡ÇèÒÊÒÃ¡ÅØèÁ organophosphate ËÃ×Í carbamate ÁÒ¡
áµèàÁ×èÍÁÕ¡ÒÃãªé¡Ñ¹ÁÒ¡¢Öé¹¡ç·ÓãËéÁÕâÍ¡ÒÊÊÑÁ¼ÑÊ¶Ù¡ÊÒÃáÅÐà»ç¹¾ÔÉ
¨Ò¡ÊÒÃÁÒ¡¢Öé¹ ´Ñ§¹Ñé¹á¾·Âì ¾ÂÒºÒÅ áÅÐºØ¤ÅÒ¡Ã·Ò§¡ÒÃá¾·Âì
Ö̈§ÁÕ¤ÇÒÁ¨Óà»ç¹µéÍ§ÁÕ¤ÇÒÁÃÙéà¡ÕèÂÇ¡Ñº abamectin à¾ÔèÁ¢Öé¹ à¾×èÍãËé

ÊÒÁÒÃ¶ÇÔ¹Ô̈ ©ÑÂ ́ ÙáÅÃÑ¡ÉÒ áÅÐãËé¤ÇÒÁÃÙéá¡è»ÃÐªÒª¹ä é́ÍÂèÒ§¶Ù¡µéÍ§
àÃÒÁÒÃÙé̈ Ñ¡ÊÒÃ abamectin ¡Ñ¹ Ṍ¡ÇèÒ

 Abamectin ¤×ÍÍÐäÃ ?
Abamectin (ÃÙ»·Õè 1 áÅÐ 2) à»ç¹ÊèÇ¹¼ÊÁ¢Í§ÊÒÃ

avermectins 2 ª¹Ố  ¤×Í avermectin B1a ÍÑµÃÒÊèÇ¹ 80 % áÅÐ
avermectin B1b 20% â´ÂÊÒÃ·Ñé§ÊÍ§ª¹Ố ¹ÕéÁÕÄ· Ô̧ìáÅÐ¤ÇÒÁà»ç¹¾ÔÉ
·Õè¤ÅéÒÂ¡Ñ¹ ÊÒÃ avermectins ä é̈́ Ò¡¢ºÇ¹¡ÒÃËÁÑ¡ (fermentation)
¢Í§àª×éÍáº¤·ÕàÃÕÂã¹´Ô¹¡ÅØèÁ actinomycete ª×èÍ Streptomyces

avermitilis  ÊÒÃ abamectin ÁÕÄ·¸Ôìã¹¡ÒÃ¦èÒáÁÅ§áÅÐ»ÅÇ¡
ÁÕ¡ÒÃãªéà¾×èÍ¤Çº¤ØÁáÁÅ§ã¹¾×ªàÈÃÉ°¡Ô̈ ÍÂèÒ§¡ÇéÒ§¢ÇÒ§·Ñé§äÁé¼Å ¼Ñ¡
áÅÐäÁé»ÃÐ´ÑºµèÒ§æ

Abamectin à»ç¹¼ÅÖ¡¼§ÊÕàËÅ×Í§ÍèÍ¹ ÊÒÁÒÃ¶µỐ ä¿àÁ×èÍä é́
ÃÑº¤ÇÒÁÃéÍ¹ËÃ×Íà»ÅÇä¿ áÅÐÃÐàºỐ ä é́àÁ×èÍÁÕÊÒÃ oxidizer ÍÂÙè́ éÇÂ
à»ç¹ÊÒÃ·ÕèäÁèÅÐÅÒÂ¹éÓ áµèÅÐÅÒÂä é́́ Õã¹ÊÒÃµÑÇ·ÓÅÐÅÒÂ àªè¹ acetone,
methanol, isopropanol ËÃ×Í toluene  ¼ÅÔµÀÑ³±ì abamectin
¨Ö§µéÍ§ÁÕµÑÇ·ÓÅÐÅÒÂÍÂÙè´éÇÂàÊÁÍ â´ÂÁÕÅÑ¡É³Ðà»ç¹¹éÓÊÕàËÅ×Í§
¹éÓµÒÅÍèÍ¹ ËÃ×Í¹éÓµÒÅà¢éÁ

Abamectin à»ç¹ÊÒÃ·ÕèäÁè́ Ù́ «ÖÁ·Ò§¼ÔÇË¹Ñ§ ÊèÇ¹·Ò§ÃÐºº
·Ò§à Ố¹ÍÒËÒÃÁÕä é́ºéÒ§áµèã¹ÍÑµÃÒÊèÇ¹·ÕèµèÓ ÊèÇ¹·Õè́ Ù́ «ÖÁ¨Ð¶Ù¡¡Ó Ñ́̈
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Abamectin�ÊÒÃà¤ÁÕ¡Ó Ñ́̈ áÁÅ§µÑÇãËÁè·Õè¤ÇÃÃÙé̈ Ñ¡
ÃÍ§ÈÒÊµÃÒ¨ÒÃÂì¹ÒÂá¾·ÂìÇÔ¹ÑÂ  Ç¹Ò¹Ø¡ÙÅ

ÃÙ»·Õè 1  áÊ´§â¤Ã§ÊÃéÒ§¢Í§ÊÒÃ avermectins

Avermectins »ÃÐ¡Íº é́ÇÂ 8 components ¤×Í

R1 R2 X-Y

    Avermectins A1a CH
3

C
2
H

5
CH=CH

A1b CH
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CH=CH
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5
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ÍÍ¡¨Ò¡ÃèÒ§¡ÒÂÊÑµÇì·´ÅÍ§ã¹ 2 ÇÑ¹ â´ÂÊèÇ¹ãË­è 70-80 %
¶Ù¡¢ÑºÍÍ¡·Ò§ÍØ¨¨ÒÃÐ ã¹ÊÑµÇì·´ÅÍ§¤èÒ¤ÃÖè§ªÕÇÔµ¢Í§ÊÒÃã¹à¹×éÍàÂ×èÍ
»ÃÐÁÒ³ 1-2 ÇÑ¹

Abamectin ÍÍ¡Ä· Ô̧ìÍÂèÒ§äÃ ?
ÊÒÃ abamectin ÍÍ¡Ä·¸ÔìÃº¡Ç¹¡ÒÃÊè§¼èÒ¹ÊÑ­­Ò³

»ÃÐÊÒ·ÃÐËÇèÒ§à«ÅÅì»ÃÐÊÒ·áÅÐà«ÅÅì»ÃÐÊÒ·¡ÅéÒÁà¹×éÍã¹ºÃÔàÇ³
synapse ·Õè̈ Óà¾ÒÐ áÅÐÁÕÁÒ¡ã¹ÊÁÍ§¢Í§áÁÅ§ ¨ÐÁÕ¼Å·ÓãËé¡ÅéÒÁ
à¹×éÍÍèÍ¹áÃ§ (paralyse) áµèã¹ÊÑµÇìàÅÕéÂ§ÅÙ¡ é́ÇÂ¹Á ÊÒÃ abamectin
¼èÒ¹ blood brain barrier ä é́¹éÍÂ ̈ ÐÁÕ¼ÅµèÍÃÐºº»ÃÐÊÒ·ÊèÇ¹¡ÅÒ§
ä´éàÁ×èÍÁÕ¢¹Ò´ÊÙ§ÁÒ¡à·èÒ¹Ñé¹

¹Í¡¨Ò¡ abamectin áÅéÇ ÊÒÃ ivermectin «Ö è§ÁÕ
¤Ø³ÊÁºÑµÔ¤ÅéÒÂ¡Ñ¹ãªéà»ç¹ÂÒ¦èÒ¾ÂÒ Ô̧µÑÇ¡ÅÁ «Öè§Í§¤ì¡ÒÃÍ¹ÒÁÑÂâÅ¡
àÍ§á¹Ð¹ÓãËéãªéã¹â¤Ã§¡ÒÃá¡é»Ñ­ËÒµÒºÍ´ (river blindness)
¨Ò¡¾ÂÒ Ô̧µÑÇ¡ÅÁª×èÍ Onchocerca volvulus ã¹ÍÒ¿ÃÔ¡ÒµÐÇÑ¹µ¡

Abamectin à»ç¹¾ÔÉµèÍáÁÅ§ »ÅÒáÅÐÊÑµÇì¹éÓ·ÕèäÁèÁÕ¡ÃÐ Ù́¡
ÊÑ¹ËÅÑ§ ã¹¹¡áÅÐÊÑµÇìÁÕ¡ÃÐ´Ù¡ÊÑ¹ËÅÑ§¢¹Ò´·Õèà¡Ô´¾ÔÉµéÍ§ÊÙ§ÁÒ¡
ã¹Ë¹Ù¢¹Ò´·Õè·ÓãËéË¹ÙµÒÂ¤ÃÖè§Ë¹Öè§ (LD

50
) ¤×ÍµÑé§áµè 10 mg/kg ¶Ö§

ÁÒ¡¡ÇèÒ 80 mg/kg  ÊèÇ¹ LD
50
 ¶éÒÊÑÁ¼ÑÊ·Ò§¼ÔÇË¹Ñ§µéÍ§ÁÒ¡¡ÇèÒ

330 mg/kg

ÀÒÇÐà»ç¹¾ÔÉáººà©ÕÂº¾ÅÑ¹ã¹ÊÑµÇì·´ÅÍ§ (Acute toxicity)
ÊÑµÇìàÅÕéÂ§ÅÙ¡ é́ÇÂ¹Á àªè¹ Ë¹Ù áÅÐÅÔ§ ¾ºÇèÒ¢¹Ò´»ÃÐÁÒ³

2 mg/kg ·ÓãËéà¡Ố ÍÒ¡ÒÃÍÒà ṎÂ¹   ¢¹Ò´ÁÒ¡¡ÇèÒ 24 mg/kg ·ÓãËé

à¡Ố ÃÙÁèÒ¹µÒ¢ÂÒÂáÅÐÁÕ¡ÒÃ¡´ÃÐºº»ÃÐÊÒ· àªè¹ incoordination,
ÊÑè¹ «ÖÁÅ§ áÅÐÍÒ¨¨ÐÁÕ¡ÒÃËÒÂã¨ÅéÁàËÅÇ·Õè¢¹Ò´ÊÙ§ÁÒ¡

ÀÒÇÐà»ç¹¾ÔÉàÃ×éÍÃÑ§ã¹ÊÑµÇì·´ÅÍ§ (Chronic toxicity)
ÊÑµÇì·´ÅÍ§ àªè¹ Ë¹Ù áÅÐÊØ¹Ñ¢ àÁ×èÍä é́ÃÑºÊÒÃ¢¹Ò´ 0.5 -1

mg/kg/day µỐ µèÍ¡Ñ¹à»ç¹àÇÅÒ 1 »Õ ·ÓãËéÊÑµÇìÁÕÃÙÁèÒ¹µÒ¢ÂÒÂ¡ÇéÒ§
¹éÓË¹Ñ¡Å´ µÑÇÊÑè¹ áÅÐàª×èÍ§ªéÒ   ¢éÍÁÙÅã¹Ë¹ÙªÕéÇèÒ¶éÒä é́ÊÒÃ abamectin
µèÍà¹×èÍ§¢¹Ò´ 0.4 mg/kg ÍÒ¨¨ÐÁÕ¼ÅµèÍ·ÒÃ¡ã¹¤ÃÃÀì ÁÕ¡ÒÃàÊÕÂªÕÇÔµ
ã¹¤ÃÃÀì (stillbirth) ÊÙ§¢Öé¹ áµè¡ÒÃ·ÓãËéÃÙ»ÇÔ»ÃÔµ (teratogenic
effect) µéÍ§ä´éÃÑº¢¹Ò´ÊÙ§¨¹ÁÕÍÑ¹µÃÒÂ¡ÑºáÁèà·èÒ¹Ñé¹

¨Ò¡¡ÒÃÈÖ¡ÉÒ¡ÒÃ¡èÍÁÐàÃç§ã¹Ë¹Ù¢ÒÇáÅÐË¹Ù¶Õº¨Ñ¡Ã
äÁèÁÕËÅÑ¡°Ò¹ÇèÒ abamectin ¨Ðà»ç¹ÊÒÃ¡èÍÁÐàÃç§

ÀÒÇÐà»ç¹¾ÔÉ¢Í§ abamectin ã¹¤¹
ÀÒÇÐ¾ÔÉ¨Ò¡¡ÒÃä´éÃÑºÊÒÃ abamectin ÁÕ¹éÍÂÁÒ¡

·Õè¼èÒ¹ÁÒÁÕÃÒÂ§Ò¹¨Ò¡äµéËÇÑ¹ 2 ÃÒÂ§Ò¹ÇèÒ ÁÕ¼Ùé»èÇÂÃÇÁ 20 ¤¹à·èÒ¹Ñé¹
«Öè§ÊèÇ¹ãË­èÁÕÍÒ¡ÒÃàÅç¡¹éÍÂËÃ×ÍäÁèÁÕÍÒ¡ÒÃ ÁÕ»ÃÐÁÒ³ 4 ÃÒÂ
·ÕèÁÕÍÒ¡ÒÃË¹Ñ¡ â´Â¼Ùé»èÇÂ¨ÐÁÕ¤ÇÒÁ´Ñ¹âÅËÔµµèÓ ËÁ´ÊµÔ â¤ÁèÒ
(coma) ÁÕ¡ÒÃÊÓÅÑ¡ã¹ÃÐºº·Ò§à´Ô¹ËÒÂã¨áÅÐà¡Ô´ÀÒÇÐËÒÂã¨
ÅéÁàËÅÇ áÅÐ¼Ùé»èÇÂ 1 ÃÒÂàÊÕÂªÕÇÔµã¹ÊÑ»´ÒËì·Õè 3 ¨Ò¡¡ÒÃ·ÕèÍÇÑÂÇÐ
ËÅÒÂÃÐººÅéÁàËÅÇ (multiorgan failure)

ÊÓËÃÑºã¹»ÃÐà·Èä·Â¹Ñé¹ ã¹»Õ¾.È. 2548 ÈÙ¹Âì¾ÔÉÇÔ·ÂÒ
ä´éÃÑº¡ÒÃ»ÃÖ¡ÉÒ¼Ùé»èÇÂ·Õè¡Ô¹ÊÒÃ abamectin ÃÇÁ·Ñé§ÊÔé¹ 45 ÃÒÂ
ã¹¨Ó¹Ç¹¹ÕéÁÕ

ÃÙ»·Õè 2  áÊ´§â¤Ã§ÊÃéÒ§¢Í§ÊÒÃ avermectin B1a áÅÐ B1b
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- 10 ÃÒÂ ¼Ùé»èÇÂäÁèÁÕÍÒ¡ÒÃ
- 19 ÃÒÂ ÁÕÍÒ¡ÒÃà¾ÕÂ§àÅç¡¹éÍÂ ¤×Í ¤Å×è¹äÊé ÍÒà ṎÂ¹

áÊºã¹»Ò¡  áÅÐÁÕ 6 ÃÒÂ·Õè«ÖÁÅ§
- 16 ÃÒÂ ËÁ´ÊµÔ â¤ÁèÒ ¤ÇÒÁ Ñ́¹âÅËÔµµèÓ áÅÐÁÕÀÒÇÐ

metabolic acidosis ã¹¨Ó¹Ç¹¹Õé 5 ÃÒÂàÊÕÂªÕÇÔµ
¨ÐàËç¹ä´éÇèÒ¼Ùé»èÇÂ¢Í§»ÃÐà·Èä·ÂÁÕ¤ÇÒÁÃØ¹áÃ§ÁÒ¡¡ÇèÒ

ÃÒÂ§Ò¹¢Í§µèÒ§»ÃÐà·È¶Ö§áÁéÇèÒÍÒ¡ÒÃ¨Ð¤ÅéÒÂ¡Ñ¹ áµèÍÑµÃÒ¡ÒÃ
àÊÕÂªÕÇÔµÊÙ§¡ÇèÒ  ©Ð¹Ñé¹ÊÒÃà¤ÁÕ¡Ó Ñ́̈ áÁÅ§ abamectin  ̈ Ö§äÁèÊÒÁÒÃ¶
¶×ÍÇèÒà»ç¹ÊÒÃ·Õè»ÅÍ´ÀÑÂµèÍ¤¹àÊÁÍä»

ÊÓËÃÑº¡Åä¡¡ÒÃà¡Ô´¾ÔÉã¹¤¹¹Ñé¹¤§¤ÅéÒÂ¡ÑºÊÑµÇì·´ÅÍ§
áµèÍÕ¡»ÃÐ¡ÒÃ·Õè¨ÐµéÍ§¤Ó¹Ö§¶Ö§ ¤×Í ¼Ùé»èÇÂàËÅèÒ¹ÕéÍÒ¨¨Ðà¡Ô´ÀÒÇÐ
à»ç¹¾ÔÉ¨Ò¡µÑÇ·ÓÅÐÅÒÂ (solvent) ÃèÇÁ´éÇÂ¡çä´é à¾ÃÒÐÀÒÇÐ
¤ÇÒÁ´Ñ¹âÅËÔµµèÓ «ÖÁÅ§ áÅÐÁÕ»Í´ÍÑ¡àÊº¹Ñé¹ ¡ÒÃÊÙ´´ÁËÃ×Í
ÊÓÅÑ¡µÑÇ·ÓÅÐÅÒÂ¡ç¡èÍãËéà¡Ô´ÀÒÇÐàËÅèÒ¹Ñé¹ä´é   ©Ð¹Ñé¹¢Ñé¹µÍ¹¡ÒÃ
ÃÑ¡ÉÒËÒ¡¨Ð¾Ô¨ÒÃ³ÒãÊèÊÒÂÅéÒ§·éÍ§ ¨ÐµéÍ§¤Ó¹Ö§¶Ö§¤ÇÒÁàÊÕèÂ§¨Ò¡
¡ÒÃà¡Ố ¾ÔÉ¨Ò¡µÑÇ·ÓÅÐÅÒÂãËéÁÒ¡

¡ÒÃÃÑ¡ÉÒàÁ×èÍ¼Ùé»èÇÂ¡Ô¹ÊÒÃ abamectin
¢³Ð¹Õé¡ÒÃÃÑ¡ÉÒÊèÇ¹ãË­è¤§à»ç¹¡ÒÃÃÑ¡ÉÒáºº»ÃÐ¤Ñº

»ÃÐ¤Í§à·èÒ¹Ñé¹ â´ÂÀÒÇÐàÊÕèÂ§·ÕèÊÓ¤Ñ­·Õè¨ÐµéÍ§ãËé¤ÇÒÁÊ¹ã¨à»ç¹
¾ÔàÈÉ ¤×Í

1. Airway: ËÒ¡¼Ùé»èÇÂËÁ´ÊµÔ ËÃ×Í¨Ð¾Ô̈ ÒÃ³Ò·Ó¡ÒÃÅéÒ§
·éÍ§ ¤ÇÃä é́ÃÑº¡ÒÃãÊè endotrachal tube ¡èÍ¹à¾×èÍ»éÍ§¡Ñ¹ÀÒÇÐ aspi-
ration ·ÕèÍÒ¨¨Ðà¡Ố ¨Ò¡ abamectin àÍ§ËÃ×Í solvent ·ÕèÍÂÙèÃèÇÁ é́ÇÂ

2. Hypotension: ¤ÇÃãËéÊÒÃ¹éÓãËéà¾ÕÂ§¾Í ËÒ¡ÂÑ§äÁè́ Õ¢Öé¹
ÍÒ¨¾Ô̈ ÒÃ³ÒãËé vasopressor drugs ÃèÇÁ¡Ñº¡ÒÃ»ÃÐàÁÔ¹¡ÒÃ·Ó§Ò¹
¢Í§ËÑÇã¨ÇèÒÁÕÀÒÇÐËÑÇã¨àµé¹¼Ô´»¡µÔÃèÇÁ´éÇÂËÃ×ÍäÁè

¨Ð·ÃÒºä é́ÍÂèÒ§äÃÇèÒ¼Ùé»èÇÂä é́ÃÑºÊÒÃ abamectin
¡ÒÃÇÔ¹Ô̈ ©ÑÂ¾ÔÉ¨Ò¡ abamectin ¤§ä é̈́ Ò¡»ÃÐÇÑµÔ¼Ùé»èÇÂ¡Ô¹

ÊÒÃà¤ÁÕ¡Ó¨Ñ´áÁÅ§ª¹Ô´¹Õé µÒÃÒ§·Õè 1 à»ç¹µÑÇÍÂèÒ§ª×èÍ¼ÅÔµÀÑ³±ì
abamectin ·ÕèÁÕã¹»ÃÐà·Èä·Â   «Öè§·Ø¡¼ÅÔµÀÑ³±ìÁÕ¤ÇÒÁà¢éÁ¢é¹
à·èÒ¡Ñº 1.8% W/V EC

ÍÂèÒ§äÃ¡çµÒÁ ã¹ºÒ§¤ÃÑé§ªÒÇºéÒ¹ÍÒ¨àÃÕÂ¡ÇèÒ �ÂÒ´Ó�
à¹×èÍ§¨Ò¡ÇèÒ¼ÅÔµÀÑ³±ì abamectin ÁÕÅÑ¡É³Ðà»ç¹¹éÓÊÕ¹éÓµÒÅà¢éÁ
ËÒ¡¼ Ù é» èÇÂÁ Õ»ÃÐÇ Ñµ Ô¡ Ô¹ÊÒÃà¤Á Õ¡Ó¨ Ñ´áÁÅ§· Õ èÁ ÕÍÒ¡ÒÃáÅÐ
ÍÒ¡ÒÃáÊ´§äÁèàËÁ×Í¹¡ÑºÀÒÇÐ¾ÔÉ¨Ò¡   organophosphate ËÃ×Í
carbamate «Öè§¤ÇÃ¨ÐÁÕÍÒ¡ÒÃáÊ´§¢Í§ cholinergic ÁÒ¡ àªè¹

ÃÙÁèÒ¹µÒàÅç¡ ¹éÓµÒ àË§×èÍáÅÐàÊÁËÐÁÒ¡ ÁÕ¡ÅéÒÁà¹×éÍÍèÍ¹áÃ§ «ÖÁÅ§
àÃÒÍÒ¨¨ÐµéÍ§¤Ố ¶Ö§ÀÒÇÐ¾ÔÉ¨Ò¡ abamectin ÁÒ¡¢Öé¹ «Öè§¨Ð·ÓãËéàÃÒ
ÃÑ¡ÉÒä´éÍÂèÒ§¶Ù¡µéÍ§áÅÐàËÁÒÐÊÁÁÒ¡¢Öé¹

àÍ¡ÊÒÃ»ÃÐ¡Íº¡ÒÃàÃÕÂºàÃÕÂ§
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URL:http://www.doa.go.th/th/lstDoa3Cate.aspx?id=100
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µÒÃÒ§·Õè 1   áÊ´§µÑÇÍÂèÒ§ª×èÍ¼ÅÔµÀÑ³±ìÍÐºÒàÁç¡µÔ¹·Õè¢Öé¹·ÐàºÕÂ¹ã¹»ÃÐà·Èä·Â
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To⌧Case ConferenceTo⌧Case ConferenceTo⌧Case ConferenceTo⌧Case ConferenceTo⌧Case Conference

¼Ùé»èÇÂË­Ô§ä·Â¤ÙèÍÒÂØ 18 »Õ ÍÒªÕ¾·Ó§Ò¹âÃ§§Ò¹·Ó¹ÒÌÔ¡Ò ÀÙÁÔÅÓà¹Ò Ñ̈§ËÇÑ́ ÊØÃÔ¹·Ãì
»ÃÐÇÑµÔ̈ Ò¡¼Ùé»èÇÂáÅÐ­ÒµÔ·Õè¹ÓÊè§ àª×èÍ¶×Íä é́
»ÃÐÇÑµÔ»Ñ̈ Ø̈ºÑ¹:

8 ÇÑ¹¡èÍ¹ÁÒâÃ§¾ÂÒºÒÅ¼Ùé»èÇÂÁÕÍÒ¡ÒÃä¢éµèÓ æ äÁèË¹ÒÇÊÑè¹ ºè¹»Ç´ÈÕÃÉÐºÃÔàÇ³¢ÁÑº·Ñé§ 2 ¢éÒ§ºÒ§¤ÃÑé§ ¤Å×è¹äÊéÍÒà ṎÂ¹à»ç¹
àÈÉÍÒËÒÃµÅÍ´ ÊÑ§à¡µÇèÒ¡Ô¹ÍÒËÒÃä é́¹éÍÂÅ§ àÃÔèÁÁÕÍÒ¡ÒÃ Ø̈¡á¹è¹ºÃÔàÇ³ÅÔé¹»Õè  »ÑÊÊÒÇÐáÅÐÍØ̈ ¨ÒÃÐ»¡µÔ   «×éÍÂÒ¨Ò¡ÃéÒ¹¢ÒÂÂÒ  ä é́á¡è
ÂÒ sodium salicylate 5 tablets, chloramphenicol 6 tablets, tetracycline 6 tablets áÅÐ paracetamol (500) 10 tablets
ã¹àÇÅÒ 2 ÇÑ¹ ÍÒ¡ÒÃäÁè́ Õ¢Öé¹

5 ÇÑ¹¡èÍ¹ ä»µÃÇ¨·Õè¤ÅÔ¹Ô¡ á¾·ÂìµÃÇ¨áÅÐÊ§ÊÑÂÁÕÀÒÇÐµÑºÍÑ¡àÊº µÃÇ¨¾º TB 3.6 g/dL, DB 3.0 g/dL, ALT 260 U/L
á¹Ð¹ÓãËéÁÒâÃ§¾ÂÒºÒÅ µèÍÁÒÁÕÍÒ¡ÒÃàËÅ×Í§ÁÒ¡ ÍèÍ¹à¾ÅÕÂ ä¢éÊÙ§¢Öé¹ ¤Å×è¹äÊéÍÒà ṎÂ¹µÅÍ´

2 ÇÑ¹¡èÍ¹ àÃÔèÁÁÕ¼×è¹¢Öé¹á´§µÒÁµÑÇ ¤Ñ¹àÅç¡¹éÍÂâ´ÂàÃÔèÁ·Õèá¢¹¡èÍ¹áÅÐºÃÔàÇ³Ë¹éÒáÅÐÅÓµÑÇµÒÁÁÒ ­ÒµÔáÅÐµÑÇ¼Ùé»èÇÂ
ÃÙéÊÖ¡¼×è¹ÅÒÁÁÒ¡¢Öé¹ Ö̈§ÁÒµÃÇ¨·ÕèâÃ§¾ÂÒºÒÅ Ø̈ÌÒÅ§¡Ã³ì

¼Ùé»èÇÂäÁèÁÕâÃ¤»ÃÐ¨ÓµÑÇ á¢ç§áÃ§´Õ äÁèà¤Âà»ç¹âÃ¤µÑºÍÑ¡àÊºáÅÐÍÒ¡ÒÃµÒàËÅ×Í§µÑÇàËÅ×Í§ äÁèà¤ÂãªéÂÒÊÁØ¹ä¾Ã ÂÒÅÙ¡¡ÅÍ¹
ÂÒàÁḉ áÅÐÂÒ©Ṍ ¤ØÁ¡Óà¹Ố  äÁèÁÕâÃ¤µÑºÍÑ¡àÊºã¹¤ÃÍº¤ÃÑÇ » Ô̄àÊ¸¡ÒÃÊÙººØËÃÕè ¡ÒÃ ×́èÁÊØÃÒ áÅÐ¡ÒÃãªéÂÒàÊ¾µỐ

¼Ùé»èÇÂ·Ó§Ò¹¢Ñ́ ÊÒÂ¹ÒÌÔ¡Òâ´Âãªéà·ÕÂ¹ä¢¢Ñ́  ·Ó§Ò¹ÁÒä é́¹Ò¹ 15 ÇÑ¹ â´Â·Õè·Ó§Ò¹à»ç¹ËéÍ§»Ố   ÁÕË¹éÒµèÒ§ÃÐºÒÂÍÒ¡ÒÈã¡Åé æ
2 ºÒ¹ äÁèä é́ÊÇÁË¹éÒ¡Ò¡ËÃ×Í¶Ø§Á×Íã¹¡ÒÃ·Ó§Ò¹  áÅÐËèÒ§¨Ò¡ÊÒÂ§Ò¹»ÃÐÁÒ³ 5 àÁµÃ      à»ç¹µÓáË¹è§·ÕèÁÕ¡ÒÃ¢Ñ́ ÊÒÂ é́ÇÂ trichlo-
roethylene ·Ó§Ò¹ÇÑ¹ÅÐ»ÃÐÁÒ³ 10-12 ªÑèÇâÁ§µèÍÇÑ¹
¡ÒÃµÃÇ¨ÃèÒ§¡ÒÂáÃ¡ÃÑº:
VS: BW 37 kg, Ht 130 cm, BT  39 oC, HR 110 /min, BP 130/80 mmHg
Skin: diffuse maculopapular rash at face,  neck,  trunk and extremities
HEENT: moderate icteric sclera, conjunctival hyperemia, no injected pharynx and tonsils,

multiple  cervical  lymph nodes in chain size 0.5-1 cm
Chest & Heart: within normal limits
Abdomen: soft, not tender, liver 2 FB below right costal margin, span 10 cm, no splenomegaly,

no ascites by shifting dullness test
Neuro: grossly intact
¡ÒÃµÃÇ¨·Ò§ËéÍ§»¯ÔºÑµÔ¡ÒÃ:
CBC: Hb 15.5 g/dl , HCT 44.2 %, MCV 72 fl , MCH 25.4 , RDW 14.6, WBC 22,090 /cumm, Neu 66%, Lym 12%,

Mono 0.2%, Eos 1.77%, Baso 0.44%, Platelets 305,000 /cumm.
UA: Spgr 1.015, pH 6.5, blood 4+, WBC 10-15 /HPF, RBC 50-60/HPF, protein trace, glucose negative
LFT: TB 17.6 g/dL, DB 12.3 g/dL, AST 2400 U/L, ALT 1600 U/L, ALP 246 U/L, INR 4
Electrolyte &BUN/Cr: Na 132, K 4.1, Cl 93, HCO

3
 23 mEq/l, BUN 12, Cr 0.9 g/dL,

Chest X ray: within normal limits
Ultrasound upper abdomen: no evidence of bile duct obstruction, CBD = 5 mm
Hemo culture : no growth

¾­.ÍÃ¾Ô¹  ¸¹¾Ñ¹ ì̧¾Ò³ÔªÂì*
¼ÙéªèÇÂÈÒÊµÃÒ¨ÒÃÂì¹ÒÂá¾·ÂìÊØªÑÂ  ÊØà·¾ÒÃÑ¡Éì
*á¾·Âì»ÃÐ¨ÓºéÒ¹  ÀÒ¤ÇÔªÒÍÒÂØÃÈÒÊµÃì
¤³Ðá¾·ÂÈÒÊµÃì  ¨ØÌÒÅ§¡Ã³ìÁËÒÇÔ·ÂÒÅÑÂ
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¡ÒÃÍÀÔ»ÃÒÂ
¼Ùé»èÇÂÃÒÂ¹ÕéÁÕ acute hepatitis áÅÐµèÍÁÒÍÒ¡ÒÃÃØ¹áÃ§¨¹à»ç¹

acute hepatic failure â´ÂäÁèÁÕ»ÃÐÇÑµÔËÃ×ÍËÅÑ¡°Ò¹·ÕèáÊ´§ÇèÒ¼Ùé»èÇÂ
ÁÕâÃ¤µÑºËÃ×Í¡ÒÃ·Ó§Ò¹¢Í§µÑºº¡¾ÃèÍ§ÁÒ¡èÍ¹ ¡ÒÃà¨çº»èÇÂ¤ÃÑé§¹Õé
ÊÒàËµØÊèÇ¹ãË­è¤×Í ¡ÒÃµỐ àª×éÍäÇÃÑÊµÑºÍÑ¡àÊº áÅÐ¡ÒÃä é́ÃÑºÂÒËÃ×Í
ÊÒÃ¾ÔÉ áµè¨Ò¡»ÃÐÇÑµÔ¡ÒÃãªéÂÒáÅÐ¼Å¡ÒÃµÃÇ¨·Ò§ËéÍ§»¯ÔºÑµÔ¡ÒÃ
äÁè¾ºËÅÑ¡°Ò¹¡ÒÃµÔ´àª×éÍäÇÃÑÊ·Õè·ÓãËéà¡Ô´µÑºÍÑ¡àÊº ÍÂèÒ§äÃ¡çµÒÁ
¼Ùé»èÇÂÃÒÂ¹ÕéÂÑ§ÁÕÍÒ¡ÒÃáÅÐÍÒ¡ÒÃáÊ´§·Ò§¤ÅÔ¹Ô¡Í×è¹·ÕèÊÓ¤Ñ­ÃèÇÁ é́ÇÂ
¤×Í generalized lymphadenopathy, generalized maculopapu-
lar rash áÅÐ mild esosinophilia àÁ×èÍÃèÇÁ¡ÑºÍÒ¡ÒÃµÑºÍÑ¡àÊº·ÓãËé
¤Ô´¶Ö§ÊÒàËµØ·Õèà¡ÕèÂÇ¢éÍ§¡ÑºÀÙÁÔ¤ØéÁ¡Ñ¹ µèÍÁÒàÁ×èÍä´é»ÃÐÇÑµÔà¾ÔèÁàµÔÁ
ÇèÒ¼Ùé»èÇÂ·Ó§Ò¹·Ó¤ÇÒÁÊÐÍÒ´ÊÒÂ¹ÒÌÔ¡Òã¹âÃ§§Ò¹¹ÒÌÔ¡Ò ¨Ö§ÁÕ
âÍ¡ÒÊÊÑÁ¼ÑÊ¡ÑºÊÒÃà¤ÁÕ trichloroethylene «Öè§·ÓãËéÁÕÍÒ¡ÒÃáÅÐ
ÍÒ¡ÒÃáÊ´§´Ñ§·Õè¹ÓàÊ¹Íä´é
Trichloroethylene (TCE)

à»ç¹ÊÒÃà¤ÁÕ·ÕèãªéºèÍÂã¹ÍØµÊÒË¡ÃÃÁËÅÒÂ»ÃÐàÀ· â´Â»¡µÔ
àÃÒ¨ÐãªéÊÒÃµÑÇ¹Õéà»ç¹µÑÇ·Ó¤ÇÒÁÊÐÍÒ´âÅËÐáÅÐªÔé¹ÊèÇ¹âÅËÐ â´Âä»
ÅéÒ§¤ÃÒº¹éÓÁÑ¹ËÃ×ÍÊÔè§Ê¡»Ã¡·ÕèµỐ ÍÂÙèÍÍ¡ (degreasing) ¹Í¡¨Ò¡
¹ÕéÂÑ§ÊÒÁÒÃ¶ãªéÊÒÃµÑÇ¹Õéà»ç¹ÊÒÃµÑé§µé¹ã¹¡ÒÃ¼ÅÔµÊÒÃà¤ÁÕµÑÇÍ×è¹ä´é

 TCE à¢éÒÊÙèÃèÒ§¡ÒÂä´é·Ñé§¡ÒÃ¡Ô¹áÅÐ¡ÒÃËÒÂã¨ áÅÐ´Ù´«ÖÁ
¼èÒ¹·Ò§¼ÔÇË¹Ñ§ä é́ºéÒ§ â´Â·Õè¡ÒÃËÒÂã¨à»ç¹·Ò§à¢éÒËÅÑ¡ã¹¡ÒÃÊÑÁ¼ÑÊ
¨Ò¡¡ÒÃ»ÃÐ¡ÍºÍÒªÕ¾  ¤ÇÒÁà»ç¹¾ÔÉà¡Ô´ä´éµÑé§áµè¡ÒÃÊÑÁ¼ÑÊÊÒÃ¹Õé
·ÓãËéÁÕ¼ÔÇË¹Ñ§ÍÑ¡àÊº ¼×è¹ ¤Ñ¹ áÅÐàÁ×èÍà¢éÒÊÙèÃèÒ§¡ÒÂ¡çÊÒÁÒÃ¶·ÓãËé
à»ç¹¾ÔÉ ã¹»ÃÔÁÒ³ÁÒ¡¨ÐÁÕÄ· Ô̧ìà»ç¹ÂÒÊÅº ·ÓãËéµÑºÍÑ¡àÊºáÅÐËÑÇã¨
àµé¹¼Ố »¡µÔä é́ 1 áÅÐàÁ×èÍä é́ÃÑºÊÒÃ¹Õéà»ç¹ÃÐÂÐàÇÅÒ¹Ò¹ æ â´ÂÁÒ¡
¨Ò¡¡ÒÃ»ÃÐ¡ÍºÍÒªÕ¾¨Ð·ÓãËéÁÕ polyneuropathy áÅÐÍÒ¨à»ç¹ÊÒÃ

¡èÍà¡Ố ÁÐàÃç§ä é́ 2

TCE ÂÑ§¡èÍãËéà¡Ô´¡ÅØèÁÍÒ¡ÒÃáÅÐÍÒ¡ÒÃáÊ´§·ÕèÍÒ¨àÃÕÂ¡à»ç¹
�Trichloroethylene hypersensitivity syndrome� «Öè§ÍÒ¡ÒÃáÅÐ
ÍÒ¡ÒÃáÊ´§â´Â·ÑèÇ æ ä» ä é́á¡è ¼Ùé»èÇÂÁÕÍÒÂØ¹éÍÂ ÁÕ»ÃÐÇÑµÔÊÑÁ¼ÑÊ TCE
ÁÒäÁè¹Ò¹  ÁÕ¼×è¹¼ÔÇË¹Ñ§·ÑèÇÃèÒ§¡ÒÂ ÁÕµèÍÁ¹éÓàËÅ×Í§âµ·ÑèÇä»áÅÐÁÕ
µÑºÍÑ¡àÊº ¤ÇÒÁÃØ¹áÃ§ÁÕµÑé§áµèËÒÂä é́àÍ§¨¹¶Ö§àÊÕÂªÕÇÔµ

¡ÅØèÁÍÒ¡ÒÃ Ñ́§¡ÅèÒÇÂÑ§äÁèà»ç¹·ÕèÃÙé̈ Ñ¡á¾ÃèËÅÒÂ áµè Nakajima T
et al ä é́ÃÇºÃÇÁÃÒÂ§Ò¹¼Ùé»èÇÂÁÕ¡ÅØèÁÍÒ¡ÒÃ Ñ́§¡ÅèÒÇ 13 ÃÒÂ2 â´Âà»ç¹
¼ÙéªÒÂ 8 ÃÒÂ ¼ÙéË­Ô§ 5 ÃÒÂ ÍÒÂØ 17-49 »Õ â´Â·ÕèÊèÇ¹ãË­èÍÒÂØ¹éÍÂ¡ÇèÒ
30 »Õ (8/13), 8 ÃÒÂÁÕÃÐÂÐàÇÅÒ·ÕèÊÑÁ¼ÑÊ¡ÑºÊÒÃ  TCE  ¹éÍÂ¡ÇèÒ 5
ÊÑ»´ÒËì, 4 ÃÒÂ·Õè ÊÑÁ¼ÑÊ TCE ·Õè¤ÇÒÁà¢éÁ¢é¹·ÕèÊÙ§¡ÇèÒà¡³±ì·ÕèÂÍÁÃÑº
ä é́, ·Ø¡ÃÒÂÁÕ¼×è¹ â´Â·Õè 9 ÃÒÂÁÕÃÍÂâÃ¤·ÕèàÂ×èÍºØÃèÇÁ é́ÇÂ áÅÐÁÕ¼Ùé»èÇÂ
·Õèà»ç¹ÃØ¹áÃ§¨¹à»ç¹ Stevens-Johnson syndrome áÅÐ exfoliative
dermatitis, ¾º 9 ÃÒÂÁÕµÑºÍÑ¡àÊºÃèÇÁ é́ÇÂ áÅÐ¾º eosinophilia
4 ÃÒÂ

ÃÒÂ§Ò¹¼Ùé»èÇÂ·Õè¹èÒÊ¹ã¨áÅÐÁÕ¤ÇÒÁ¤ÅéÒÂ¤ÅÖ§¡Ñº¼Ùé»èÇÂÃÒÂ¹Õé
ä é́á¡èÃÒÂ§Ò¹¢Í§ Goon et al3¼Ùé»èÇÂªÒÂªÒÇÊÔ§¤â»Ãìàª×éÍÊÒÂ Ṏ¹ÍÒÂØ
36 »Õ  ÁÕ»ÃÐÇÑµÔä¢é 6 ÇÑ¹ ¼×è¹µÒÁµÑÇ 5 ÇÑ¹«Öè§µèÍÁÒÅÒÁä»ÂÑ§àÂ×èÍºØ
µÃÇ¨ÃèÒ§¡ÒÂ¾ºä¢é, generalized erythematous maculopapular
rash, pseudomembranous conjunctivitis, buccal mucosal
erosions, no hepatomegaly ¼Å skin biopsy à¢éÒä é́¡Ñº Stevens-
Johnson syndrome, ÃÐ Ñ́º serum aspartate aminotransferase
1398 U/L

 ¼Ùé»èÇÂ·Ó§Ò¹ã¹âÃ§§Ò¹¼ÅÔµ¤ÍÁà¾ÃÊà«ÍÃìà¤Ã×èÍ§»ÃÑºÍÒ¡ÒÈ
ã¹Ã¶Â¹µì àÃÔèÁ·Ó§Ò¹ä é́ 1 à ×́Í¹ äÁèä é́·Ó§Ò¹ÊÑÁ¼ÑÊ TCE â´ÂµÃ§
áµèã¹ËéÍ§·Õè·Ó§Ò¹ é́ÇÂ¡Ñ¹ ËèÒ§ä» 5 àÁµÃÁÕ¡ÒÃãªé TCE ã¹¡ÒÃ·Ó§Ò¹
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¡ÒÃ´Óà¹Ô¹âÃ¤ã¹âÃ§¾ÂÒºÒÅ
ËÅÑ§ÍÂÙèã¹âÃ§¾ÂÒºÒÅ 1 ÇÑ¹àÃÔèÁÁÕÍÒ¡ÒÃäÁè¾Ù´áÅÐ»ÅØ¡µ×è¹ÂÒ¡ ÁÕÍÒ¡ÒÃÊÑºÊ¹à»ç¹ªèÇ§ æ ä¢éÊÙ§µÅÍ´¨Ö§ãÊè ET intubation

áÅÐÂéÒÂà¢éÒ ICU à¾×èÍÊÑ§à¡µÍÒ¡ÒÃáÅÐÃÑ¡ÉÒÀÒÇÐ fulminant hepatic failure
CT brain: generalized brain edema with impending uncal herniation
Viral study: Anti HAV IgM  negative, HBsAg negative, Anti HBc IgM negative

Anti HCV negative, HCV RNA negative, Anti HSV IgM negative,
Anti EBV IgM positive, Anti EBV IgG positive
Mycoplasma Ab titer 1:160 (<1:40), Scrub thyphus Ab titer IgM (IFA) <400 (<400)
Dengue virus IgM and IgG negative
ANA : < 1:40  (< 1:40), Anti HIV negative, VDRL non reactive

¼Ùé»èÇÂÁÕÍÒ¡ÒÃàÅÇÅ§ÍÂèÒ§ÃÇ´àÃçÇ ËÁ´ÊµÔ ¤ÇÒÁ Ñ́¹âÅËÔµµèÓ ÁÕÀÒÇÐäµÇÒÂ  à¡Ố  ARDS µéÍ§ãªéà¤Ã×èÍ§ªèÇÂËÒÂã¨µÅÍ´ ä é́ÃÑº¡ÒÃ·Ó
bedside continuous hemofiltration, ä é́ÂÒ broad-spectrum antibiotics, high dose corticosteroids, vasopressor áµèÍÒ¡ÒÃ
µèÒ§ æäÁè́ Õ¢Öé¹ ¼Ùé»èÇÂàÊÕÂªÕÇÔµËÅÑ§ÍÂÙèâÃ§¾ÂÒºÒÅä é́ 5 ÇÑ¹ ¼Å  liver necropsy à»ç¹  non-specific massive hepatic necrosis
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¼ÅµÃÇ¨»ÑÊÊÒÇÐ¼Ùé»èÇÂ¾º trichloroacetic acid «Öè§à»ç¹ metabo-
lite ¢Í§ TCE ÊÙ§à¾ÕÂ§ 32 mg/L â´Â·Õè biological threshold limit
¡ÓË¹´äÇé·Õè 100 mg/L ¹Í¡¨Ò¡¹Õé»ÃÐÇÑµÔ¡ÒÃµÃÇ¨ÃÐ´Ñº TCE
ã¹âÃ§§Ò¹äÁèà¡Ô¹ÃÐ Ñ́º threshold áÅÐ¡ÒÃµÃÇ¨ËÒ trichloroacetic-
acid ã¹»ÑÊÊÒÇÐ¢Í§à¾×èÍ¹ÃèÇÁ§Ò¹¾ºÇèÒ·Ø¡¤¹ÁÕÃÐ´ÑºäÁèà¡Ô¹ bio-
logical threshold limit

¼Ùé»èÇÂàÊÕÂªÕÇÔµËÅÑ§ÃÑ¡ÉÒã¹âÃ§¾ÂÒºÒÅä é́ 14 ÇÑ¹ ¼Å¡ÒÃµÃÇ¨
È¾¾º edema of the larynx, spleen, bronchopneumonia,
adrenal hemorrhage

áÁéÇèÒ¡ÅØ èÁÍÒ¡ÒÃ TCE hypersensitivity syndrome
¨ÐÁÕ¼ÙéÃÒÂ§Ò¹äÁèÁÒ¡¹Ñ¡ áµè¨Ò¡¡ÒÃÈÖ¡ÉÒ abstract (ÃÒÂ§Ò¹à»ç¹
ÀÒÉÒ Ṏ¹)  Xia et al ·Õèä é́ÃÒÂ§Ò¹¼Ùé»èÇÂ 50 ÃÒÂ·ÕèÁÕ dermatitis
medicamentosa ¨Ò¡¡ÒÃÊÑÁ¼ÑÊ TCE ã¹»ÃÐà·È Ṏ¹4 â´ÂÁÕÍÒ¡ÒÃ
·Ò§¤ÅÔ¹Ô¡·ÕèÊÓ¤Ñ­¤×Í ¼×è¹¼ÔÇË¹Ñ§, ä¢é, µèÍÁ¹éÓàËÅ×Í§âµ áÅÐ¡ÒÃ·Ó§Ò¹
¢Í§µÑº¼Ố »¡µÔ ¼×è¹¼ÔÇË¹Ñ§ÊèÇ¹ãË­è̈ Ðà»ç¹ exfoliative dermati-
tis ËÃ×Í erythema multiforme â´Â·Õè¤ÇÒÁÃØ¹áÃ§¢Í§ÍÒ¡ÒÃ·Ò§
¤ÅÔ¹Ô¡äÁèÁÕ¤ÇÒÁÊÑÁ¾Ñ¹ ì̧¡Ñº»ÃÔÁÒ³¡ÒÃÊÑÁ¼ÑÊ TCE

ã¹»ÃÐà·Èä·ÂÁÕÃÒÂ§Ò¹¼Ùé»èÇÂ 2 ©ºÑº â´ÂÃÒÂ§Ò¹©ºÑºáÃ¡5

ä é́ÃÑº¡ÒÃÍéÒ§ÍÔ§â´Â Nakajima T et al é́ÇÂ «Öè§à»ç¹¼Ùé»èÇÂË­Ô§ÍÒÂØ
18 »Õ ·Ó§Ò¹ãªéÊÒÃ TCE ·Ó¤ÇÒÁÊÐÍÒ´¶Ø§à·éÒ ·Ó§Ò¹ä é́ 2 à ×́Í¹
ÁÕÍÒ¡ÒÃä¢é ¼×è¹ generalized erythematous maculopapular rash,
jaundice, enlarged cervical lymph nodes áÅÐ hepatomegaly
µÃÇ¨¾º serum aspartate aminotransferase 115 U/L
ËÅÑ§¡ÒÃÃÑ¡ÉÒ ¼Ùé»èÇÂÁÕÍÒ¡ÒÃ Ṍ¢Öé¹ áÅÐä é́ÁÕ¡ÒÃ·Ó patch test é́ÇÂ
TCE áÅÐ trichloroacetic acid ä é́¼ÅºÇ¡ áÊ´§ÁÕ hypersensi-
tivity µèÍ TCE áÅÐ metabolites ¢Í§ÁÑ¹

ÃÒÂ§Ò¹©ºÑº·Õè 2 à»ç¹¼Ùé»èÇÂË­Ô§ 2 ÃÒÂ  ÍÒÂØ 23 áÅÐ 24 »Õ
·Ó§Ò¹ã¹âÃ§§Ò¹à´ÕÂÇ¡Ñ¹ â´Â·Ó¤ÇÒÁÊÐÍÒ´ÊÒÂ¹ÒÌÔ¡Ò´éÇÂÊÒÃ
TCE ¼Ùé»èÇÂ·Ñé§ 2 ÃÒÂÁÕä¢é, generalized erythematous maculo-
papular rash with mucosal involvement áÅÐÁÕ hepatitis
â´Â¼Ùé»èÇÂ 1 ÃÒÂà¡Ô´ fulminant hepatitis áÅÐàÊÕÂªÕÇÔµ 2
ÊÑ»´ÒËìËÅÑ§¨Ò¡ÁÕÍÒ¡ÒÃ ÊèÇ¹¼Ùé»èÇÂÍÕ¡ÃÒÂÁÕÍÒ¡ÒÃ Ṍ¢Öé¹

¡Åä¡¡ÒÃà¡Ô´¡ÅØèÁÍÒ¡ÒÃàªè¹¹Õé â´Âà©¾ÒÐÍÂèÒ§ÂÔè§¡ÒÃà¡Ô´¼×è¹
¼ÔÇË¹Ñ§·ÑèÇÃèÒ§¡ÒÂáÅÐµÑºÍÑ¡àÊº ÂÑ§äÁèà»ç¹·Õè·ÃÒºá¹èªÑ́  â´Âàª×èÍÇèÒ
à»ç¹  delayed type hypersensitivity

â´Â»¡µÔ TCE ¶Ù¡ metabolized â´Â cytochrome P450 2E1
à»ç¹ chloral hydrate áÅÐ¶Ù¡ metabolized µèÍ é́ÇÂ alcohol áÅÐ
aldehyde dehydrogenase à»ç¹ trichloroethanol áÅÐ trichloro-
acetic acid µÒÁÅÓ Ñ́º ¡ÒÃ·ÕèÁÕ¤ÇÒÁ¼Ố »¡µÔ¢Í§ enzyme ã´ æ
ã¹¢ºÇ¹¡ÒÃ¹Õé ÍÒ¨·ÓãËéÁÕ¡ÒÃ¤Ñè§¢Í§ metabolites ä´é áµèÂÑ§
äÁèÊÒÁÒÃ¶Í¸ÔºÒÂÍÒ¡ÒÃ·Ò§¤ÅÔ¹Ô¡ä´é·Ñé§ËÁ´

à¹×èÍ§¨Ò¡ÍÒ¡ÒÃ·Ò§¤ÅÔ¹Ô¡¢Í§ TCE hypersensitivity syn-

drome ÁÕ¤ÇÒÁ¤ÅéÒÂ¤ÅÖ§ phenytoin syndrome áÅÐ halothane
induced hepatitis áÅÐÁÕ¡ÒÃÈÖ¡ÉÒ¶Ö§¼Å¢Í§ acetylation ̈ Ò¡ N-
acetyltransferase (NAT) µèÍ¡ÒÃà¡Ố  Stevens-Johnson syndrome
¨Ò¡ÂÒËÅÒÂª¹Ô´7 ¨Ö§ÍÒ¨à»ç¹ä´éÇèÒ ¤ÇÒÁ¼Ô´»¡µÔ¢Í§ NAT
ÁÕ¤ÇÒÁà¡ÕèÂÇ¢éÍ§µèÍ¡ÒÃà¡Ố  TCE hypersensitivity syndrome

ÂÑ§äÁèÁÕ¡ÒÃÃÑ¡ÉÒ·Õ èä´é¼ÅªÑ´à¨¹ã¹¡ÒÃÃÑ¡ÉÒ¡ÅØ èÁÍÒ¡ÒÃ¹Õ é
áÁéÇèÒ¨ÐÁÕ¡ÒÃá¹Ð¹ÓãËéÂÒ¡ÅØèÁ corticosteroid4 áµè¡çÁÕÃÒÂ§Ò¹
¼ÙéàÊÕÂªÕÇÔµ¨Ò¡¡ÅØèÁÍÒ¡ÒÃ¹Õ éáÁéÇèÒä´éÃÑºÂÒ hydrocorticosone
ã¹¢¹Ò´ÊÙ§3 ÃÇÁ·Ñé§¼Ùé»èÇÂÃÒÂ¹Õé́ éÇÂ

â´ÂÊÃØ»¡ÅØèÁÍÒ¡ÒÃ TCE hypersensitivity syndrome
áÁéÇèÒ¨ÐäÁè¾ººèÍÂ áµèÁÕ¤ÇÒÁÃØ¹áÃ§¶Ö§á¡èªÕÇÔµ ´Ñ§¹Ñé¹àÁ×èÍÁÕ¼Ùé»èÇÂ
·ÕèÁÕ¼×è¹ÃèÇÁ¡Ñº hepatitis á¾·Âì¤ÇÃÇÔ¹Ô̈ ©ÑÂáÂ¡âÃ¤ â´ÂÃÇÁ¡ÅØèÁ
ÍÒ¡ÒÃ¹ÕéäÇé´éÇÂáÅÐ¤ÇÃÊÑÁÀÒÉ³ì»ÃÐÇÑµÔ¡ÒÃ·Ó§Ò¹ãËéªÑ´à¨¹

àÍ¡ÊÒÃ»ÃÐ¡Íº¡ÒÃàÃÕÂºàÃÕÂ§
1. Gerace RV. Near-fatal intoxication by 1,1,1-trichloroethane.
Ann Emerg Med 1981 Oct; 10(10): 533-4.
2. Nakajima T, Yamanoshita O, Kamijima M, Kishi R, Ichihara
G. Generalized skin reactions in relation to trichloroethylene
exposure: a review from the viewpoint of drug-metabolizing
enzymes. J Occup Health 2003 Jan; 45(1): 8-14.
3. Goon AT, Lee L-T, Tay Y-K , Yosipovitch G, Ng S-K, Giam
Y-C et al. A case of trichloroethylene hypersensitivity syn-
drome. Arch Dermatol 2001 Mar; 137: 274-6.
4. Xia LH, Huang HL, Kuang SR, Liu HF, Kong LZ. [A clini-
cal analysis of 50 cases of medicament-like dermatitis due
to trichloroethylene] Zhonghua Lao Dong Wei Sheng Zhi Ye
Bing Za Zhi 2004 Jun; 22(3): 207-10. [Article in Chinese]
5. Chittasobhaktra T, Wannanukul W, Wattanakrai P,
Pramoolsinsap C, Sohonslitdsuk A, Nitiyanant P. Fever, skin
rash, jaundice and lymphadenopathy after trichloroethylene
exposure: a case report. J Med Assoc Thai 1997 Sep; 80:
S144-7.
6. Pantucharoensri S, Boontee P, Likhitsan P, Padungtod C,
Prasartsansoui S. Generalized eruption accompanied by hepa-
titis in two Thai metal cleaners exposed to trichloroethyl-
ene. Ind. Health 2004 Jul; 42(3): 385-8.
7. Dietrich A, Kawakubo Y, Rzany B, Mockenhaupt M, Simon
JC, Schopf E. Low N-acetylating capacity in patients with
Stevens-Johnson syndrome and toxic epidermal necrolysis.
Exp Dermatol 1995 Oct; 4(5): 313-6.
 diethylene glycolpropylene glycol
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¼ÅÔµÀÑ³±ì·⌫ èãªéã¹ºéÒ¹àÃ×Í¹¼ÅÔµÀÑ³±ì·⌫ èãªéã¹ºéÒ¹àÃ×Í¹¼ÅÔµÀÑ³±ì·⌫ èãªéã¹ºéÒ¹àÃ×Í¹¼ÅÔµÀÑ³±ì·⌫ èãªéã¹ºéÒ¹àÃ×Í¹¼ÅÔµÀÑ³±ì·⌫ èãªéã¹ºéÒ¹àÃ×Í¹ (HOUSEHOLD PRODUCTS) (HOUSEHOLD PRODUCTS) (HOUSEHOLD PRODUCTS) (HOUSEHOLD PRODUCTS) (HOUSEHOLD PRODUCTS)

ÍØÁÒ¾ÃÍØÁÒ¾ÃÍØÁÒ¾ÃÍØÁÒ¾ÃÍØÁÒ¾Ã Ê´Ñº¸ÃÃÁÒÃÑ¡Éì ìÊ´Ñº¸ÃÃÁÒÃÑ¡Éì ìÊ´Ñº¸ÃÃÁÒÃÑ¡Éì ìÊ´Ñº¸ÃÃÁÒÃÑ¡Éì ìÊ´Ñº¸ÃÃÁÒÃÑ¡Éì ì
¨ÒÃØÇÃÃ³¨ÒÃØÇÃÃ³¨ÒÃØÇÃÃ³¨ÒÃØÇÃÃ³¨ÒÃØÇÃÃ³ ÈÃ⌫ÍÒÀÒÈÃ⌫ÍÒÀÒÈÃ⌫ÍÒÀÒÈÃ⌫ÍÒÀÒÈÃ⌫ÍÒÀÒ
ÍÑ¨©ÃÒÍÑ¨©ÃÒÍÑ¨©ÃÒÍÑ¨©ÃÒÍÑ¨©ÃÒ ·Í§ÀÙ·Í§ÀÙ·Í§ÀÙ·Í§ÀÙ·Í§ÀÙ
ÊØ¹Ñ¹·ìÊØ¹Ñ¹·ìÊØ¹Ñ¹·ìÊØ¹Ñ¹·ìÊØ¹Ñ¹·ì Ç§ÈìÇ ÔÈÇÐ¡ÃÇ§ÈìÇ ÔÈÇÐ¡ÃÇ§ÈìÇ ÔÈÇÐ¡ÃÇ§ÈìÇ ÔÈÇÐ¡ÃÇ§ÈìÇ ÔÈÇÐ¡Ã

  ÍÑ¹µÃÒÂ¨Ò¡¹éÓËÁÖ¡ (INK TOXICITY)

¹éÓËÁÖ¡ (Ink) ÁÕÊèÇ¹»ÃÐ¡ÍºËÅÑ¡·ÕèÊÓ¤Ñ­ Ñ́§¹Õé
1. ÊèÇ¹·Õè·ÓãËéà¡Ố ÊÕ ¤×Í pigments ËÃ×Í synthetic dyes

àªè¹ carbon, aniline «Öè§à»ç¹ aromatic amine  áÅÐÍÒ¨ÁÕÊèÇ¹
»ÃÐ¡Íº¢Í§ heavy metal àªè¹ arsenic, cobalt, chromium, lead
à»ç¹µé¹

2. ÊèÇ¹·ÓãËéÊÕÁÕ¤ÇÒÁ¤§µÑÇ àªè¹ resin
3. µÑÇ·ÓÅÐÅÒÂ «Öè§áºè§à»ç¹

3.1 ¹éÓ (water-based ink)
3.2 µÑÇ·ÓÅÐÅÒÂÍ×è¹æ (solvent-based ink) ä é́á¡è glycol,

glycol ether, isopropyl alcohol,  acetone, hydrocarbon, volatile
organic compounds (VOCs) à»ç¹µé¹  Ñ́§¹Ñé¹ µÑÇ·ÓÅÐÅÒÂ·ÕèÁÑ¡
·ÓãËéà¡Ố ¾ÔÉÊèÇ¹ãË­è̈ Ðà»ç¹  solvent-based ink ª¹Ố  VOCs

ª¹Ô´¢Í§¹éÓËÁÖ¡áºè§µÒÁÇÑµ¶Ø»ÃÐÊ§¤ì¡ÒÃãªé´Ñ§¹Õé

1. Writing& Printing Ink

ËÁÖ¡·Õ èãª éÊÓËÃ Ñº§Ò¹à¢ ÕÂ¹áÅÐ§Ò¹¾ÔÁ¾ìµ èÒ§æ àª è¹
ËÁÖ¡¾ÔÁ¾ì»ÃÐ·ÑºµÃÒÂÒ§ (Stamp Pad Ink), ËÁÖ¡¾ÔÁ¾ì¾ÃÔ¹àµÍÃì
(Printing Ink ËÃ×Í Ink Cartridge) ËÃ×ÍËÁÖ¡ã¹»Ò¡¡Ò à»ç¹µé¹

        ã¹ËÁÖ¡¾ÔÁ¾ì»ÃÐ·ÑºµÃÒÂÒ§
(Stamp Pad Ink) à»ç¹ËÁÖ¡·ÕèÁÕ¤ÇÒÁ
à¢éÁ¢é¹ÁÒ¡ à»ç¹ÊÕ·ÕèáËé§àÃçÇ  ÊèÇ¹µÑÇ-
·ÓÅÐÅÒÂ»ÃÐ¡Íº é́ÇÂ ethanol, gly-
col, glycerine

ÊÓËÃ ÑºËÁÖ¡¾ÔÁ¾ì¾Ã Ô¹àµÍÃ ì
(Printing Ink ËÃ×Í Ink Cartridge)
â´Â·ÑèÇä»µÑÇ·ÓÅÐÅÒÂã¹ËÁÖ¡ª¹Ố ¹Õé
¤×Í glycol, diethylene glycol ËÃ×Í

ÍÒ¨ÁÕ glycerine ́ éÇÂ
Glycol ËÃ ×ÍáÁéáµ è diethylene glycol · Õ èÁ ÕÍÂ Ù è

ÁÑ¡¨ÐäÁèÁÕ»ÃÔÁÒ³ÁÒ¡¾Í·Õè̈ Ð·ÓãËéà¡Ố ¾ÔÉ·ÕèÃØ¹áÃ§áµèÍÂèÒ§ã´ ÊèÇ¹
glyerine ÁÕ¤Ø³ÊÁºÑµÔà»ç¹ laxative emollient à·èÒ¹Ñé¹

ÊÓËÃÑºËÁÖ¡ã¹»Ò¡¡ÒÅÙ¡Å×è¹ (Ball pen Ink), »Ò¡¡ÒËÁÖ¡à¨Å
(Gel pen Ink) ¹Ñé¹ÊèÇ¹»ÃÐ¡Íº·ÕèÁÕ¹Ñé¹ÂÔè§ÁÕ»ÃÔÁÒ³¹éÍÂÁÒ¡¨¹äÁè
·ÓãËéà¡Ố ÍÑ¹µÃÒÂ Ö̈§ Ñ́̈ à»ç¹¡ÅØèÁ·ÕèäÁè·ÓãËéà¡Ố ¾ÔÉ (non-toxic)

ÊèÇ¹ËÁÖ¡ã¹à¤Ã×èÍ§¶èÒÂàÍ¡ÊÒÃ (Copy Ink, Xerox Ink)
ÁÕÊèÇ¹»ÃÐ¡Íº àªè¹ carbon, ester wax, resin, mineral oil
«Öè§ÊèÇ¹»ÃÐ¡ÍºàËÅèÒ¹Õéà»ç¹ÊÒÃ·Õèä é́ÃÑº¡ÒÃÂÍÁÃÑºáÅÐÅ§·ÐàºÕÂ¹â´Â
Í§¤ì¡ÒÃÍÒËÒÃáÅÐÂÒ¢Í§»ÃÐà·ÈÊËÃÑ°ÍàÁÃÔ¡Ò (FDA) ÇèÒà»ç¹ÊÒÃ
·Õè»ÅÍ´ÀÑÂàªè¹¡Ñ¹

2. Screen Printing Ink

ËÁÖ¡·Õèãªé áºè§à»ç¹ 4 ª¹Ố ¤×Í
2.1 UV Ink ËÁÖ¡

ª¹Ô´¹Õ é¨Ðãªéã¹§Ò¹·Õ è¾ÔÁ¾ìÅ§º¹
àÊ× éÍ ¾ÅÒÊµÔ¡ âÅËÐ ¡ÃÐ´ÒÉ
µÑÇ·ÓÅÐÅÒÂ¨ÐäÁèãªé VOCs

2.2 Water-based Ink ãªéã¹§Ò¹¾ÔÁ¾ìä´éËÅÒ¡ËÅÒÂ
ãªéµÑÇ·ÓÅÐÅÒÂ·Õèà»ç¹¹éÓ «Öè§¨ÐÅ´âÍ¡ÒÊ¡ÒÃà¡Ố ¾ÔÉ¨Ò¡ËÁÖ¡ä é́

2.3 Plastisol Ink ËÁÖ¡ª¹Ô´¹Õ éà»ç¹ËÁÖ¡·Õ èÁÕÊèÇ¹
»ÃÐ¡Íº¢Í§µÑÇ·ÓÅÐÅÒÂÊèÇ¹ãË­èà»ç¹ polyvinyl chloride(PVC)
¶Ö§áÁé̈ Ðãªé§Ò¹§èÒÂáÅÐà»ç¹ËÁÖ¡·ÕèµỐ ·¹¹Ò¹ áµèà¹×èÍ§¨Ò¡ PVC à»ç¹
ÊÒÃ·Õ èÍÑ¹µÃÒÂáÅÐÍÒ¨¡èÍãËéà¡Ô´ÁÐàÃç§ ¹Í¡¨Ò¡¹Õ é ÂÑ§·ÓÅÒÂ
ÊÔè§áÇ´ÅéÍÁ »Ñ̈ Ø̈ºÑ¹ Ö̈§ÁÕ¡ÒÃÃ³Ã§¤ìãËéàÅÔ¡ãªé

2.4   Solvent-based Ink ËÁÖ¡ª¹Ố ¹Õéãªéá¾ÃèËÅÒÂã¹
§Ò¹ Screen printing ÊÒÁÒÃ¶¾ÔÁ¾ìÅ§ º¹¾ÅÒÊµÔ¡, ¿ÔÅìÁ, ÂÒ§ ä é́
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3. Tattoo Ink

Tattoo Ink ¤×Í ËÁÖ¡ÊÑ¡
ãªéÊÑ¡µÒÁÊèÇ¹µèÒ§æ ¢Í§ÃèÒ§¡ÒÂ
à¾×èÍ¤ÇÒÁÊÇÂ§ÒÁ ·Ñ¹ÊÁÑÂ µÒÁ
á¿ªÑ è¹ËÃ×Í¤ÇÒÁàª× èÍ·Ò§äÊÂ-
ÈÒÊµÃì  «Ö è§¡ÒÃÊÑ¡¨Ðãªéà¢çÁ
ËÃ×ÍÇÑµ¶ØáËÅÁ¤Á ·Õ èà¤Å×Íº
¹éÓËÁÖ¡äÇéáÅÐá·§à¢éÒÊÙ èªÑ é¹ãµé
¼ÔÇË¹Ñ§   à¾× èÍãËéä´éÅÇ´ÅÒÂ·Õ è

µéÍ§¡ÒÃ ¾ºÇèÒ ËÁÖ¡·ÕèãªéÊèÇ¹ãË­èà»ç¹ËÁÖ¡ÍÔ¹à ṌÂ áÅÐã¹ÊèÇ¹»ÃÐ¡Íº
¢Í§ pigments ¢Í§¹éÓËÁÖ¡¹ÕéÍÒ¨ÁÕÊèÇ¹»ÃÐ¡Íº·Õèà»ç¹¾ÔÉ àªè¹
âÅËÐË¹Ñ¡ (µÒÃÒ§·Õè1) áÅÐ aniline  ä é́

¤ÇÒÁà»ç¹¾ÔÉ¢Í§¹éÓËÁÖ¡
¨Ò¡ÊèÇ¹»ÃÐ¡Íº¢Í§¹éÓËÁÖ¡¢éÒ§µé¹áÅÐã¹µÒÃÒ§·Õè2   ¾ºÇèÒ

ÊèÇ¹ãË­èÁÑ¡¨ÐäÁè·ÓãËéà¡Ô´ÍÒ¡ÒÃ¾ÔÉ·ÕèÃØ¹áÃ§ Â¡àÇé¹¡Ã³Õ·Õèä´éÃÑº
»ÃÔÁÒ³ÁÒ¡  ËÃ×Í ä é́ÃÑºµèÍà¹×èÍ§à»ç¹àÇÅÒ¹Ò¹  ÍÒ¨à¡Ố ÀÒÇÐà»ç¹¾ÔÉ
¢Öé¹ä´é

1. ÍÒ¡ÒÃ¾ÔÉàÃ×éÍÃÑ§ (chronic intoxicity) ÊèÇ¹ãË­è¾ºã¹¤¹

§Ò¹·ÕèµéÍ§ÊÙ́ ´ÁËÃ×ÍÊÑÁ¼ÑÊ¡Ñº¹éÓËÁÖ¡ÍÂèÒ§µèÍà¹×èÍ§à»ç¹ÃÐÂÐàÇÅÒ¹Ò¹
â´Â·ÓãËéà¡Ố  skin sensitivity, contact dermatitis    ÊèÇ¹ÀÒÇÐ
à»ç¹¾ÔÉ¨Ò¡ heavy metal (ÃÒÂÅÐàÍÕÂ´µÒÁ Ø̈ÅÊÒÃ¾ÔÉÇÔ·ÂÒ  »Õ·Õè 9
©ºÑº·Õè 4, »Õ·Õè10 ©ºÑº·Õè1-2) ·Õèà¤ÂÁÕÃÒÂ§Ò¹¤×Í ÍÒ¡ÒÃ·Ò§ÃÐºº
»ÃÐÊÒ· ä é́á¡è ÊÑºÊ¹ ¤ÇÒÁ¨ÓÅ´Å§ ¡ÅéÒÁà¹×éÍÍèÍ¹áÃ§ à»ç¹µé¹

Ink General formulation May contain

Ball pen Ink glycols and/or glycol ether 40-70% benzyl  alcohol
resins up to 40%
spirit soluble dyes and/or basic dyes 5-40%

Emulsion Ink carbon black 5-10%, dye or pigments 0-2%,
mineral oil 40-90%, emulsifier 2-20%,
water 5-60%

Fluorescent Ink fluorescent pigments ester, ketone, urea
alkyd resin

Gel pen Ink pigment, water, propylene  glycol, triethanolamine

Indian Ink carbon black 2-10%, dyes or pigments 2-10%, acetone, alcohol, ammonia,
water 80-90% resins

Stamp pad Ink alcohol 20-40%, glycerine 40-50%, acetone, aniline,
glycol ether 10-40%, glycols 20-40%, cresols, lacquer solvents
pigments 7-30%

Silk screen Ink alkyd resin
organic and inorganic pigments

Tattoo Ink diethylene glycol, propylene glycol, aniline, heavy metal
pigments

47

µÒÃÒ§·Õè1 áÊ´§ÊèÇ¹»ÃÐ¡Íºã¹ pigment ¢Í§ÊÕµèÒ§æ ¢Í§ tattoo ink

� Black Carbon (Indian Ink), iron oxide
� Blue Cobalt aluminate
� Brown Ferric oxide
� Green Chromic oxide, lead chromate,

phthalocyanine dyes
� Purple Manganese, aluminum
� Red Mercuric sulfide (cinnabar), sienna

(ferrichydrate), sandalwood, brazil
wood, organic pigments (aromatic azo
compounds)

� White Titanium oxide, zinc oxide
� Yellow Cadmium sulfide

µÒÃÒ§·Õè2   áÊ´§ÊèÇ¹»ÃÐ¡ÍºµèÒ§æ ã¹¹éÓËÁÖ¡
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2. ÍÒ¡ÒÃ¾ÔÉà©ÕÂº¾ÅÑ¹ (acute intoxicity) ÍÒ¡ÒÃ·Õèà¡Ố ¢Öé¹
¡Ã³Õ·ÕèÊÙ́ ´ÁËÃ×ÍÊÑÁ¼ÑÊà¢éÒä» ·ÓãËéà¡Ố à¾ÕÂ§Ä· Ô̧ìÃÐ¤ÒÂà¤×Í§à©¾ÒÐ
·Õèà·èÒ¹Ñ é¹  ÊèÇ¹¡Ã³Õ·Õ è¡Ô¹à¢éÒä»·ÓãËéà¡Ô´ÍÒ¡ÒÃÃÐ¤ÒÂà¤×Í§µèÍ
ÃÐºº·Ò§à Ố¹ÍÒËÒÃ àªè¹ ¤Å×è¹äÊé ÍÒà ṎÂ¹ »Ç´·éÍ§ ·éÍ§àÊÕÂ à»ç¹µé¹
ã¹ÃÒÂ·ÕèÃØ¹áÃ§ÍÒ¨à¡Ố ÀÒÇÐ methemoglobinemia ̈ Ò¡ÊÒÃ aniline

Aniline à»ç¹ÊÒÃµÑé§µé¹ã¹¡ÒÃ¼ÅÔµÊÕÊÑ§à¤ÃÒÐËì «Öè§ÊÕ·ÕèãªéÁÕ
µÑé§áµèÊṌ Ó á´§ àËÅ×Í§ ¹éÓà§Ô¹ ÁèÇ§ ÊéÁ

¡Åä¡¡ÒÃà¡Ô´¾ÔÉ   àª× èÍÇèÒÁÕ¼ÅµèÍ¡ÒÃ·ÓÅÒÂâ¤Ã§ÊÃéÒ§
àÁç´àÅ×Í´á´§áÅÐ·ÓãËé¡ÒÃ¢¹Êè§ÍÍ¡«Ôà¨¹à¢éÒà«ÅÅìàÁç´àÅ×Í´á´§
Å´Å§

ÍÒ¡ÒÃ¾ÔÉ  aniline ÊÒÁÒÃ¶ÃÐ¤ÒÂà¤×Í§µèÍºÃÔàÇ³¼ÔÇÊÑÁ¼ÑÊ
aniline à»ç¹ÊÒÃ·Õè́ Ù́ «ÖÁàÃçÇ áÅÐ Ù́́ «ÖÁ·Ø¡·Ò§äÁèÇèÒÊÑÁ¼ÑÊ ÊÙ́ ´Á ËÃ×Í
¡Ô¹à¢éÒä»  ¹Í¡¨Ò¡¹Õé·ÓãËéà¡Ô´ÍÑ¹µÃÒÂ·ÕèÊÓ¤Ñ­¤×Í ·ÓãËéà¡Ô´ÀÒÇÐ
methemoglobinemia  (ÃÒÂÅÐàÍÕÂ´µÒÁ¨ØÅÊÒÃ¾ÔÉÇÔ·ÂÒ»Õ·Õè 4,
©ºÑº·Õè 3)

¢¹Ò´·Õè·ÓãËéà¡Ố ¾ÔÉ  ÂÑ§äÁè·ÃÒºªÑ́ à¨¹ áµè¾ºÇèÒ aniline
25 mg ·ÓãËéÃÐ Ñ́º methemoglobin à¾ÔèÁ¢Öé¹ä é́áÅÐ¢¹Ò´ 15-30 g
¾ºÇèÒ·ÓãËéàÊÕÂªÕÇÔµä´é

¡ÒÃÃÑ¡ÉÒ·ÕèÊÓ¤Ñ­
¡Ã³ÕÊÙ́ ´ÁÊÒÃ¹Õéã¹»ÃÔÁÒ³ÁÒ¡ ãËéà¤Å×èÍ¹ÂéÒÂ¼Ùé»èÇÂÍÍ¡¨Ò¡

ÊÀÒ¾áÇ´ÅéÍÁ¹Ñé¹ áÅÐãËé oxygen supplement áÅÐÃÑ¡ÉÒµÒÁ
ÍÒ¡ÒÃ

¡Ã³ÕÊÒÃà¢éÒµÒËÃ×Íä é́ÃÑº·Ò§¼ÔÇË¹Ñ§ ãËé·Ó decontamination
é́ÇÂ¹éÓÊÐÍÒ´ ËÃ×Í 0.9% NSS ÅéÒ§¹Ò¹ÍÂèÒ§¹éÍÂ 15¹Ò·Õ ¶éÒÁÕÍÒ¡ÒÃ

¼Ô´»¡µÔ ãËéá¾·Âìà©¾ÒÐ·Ò§µÃÇ¨ÊÍºÍÕ¡¤ÃÑé§
¡Ã³Õ¡Ô¹à¢éÒä» ËéÒÁ¡ÃÐµØé¹ãËéÍÒà ṎÂ¹ áÅÐ¶éÒÁÒÃ¾. ÀÒÂã¹

1 ªÁ. ÊÒÁÒÃ¶·Ó gastric lavage ä é́ áÅÐãËé¼§¶èÒ¹¡ÑÁÁÑ¹µìà¾×èÍ Ù́́ «Ñº
ÊÒÃä é́   ¨Ò¡¹Ñé¹à»ç¹¡ÒÃÃÑ¡ÉÒµÒÁÍÒ¡ÒÃ

¡ÒÃµÃÇ¨·Ò§ËéÍ§»¯ÔºÑµÔ¡ÒÃ·Õè¨Óà»ç¹ä´éá¡è
- Methemoglobin level
- Hematocrit
- UA Ù́ÀÒÇÐ hemolysis
àÁ×èÍà¡Ố ÀÒÇÐ methemoglobinemia ¾Ô̈ ÒÃ³ÒãËé antidote

¤×Í 1% methylene blue (ÃÒÂÅÐàÍÕÂ´µÒÁ¨ØÅÊÒÃ¾ÔÉÇÔ·ÂÒ »Õ·Õè7,
©ºÑº·Õè4)

ÍÂèÒ§äÃ¡çµÒÁà¤ÂÁÕÃÒÂ§Ò¹ à ḉ¡ÍÒÂØ 5 »Õ àÊÕÂªÕÇÔµ¨Ò¡ÀÒÇÐ
methemoglobinemia à¹×èÍ§¨Ò¡¡Ô¹ Screen Printing Ink ·ÕèãªéÊÒÃ
nitrobenzene ·Õèà»ç¹ÊÒÃµÑé§µé¹¢Í§ aniline áµè¨Ò¡ÃÒÂ§Ò¹¡ÒÃ
à¡Ô´¾ÔÉ¨Ò¡¹éÓËÁÖ¡·Õè¼èÒ¹ÁÒ ¾ºÇèÒÊèÇ¹ãË­èÁÕá¤èÄ·¸ÔìÃÐ¤ÒÂà¤×Í§

µèÍ¼ÔÇÊÑÁ¼ÑÊ ËÃ×Í ÍÒ¡ÒÃÃÐ¤ÒÂà¤×Í§µèÍÃÐºº·Ò§à´Ô¹ÍÒËÒÃà·èÒ¹Ñé¹
àªè¹à´ÕÂÇ¡Ñº¢éÍÁÙÅ¨Ò¡ ¼Ùé»èÇÂ·ÕèÃÑº»ÃÐ·Ò¹¹éÓËÁÖ¡áÅÐä´é¢ÍÃÑº
¡ÒÃ»ÃÖ¡ÉÒÁÒÂÑ§ ÈÙ¹Âì¾ÔÉÇÔ·ÂÒ ¤³Ðá¾·ÂÈÒÊµÃìâÃ§¾ÂÒºÒÅ
ÃÒÁÒ Ô̧º Ṍ ÃÐËÇèÒ§»Õ ¾.È. 2546-2548 ÁÕ¼Ùé»èÇÂÃÇÁ·Ñé§ÊÔé¹ 16 ÃÒÂ
ÍÒÂØÍÂÙèÃÐËÇèÒ§ 7 à ×́Í¹¶Ö§ 5 »Õ  ¾ºÇèÒ ÊèÇ¹ãË­èäÁèÁÕÍÒ¡ÒÃ¼Ố »¡µÔàÅÂ
ÁÕ¼Ùé»èÇÂà¾ÕÂ§ 2 ÃÒÂ ·ÕèáÊ´§ÍÒ¡ÒÃ·Ò§ÃÐºº·Ò§à´Ô¹ÍÒËÒÃ àªè¹
¤Å×è¹äÊé ÍÒà ṎÂ¹ »Ç´·éÍ§ ¶èÒÂàËÅÇà·èÒ¹Ñé¹

¨Ò¡ÍØºÑµÔ¡ÒÃ³ì´Ñ§¡ÅèÒÇ¾ºÇèÒ ÊèÇ¹ãË­è¼Ùé·Õ èä´éÃÑº¹éÓËÁÖ¡
à»ç¹à ḉ¡àÅç¡æ ·ÕèÃÑº»ÃÐ·Ò¹à¢éÒä» ÍÒ¨à»ç¹à¾ÃÒÐ¹éÓËÁÖ¡ÊÕÊÑ¹ Ö́§ Ù́́ ã¨
´Ñ§¹Ñé¹ ¡ÒÃ¨Ñ´à¡çºÀÒª¹ÐËÃ×ÍºÃÃ¨ØÀÑ³±ì·Õ èºÃÃ¨Ø¹éÓËÁÖ¡äÇéã¹·Õè
·ÕèËèÒ§ä¡ÅÁ×Íà´ç¡àÍ×éÍÁËÃ×ÍËÂÔº¶Ö§  ¹èÒ¨Ðà»ç¹ÍÕ¡Ë¹·Ò§Ë¹Öè§·Õè¨Ð
ªèÇÂÅ´ÍÑ¹µÃÒÂ·ÕèÍÒ¨¨Ðà¡Ô´¨Ò¡¹éÓËÁÖ¡ä´é
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