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Ò, Û - ∫‘«∑“‰¥Õ’π ¡’™◊ËÕÕ◊ËπÕ’°À≈“¬™◊ËÕ §◊Õ ‰∫‡Õ∏’¬å≈’π

‰∫‰ø«π‘¬å≈ ∫‘«∑“‰¥Õ’π, ∫‘«∑“- Ò, Û - ∫‘∑“‰¥Õ’π, ·Õ≈ø“,

·°¡¡“ - ∫‘«∑“‰¥Õ’π, ∑√“π -∫‘«∑“‰¥Õ’π, ‰¥‰øπ‘¬å≈ Õ’√’¬å∏√’π

æ’¬å√å√Õ≈’¬å≈’π, ·≈–‰ø«π‘¬å≈‡Õ∏’¬å≈’π.  Ÿμ√‚§√ß √â“ß§◊Õ C4H6

∫∑§—¥¬àÕ Ò, Û-∫‘«∑“‰¥Õ’π à«π„À≠à„™â„π°√–∫«π°“√º≈‘μ¬“ß —ß‡§√“–Àå·≈–æÕ≈‘‡¡Õ√å  “√π’È‡ªìπ “√°àÕ¡–‡√Áß∑’ËÕß§å°“√

π“π“™“μ‘¥â“π°“√«‘®—¬¡–‡√Áß‰¡à√–∫ÿÕ«—¬«–. ∫∑§«“¡π’È‰¥â∑∫∑«π°“√º≈‘μ °“√ —¡º—  °“√ª√–‡¡‘π°“√ —¡º— ·≈–º≈°“√

 —¡º— ∫‘«∑“‰¥Õ’π

§” ”§—≠: ∫‘«∑“‰¥Õ’π,  “√Õ‘π∑√’¬å√–‡À¬ßà“¬, μ—«™’È«—¥ ÿ¢¿“æ, μ—«™’È«—¥™’««—μ∂ÿ

Abstract 1,3 - butadiene
Pornchai Sithisarankul*
*Department of Preventive and Social Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok

The chemical 1, 3-butadiene is used primarily in the production of synthetic rubber and polymers. It
is a carcinogen, although the International Agency for Research on Cancer has not determined the af-
fected organ(s). This article reviews the production, exposure, exposure assessment, biomarker of expo-
sure and biomarker of effect of butadiene.

Key words: butadiene, volatile organic compounds, health indicator, biomarker

¡’¡«≈‚¡‡≈°ÿ≈ ıÙ.˘ „π∫√√¬“°“»·≈–·√ß¥—π∫√√¬“°“»

ª√°μ‘®–¡’ ∂“π–‡ªìπ·°ä ‰√â ’. ‡¡◊ËÕ∑”ªØ‘°‘√‘¬“°—∫ÕÕ°´‘‡®π

®–‡ªìπ ‰¥Õ’æÁÕ°´’¬å∫‘«‡∑π ́ ÷Ëß¡’√Ÿª√à“ß‚§√ß √â“ß‚¡‡≈°ÿ≈·μ°μà“ß

°—π Ù ·∫∫º ¡°—πÕ¬Ÿà (racemic mixture of 4 different
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isomers). ‰¥Õ’æÁÕ°´’¬å∫‘«‡∑π‡ªìπ¢Õß‡À≈«„ ‰¡à¡’ ’.

Gas chromatography/flame ionization detection

(GC/FID)  ‡ªìπ«‘∏’°“√∑“ßÀâÕßªØ‘∫—μ‘°“√∑’Ë®–„™â«‘‡§√“–Àåª√‘¡“≥

∫‘«∑“‰¥Õ’π„πÕ“°“», „πÕ“À“√, «— ¥ÿÀÿâ¡ÀàÕÕ“À“√ æ≈“ μ‘°

Õ“À“√‡À≈«·≈–Õ“À“√·¢Áß.

°√–∫«π°“√º≈‘μ∫‘«∑“‰¥Õ’π ¡’ Û «‘∏’§◊Õ

Ò. „π°√–∫«π°“√°√–‡∑“–¥â«¬‰ÕπÈ” (steam

cracking) ¢ÕßŒ—¬‚¥√§“√å∫Õπ‡æ◊ËÕº≈‘μ‡Õ∏’¬å≈’π®–‰¥â∫‘«∑“

‰¥Õ’π ‡ªìπº≈‘μº≈√à«¡. «‘∏’π’È„™â¡“°√“«√âÕ¬≈– ˘ı „π°“√

º≈‘μ∫‘«∑“‰¥Õ’π∑—Ë«‚≈°.

Ú. °“√¢®—¥Œ—¬‚¥√‡®π®“° n-butane À√◊Õ n-butene

®–‰¥â∫‘«∑“‰¥Õ’π.

Û. º≈‘μ‚¥¬„™â‡Õ∏“πÕ≈ ́ ÷Ëßª√–°Õ∫¥â«¬ Ú ¢—ÈπμÕπ.

¢—ÈπμÕπ∑’Ë Ò °“√¢®—¥Œ—¬‚¥√‡®π ‚¥¬„™âμ—«‡√àßªØ‘°‘√‘¬“∑’Ë¡’

∑Õß·¥ß‡ªìπÕß§åª√–°Õ∫. ¢—Èπ∑’Ë Ú º≈∑’Ë‰¥â®“°°√–∫«π°“√∑’Ë

Ò ®–∂Ÿ°¥÷ß‡Õ“πÈ”ÕÕ°∑’Ë·√ß¥—π∫√√¬“°“» ‚¥¬¡’μ—«‡√àß

ªØ‘°‘√‘¬“‡ªìπ‡´Õ√å‚§‡π’¬¡ÕÕ°‰´¥å À√◊Õ·∑π∑“≈—¡ÕÕ°‰´¥å

®–‰¥â∫‘«∑“‰¥Õ’π.

‡¡◊ËÕº≈‘μ∫‘«∑“‰¥Õ’π ‰¡à«à“¥â«¬°√–∫«π°“√º≈‘μ„¥®–

μâÕß∑”„Àâ∫√‘ ÿ∑∏‘Ï‚¥¬·¬°‡Õ“ ‘Ëßªπ‡ªóôÕπ ‰¥â·°à ∫‘«‡∑πÕ◊Ëπ,

√Ÿª∑’Ë Ò Metabolic pathways of butadiene deduced from findings in mammals in vitro and in vivo

ˆÚÛ
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∫‘«∑’π À√◊Õ·Õ‡»∑’¬å≈’π ÕÕ°.

°“√„™â ∫‘«∑“‰¥Õ’π  à«π„À≠à„™â∫‘«∑“‰¥Õ’π„π°√–∫«π°“√

º≈‘μ¬“ß —ß‡§√“–Àå·≈–æÕ≈‘‡¡Õ√å ´÷Ëß®–∂Ÿ°„™âº≈‘μº≈‘μ¿—≥±å

∑“ßÕÿμ “À°√√¡·≈–º≈‘μ¿—≥±åÕÿª‚¿§∫√‘‚¿§Õ’°À≈“¬™π‘¥.

æÕ≈‘‡¡Õ√å‡À≈à“π’È®–™à«¬‡æ‘Ë¡§ÿ≥¿“æ¢Õßº≈‘μ¿—≥±å‡æ‘Ë¡§«“¡

ª≈Õ¥¿—¬·≈–≈¥μâπ∑ÿπ. º≈‘μ¿—≥±å‡À≈à“π’Èæ∫‰¥â„π¬“π¬πμå

«— ¥ÿ°àÕ √â“ß ™‘Èπ à«π‡§√◊ËÕß„™â‰øøÑ“ §Õ¡æ‘«‡μÕ√å Õÿª°√≥å

‚∑√§¡π“§¡ ‡ ◊ÈÕºâ“ Õÿª°√≥åªÑÕß°—πÕ—πμ√“¬ Õÿª°√≥å∫√√®ÿ

À’∫ÀàÕ·≈–‡§√◊ËÕß„™â¿“¬„π∫â“π.

 “√ —ß‡§√“–Àǻ ÷Ëßº≈‘μ®“°∫‘«∑“‰¥Õ’π ‰¥â·°à ¬“ß μ—¬√’π-

∫‘«∑“‰¥Õ’π, ¬“ßæÕ≈’∫‘«∑“‰¥Õ’π, °“« μ—¬√’π-∫‘«∑“‰¥Õ’π¡

¬“ß§≈Õ‚√æ√’π·≈–¬“ß‰π‰μ√≈å. æ≈“ μ‘° ”§—≠∑’Ë¡’∫‘«∑“‰¥

Õ’π‡ªìπÕß§åª√–°Õ∫ §◊Õ æ≈“ μ‘°°—π°√–·∑°æÕ≈’¬å μ—¬√’π.

∫‘«∑“‰¥Õ’π„π ‘Ëß·«¥≈âÕ¡

∫‘«∑“‰¥Õ’π‰¡à‡°‘¥¢÷Èπ‡Õß„π∏√√¡™“μ‘,  ‘Ëß·«¥≈âÕ¡, ∑’Ë

∑”ß“π ·μà®–æ∫∫‘«∑“‰¥Õ’π‰¥â„πÕÿμ “À°√√¡°≈—Ëπªî‚μ√‡≈’¬¡

·≈–º≈‘μ∫‘«∑“‰¥Õ’π ¡Õ‚π‡¡Õ√å √«¡‰ª∂÷ß°“√º≈‘μæÕ≈‘

‡¡Õ√å μ—¬√’π-∫‘«∑“‰¥Õ’π·≈–Õπÿæ—π∏å¢Õß¡—π „π°√–∫«π°“√

∑”ß“π¢—ÈπμÕπμà“ßÊ À≈“¬¢—ÈπμÕπ ·¡â·μà„π tank farm ´÷Ëß

‡ªìπ∑’Ë ‡°Á∫ “√‡§¡’¢π“¥„À≠à·≈–„πæπ—°ß“π´àÕ¡∫”√ÿß.

πÕ°®“°π’È¬—ßæ∫„π ∂“πª√–°Õ∫°“√Õÿμ “À°√√¡∑’Ëº≈‘μ¬“ß

·≈–º≈‘μ¿—≥±åæ≈“ μ‘°.

„π ‘Ëß·«¥≈âÕ¡∑—Ë«‰ª‡√“æ∫∫‘«∑“‰¥Õ’π‰¥â®“°ª≈àÕß‰Õ

‡ ’¬∑’Ëª≈àÕ¬®“°‚√ßß“πÕÿμ “À°√√¡ √«¡‰ª∂÷ß¬“π¬πμå∑’Ë‰¡à¡’

μ—«‡√àßªØ‘°‘√‘¬“ (non-catalyst vehicle).  πÕ°®“°π’È‡æ≈‘ß‰À¡â,

°“√‡º“‰¡â·≈–æÿà¡‰¡â, °“√‡º“æ≈“ μ‘°À√◊Õ‰Õ√–‡À¬®“°

πÈ”¡—π‡™◊ÈÕ‡æ≈‘ßª√–‡¿∑·°‚ ≈’π (‡∫π´‘π) °Á¡’°“√ª≈¥ª≈àÕ¬

∫‘«∑“‰¥Õ’πÕÕ°¡“‡™àπ°—π.

„πª√–‡∑» À√“™Õ“≥“®—°√¡’°“√»÷°…“„π æ.». ÚıÛ˘

ª√–‡¡‘π«à“¡’°“√ª≈¥ª≈àÕ¬∫‘«∑“‰¥Õ’π Ÿà ‘Ëß·«¥≈âÕ¡ª√–¡“≥

Ò.ˆ æ—πμ—π. ¬“π¬πμå∫π∂ππª≈àÕ¬ÕÕ°¡“¡“°∑’Ë ÿ¥§‘¥

‡ªìπ√âÕ¬≈– ˆ¯ ¢Õß∑—ÈßÀ¡¥. ¬“π¬πμåÕ◊Ëπ∑’ËÕ¬ŸàπÕ°∂ππ ·≈–

‡§√◊ËÕß®—°√Õ◊ËπÊ Õ’°√âÕ¬≈– ÒÙ ·≈–∑’Ë‡À≈◊Õ¡“®“°Õÿμ “À-

°√√¡‡§¡’ ‰ø‰À¡â„π‡¢μ‡¡◊Õß·≈–°“√‡º“‰¡âÀ√◊Õ‡º“øóπÀ√◊Õ„™â

‡™◊ÈÕ‡æ≈‘ß∑’Ë∑”®“°‰¡â√«¡‰ª∂÷ß∫ÿÀ√’Ë °Á®–∑”„Àâ¡’∫‘«∑“‰¥Õ’π„π

Õ“°“»¥â«¬.

∫‘«∑“‰¥Õ’π∂Ÿ°‡ª≈’Ë¬π·ª≈ß„π√à“ß°“¬ —μ«å‡≈’È¬ß≈Ÿ°¥â«¬

π¡‰¥âÀ≈“¬«‘∂’ ·≈–Õπÿæ—π∏å¢Õß¡—πÀ≈“¬™π‘¥¡’ ¡∫—μ‘™Õ∫

Õ‘‡≈Á°μ√Õπ  “¡“√∂®—∫°—∫ DNA À√◊ÕŒ’‚¡‚°≈∫‘π‰¥â ´÷Ëß‡ªìπ

 ¡∫—μ‘∑’Ë ”§—≠¢Õß “√°àÕ¡–‡√Áß ·≈–¥â«¬¢âÕ¡Ÿ≈∑“ß°“√·æ∑¬å

·≈– “∏“√≥ ÿ¢ International Agency for Research on

Cancer (IARC)  ®÷ß®—¥∫‘«∑“‰¥Õ’π‡ªìπ “√°àÕ¡–‡√Áß∑’Ë‰¡à‰¥â

√–∫ÿÕ«—¬«–.

¡πÿ…¬å “¡“√∂‰¥â√—∫∫‘«∑“‰¥Õ’π®“°°“√À“¬„® ·≈–®“°

°“√¥◊Ë¡πÈ”À√◊Õ®“°°“√°‘πÕ“À“√∑’Ëªπ‡ªóôÕπ “√∫‘«∑“‰¥Õ’π.

°≈ÿà¡‡ ’Ë¬ß Ÿß ÿ¥§◊Õ§πß“π∑’ËÕ¬Ÿà„π‚√ßß“πº≈‘μ¬“ßæ≈“ μ‘°

·≈–‡√´‘π. πÕ°®“°π’È∫‘«∑“‰¥Õ’π¬—ß “¡“√∂æ∫‰¥â„π∑’Ë∑‘Èß¢¬–

Õ—πμ√“¬ ·≈–‡π◊ËÕß®“°‡ªìπÕß§åª√–°Õ∫„π‰Õ‡ ’¬¬“π¬πμå∑—Èß

√∂¬πμå·≈–√∂∫√√∑ÿ°√«¡∑—Èß„π§«—π∑’Ë¡“®“°°“√‡º“‰¡â·≈–∫ÿÀ√’Ë

®÷ßæ∫∫‘«∑“‰¥Õ’π‰¥â‡ ¡Õ„πÕ“°“»‡¡◊Õß.

°“√ —¡º— ∫‘«∑“‰¥Õ’π¢π“¥ Ÿß®–√–§“¬‡§◊Õßμ“ ®¡Ÿ°

·≈–≈”§Õ À“° —¡º— ¢π“¥ Ÿß¡“°®–¡’Õ“°“√§≈â“¬‡¡“‡À≈â“

À¡¥ μ‘·≈–Õ“®∂÷ß‡ ’¬™’«‘μ‰¥â. °≈ÿà¡‡ ’Ë¬ß§◊ÕºŸâ¡’‚√§À—«„®,

‚√§‡≈◊Õ¥, ‚√§ªÕ¥Õ¬Ÿà°àÕπ. °“√»÷°…“∑’Ë®– √ÿª«à“∫‘«∑“‰¥Õ’π

μ—«‡¥’¬«°àÕ‚√§‡≈◊Õ¥, ‚√§À—«„®·≈–‚√§ªÕ¥π—Èπ∑”‰¥â¬“°.

‡π◊ËÕß®“°„π§«“¡‡ªìπ®√‘ß§πß“π¡—°®– —¡º—  “√‡§¡’μ—«Õ◊Ëπ¥â«¬

°“√»÷°…“®÷ß∫Õ°‰¥â¬“°«à“‚√§‡À≈à“π’È‡ªìπº≈®“°∫‘«∑“‰¥Õ’π

À√◊Õ “√‡§¡’Õ◊ËπÀ√◊Õº≈√à«¡°—π. „π —μ«å∑¥≈Õß¡’√“¬ß“πº≈

‡ ’¬μàÕ‡¡Á¥‡≈◊Õ¥ μàÕ‡π◊ÈÕ‡¬◊ËÕ∫ÿ®¡Ÿ° ∑”„Àâ —μ«å∑¥≈Õß·∑âß °àÕ

„Àâ‡°‘¥‚√§‰μ ∑”„ÀâªÕ¥‡ ’¬À“¬·≈–¡’º≈‡ ’¬μàÕÕ«—¬«–

 ◊∫æ—π∏ÿå·≈–μ—∫.

¬—ß‰¡à¡’«‘∏’°“√∑“ß°“√·æ∑¬å∑’Ë®–μ√«®«à“‰¥â√—∫∫‘«∑“‰¥

Õ’π‡¢â“√à“ß°“¬À√◊Õ‰¡à. °“√μ√«® “√ª√–°Õ∫∫‘«∑“‰¥Õ’π∑’Ë®—∫°—∫

DNA À√◊Õ‚ª√μ’π‡ªìπ§«“¡æ¬“¬“¡∑’Ë®–ª√–‡¡‘π°“√ —¡º— 

∫‘«∑“‰¥Õ’π. ·μà°“√μ√«®‡À≈à“π’È°Á‡ªìπß“π«‘®—¬„πμà“ßª√–‡∑»

¬—ß‰¡à¡’∫√‘°“√·æ√àÀ≈“¬.

Õß§å°√æ‘∑—°…å ‘Ëß·«¥≈âÕ¡ À√—∞Õ‡¡√‘°“ (United States
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Environmental Protection Agency; USEPA) °”Àπ¥

„ÀâÕÿμ “À°√√¡μâÕß√“¬ß“π À“°¡’°“√√—Ë«‰À≈¢Õß ∫‘«∑“‰¥Õ’π

μ—Èß·μà Ò ªÕπ¥å¢÷Èπ‰ª.

¬—ß‰¡à¡’μ—«™’È«—¥™’««—μ∂ÿ∑’Ë®–„™âª√–‡¡‘π°“√ —¡º— ∫‘«∑“‰¥-

Õ’π. °“√μ√«®Õπÿæ—π∏å¢Õß∫‘«∑“‰¥Õ’π∑’Ë®—∫°—∫Œ’‚¡‚°≈∫‘π (1,3-

butadiene-derived hemoglobin adduct) °Á∑”‰¡à‰¥â„π

¡πÿ…¬å‡æ√“–μâÕß„™â°—¡¡—πμ√—ß ’. ·¡â∫‘«∑“‰¥Õ’π®–¡’º≈‡ ’¬

μàÕº‘«Àπ—ß μ“·≈–∑“ßÀ“¬„® à«π∫πÀ≈—ß®“° —¡º— ∫‘«∑“‰¥Õ’π

·μàº≈‡À≈à“π’È°Á‰¡à®”‡æ“–μàÕ°“√ —¡º— ∫‘«∑“‰¥Õ’π ‡æ√“–Õ“®

‡°‘¥®“° “√‡§¡’Õ◊ËπÊ ‰¥â ·≈–¬—ß‰¡à¡’μ—«™’È«—¥™’««—μ∂ÿ∑’Ë· ¥ßº≈

¢Õß∫‘«∑“‰¥Õ’π.
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