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∫∑§—¥¬àÕ °“√»÷°…“π’È¡’«—μ∂ÿª√– ß§å ‡æ◊ËÕª√–‡¡‘πº≈°“√‡ΩÑ“√–«—ß ÿ¢¿“æ¢Õßª√–™“™πμàÕ “√Õ‘π∑√’¬å√–‡À¬ßà“¬

‚¥¬ª√–‡¡‘π°“√‰¥â “√‡∫π ’́π®“°°“√μ√«®√–¥—∫ “√ trans,trans-Muconic acid (t,t-Muconic acid) ÷́Ëß‡ªìπ

metabolite ¢Õß‡∫π´’π„πªí  “«– ·≈–»÷°…“§«“¡º‘¥ª√°μ‘∑“ß‚≈À‘μ«‘∑¬“ √–À«à“ß°≈ÿà¡∑’Ëæ∫/‰¡àæ∫ “√ t,t-

Muconic acid „πªí  “«– ‡°Á∫¢âÕ¡Ÿ≈√–À«à“ß‡¥◊Õπ‡¡…“¬π - ¡‘∂ÿπ“¬π 2552  „πæ◊Èπ∑’Ë√—∫º‘¥™Õ∫¢Õß‚√ß-

æ¬“∫“≈¡“∫μ“æÿ¥ ·≈–‚√ßæ¬“∫“≈∫â“π©“ß ®”π«π 402 √“¬ ‚¥¬°“√ —¡¿“…≥å ‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥ ·≈–‡°Á∫

μ—«Õ¬à“ßªí  “«– «‘‡§√“–Àå§«“¡ —¡æ—π∏å‚¥¬„™â ∂‘μ‘ chi-square test ·≈– Fisherûs exact test º≈°“√»÷°…“

æ∫«à“ª√–™“°√ à«π„À≠àÕ“»—¬π“π¡“°°«à“ 20 ªï (55.5%) ‡«≈“Õ¬Ÿà∫â“πμàÕ«—π¡“°°«à“ 12 ™—Ë«‚¡ß (91%) ®”π«π

§π∑’Ë‰¡à‰¥â°≈‘Ëπ·≈–‰¥â°≈‘Ëπ„°≈â‡§’¬ß°—π√âÕ¬≈– 51.8 ·≈–√âÕ¬≈– 48.2 μ“¡≈”¥—∫ √âÕ¬≈– 15.4 μ√«®æ∫ “√

t,t-Muconic acid „πªí  “«– ‚¥¬√–¥—∫ “√ t,t-Muconic acid ¡’§à“‡©≈’Ë¬ 22.27, SD 68.42 ‰¡‚§√°√—¡/°√—¡

§√’‡Õμ‘π‘π Õ“°“√‡®Á∫ªÉ«¬∑’Ëæ∫„π™à«ß 1  —ª¥“Àå∑’Ëºà“π¡“ §◊Õ ª«¥»’√…– (29.0%) ‡«’¬π»’√…– (27.7%) · ∫

À√◊Õ§—πμ“ (19.0%) ≈—°…≥–¢Õß‡¡Á¥‡≈◊Õ¥·¥ß¡’§«“¡ —¡æ—π∏å°—∫°“√æ∫/‰¡àæ∫ t,t-Muconic acid „π

ªí  “«–Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (p<0.01) ¥—ßπ—Èπ Àπà«¬ß“π¥â“π “∏“√≥ ÿ¢∑’Ë‡°’Ë¬«¢âÕß§«√¡’°“√«“ß·ºπ

√à«¡°—π„π®—¥‡°Á∫¢âÕ¡Ÿ≈ ÿ¢¿“æ ‡æ◊ËÕ°“√‡ΩÑ“√–«—ßÕ¬à“ß‡ªìπ√–∫∫·≈–μàÕ‡π◊ËÕß„π√–¬–¬“« ¢Õßª√–™“™π„π

æ◊Èπ∑’Ë¥—ß°≈à“«

§” ”§—≠: °“√‡ΩÑ“√–«—ß ÿ¢¿“æ,  “√Õ‘π∑√’¬å√–‡À¬ßà“¬

∫∑π”
º≈®“°°“√æ—≤π“¥â“π‡»√…∞°‘®·≈–Õÿμ “À°√√¡

∑’Ë‡°‘¥¢÷ÈπÕ¬à“ß√«¥‡√Á« ∑”„Àâæ◊Èπ∑’Ë™“¬Ωíòß∑–‡≈¿“§

μ–«—πÕÕ°‚¥¬‡©æ“–π‘§¡Õÿμ “À°√√¡¡“∫μ“æÿ¥

®.√–¬Õß ÷́Ëß‡ªìπ∑’Ë√Ÿâ®—°°—π¥’¢Õß —ß§¡‰∑¬ ∑—Èß„π·ßà

§«“¡„À≠à ‚μ∑—π ¡—¬·ÀàßÀπ÷Ëß„πª√–‡∑»‰∑¬ ·≈–

¡≈æ‘…∑’Ë àßº≈°√–∑∫Õ¬à“ß√ÿπ·√ßμàÕ™ÿ¡™π∑’ËÕ¬Ÿà√Õ∫¢â“ß

‚¥¬‡©æ“– “√ª√–°Õ∫Õ‘π∑√’¬å√–‡À¬ßà“¬ (Volatile Or-

ganic Compounds, VOCs) ∑’Ë¡’Õ¬Ÿà „πæ◊Èπ∑’Ë ‡ªìπ

®”π«π¡“°°«à“ 40 ™π‘¥ ∫“ßμ—«∑”„Àâ‡°‘¥¡–‡√Áß‰¥â ‡™àπ

°“√‡ΩÑ“√–«—ß ÿ¢¿“æ¢Õßª√–™“™π

μàÕ “√Õ‘π∑√’¬å√–‡À¬ßà“¬ ®—ßÀ«—¥√–¬Õß

«—≈¿“  »√’ ÿ¿“æ* À√√…“  √—°…“§¡*

¡√‘  “  °Õß ¡∫—μ‘ ÿ¢† ™«—≈πÿ™  Õÿ à“Àå¥’‡

 ÿ¥“  æ–‡π’¬ß∑Õß§

* ”π—°ß“πªÑÕß°—π§«∫§ÿ¡‚√§∑’Ë 3 ™≈∫ÿ√’
†‚√ßæ¬“∫“≈¡“∫μ“æÿ¥ √–¬Õß
‡‚√ßæ¬“∫“≈∫â“π©“ß √–¬Õß
§ ”π—°ß“π “∏“√≥ ÿ¢®—ßÀ«—¥√–¬Õß



«“√ “√«‘™“°“√ “∏“√≥ ÿ¢ ÚııÛ ªï∑’Ë Ò˘ ©∫—∫∑’Ë ˆ

°“√‡ΩÑ“√–«—ß ÿ¢¿“æ¢Õßª√–™“™πμàÕ “√Õ‘π∑√’¬å√–‡À¬ßà“¬ ®—ßÀ«—¥√–¬Õß

‡∫π ’́π (benzene), 1,3-butadiene ·≈– vinyl chlo-

ride ‡ªìπμâπ(1) ·¡â«à“ªí®®ÿ∫—π§≥–°√√¡°“√ ‘Ëß·«¥≈âÕ¡

·Ààß™“μ‘ °”Àπ¥¡“μ√∞“π§à“ “√ª√–°Õ∫Õ‘π∑√’¬å

√–‡À¬„π∫√√¬“°“»‚¥¬∑—Ë«‰ª„π‡«≈“ 1 ªï ®”π«π 9 ™π‘¥

·≈–¡’¡“μ√°“√μà“ß Ê „π°“√§«∫§ÿ¡ ®—¥°“√°“√ª≈àÕ¬

¡≈æ‘…¢Õß‚√ßß“πÕÿμ “À°√√¡μà“ß Ê ‡æ◊ËÕ‰¡à„Àâ‡°‘π

¡“μ√∞“π ´÷Ëß‡ªìπ°“√‡ΩÑ“√–«—ß ‘Ëß§ÿ°§“¡„π ‘Ëß·«¥≈âÕ¡(2)

·μà®“°º≈°“√μ√«®«—¥ “√ VOCs „πæ◊Èπ∑’Ë√Õ∫π‘§¡

Õÿμ “À°√√¡¡“∫μ“æÿ¥μ—Èß·μà‡¥◊Õπ°—π¬“¬π 2549 ∂÷ß

¡‘∂ÿπ“¬π 2552  ‡¡◊ËÕ§”π«≥À“§à“‡©≈’Ë¬„π 1 ªï·≈–

‡ª√’¬∫‡∑’¬∫°—∫§à“¡“μ√∞“π ¬—ßæ∫«à“  “√ 1,3- buta-

diene  “√ 1,2-dichloroethane ·≈– “√‡∫π´’π¡’§à“

§«“¡‡¢â¡¢âπ‡°‘π§à“¡“μ√∞“π‡©≈’Ë¬√“¬ªïÕ¬Ÿà(3) „π¢≥–

∑’Ë °“√‡ΩÑ“√–«—ß ÿ¢¿“æ®“° ‘Ëß·«¥≈âÕ¡ ª√–°Õ∫¥â«¬

°“√‡ΩÑ“√–«—ß 3 ª√–‡¿∑ ‰¥â·°à °“√‡ΩÑ“√–«—ß ‘Ëß§ÿ°§“¡

(hazard surveillance) ‡ªìπ°“√μ‘¥μ“¡ —ß‡°μ°“√≥å

°√–®“¬·≈–·π«‚πâ¡°“√‡æ‘Ë¡¢÷Èπ¢Õßª√‘¡“≥ ‘Ëß§ÿ°§“¡

„π ‘Ëß·«¥≈âÕ¡∑’Ë¡’º≈∑”„Àâ‡°‘¥‚√§ °“√‡ΩÑ“√–«—ß°“√ —¡º— 

(exposure surveillance) ‡ªìπ°“√μ‘¥μ“¡«‘‡§√“–Àå

ª√‘¡“≥¢Õß ‘Ëß§ÿ°§“¡À√◊Õ‡¡μ“‚∫‰≈∑å„π√à“ß°“¬‡æ◊ËÕ

ª√–¡“≥°“√ —¡º— ·≈–¢π“¥¢Õß ‘Ëß§ÿ°§“¡ ·≈–°“√

‡ΩÑ“√–«—ßº≈ (outcome) À√◊Õ°“√‡ΩÑ“√–«—ß ÿ¢¿“æ (health

surveillance) ‡ªìπ°“√μ‘¥μ“¡¥ŸÕ—μ√“°“√‡®Á∫ªÉ«¬ ∫“¥

‡®Á∫ æ‘°“√·≈–°“√μ“¬®“°°“√ —¡º—  ‘Ëß§ÿ°§“¡„π ‘Ëß

·«¥≈âÕ¡ Õ“°“√¢Õß‚√§∑’Ë‡°‘¥®–ª√“°ØμàÕ‡¡◊ËÕ∫ÿ§§≈

‰¥â√—∫ —¡º— ·≈â«√–¬–‡«≈“Àπ÷Ëß ́ ÷ËßÕ“®„™â√–¬–‡«≈“π“π

‡™àπ ¡–‡√Áß(4) ¥—ßπ—Èπ °“√‡ΩÑ“√–«—ß°“√ —¡º—  ‚¥¬°“√

‡≈◊Õ°μ—«™’È«—¥∑“ß™’«¿“æ (biomarker) ∑’Ë “¡“√∂∫àß™’È

∂÷ßº≈°√–∑∫μàÕ ÿ¢¿“æμàÕ°“√‰¥â√—∫ “√æ‘…π—Èπ Ê ∑”„Àâ

∑√“∫∂÷ß°“√μÕ∫ πÕß¢Õß√à“ß°“¬μàÕ “√æ‘…∑’Ë‰¥â√—∫ ·≈–

¬—ß∫Õ°∂÷ßº≈‡ ’¬μàÕ ÿ¢¿“æ„π√–¬–°àÕπª√“°ØÕ“°“√

‰¥â„π°√≥’¢Õß‚√§∑’ËμâÕß„™â√–¬–‡«≈“π“π„π°“√øí°μ—«

„π¢≥–∑’Ë°“√μ√«® “√‡¡μ“‚∫‰≈∑å„π√à“ß°“¬ μâÕß„™â

π—°«‘∑¬“»“ μ√å∑’Ë¡’§«“¡™”π“≠·≈–ÀâÕßªØ‘∫—μ‘°“√

‡©æ“–∑“ß §à“„™â®à“¬ Ÿß «‘∏’°“√¢—ÈπμÕπ¬ÿàß¬“° ‡ ’¬

‡«≈“π“π °“√®–À“μ—«™’È«—¥º≈°√–∑∫μàÕ√à“ß°“¬ ¥â«¬

°“√«‘‡§√“–Àå∑“ß‚≈À‘μ«‘∑¬“ ´÷Ëß‡ªìπ°“√μ√«®∑“ßÀâÕß

ªØ‘∫—μ‘°“√∑—Ë«‰ª ¡’¢—ÈπμÕπ‰¡à¬ÿàß¬“° √«¥‡√Á« √“§“∂Ÿ°

·≈–¡’°“√Õâ“ßÕ‘ß„πμ”√“«‘™“°“√∂÷ßº≈°√–∑∫μàÕ ÿ¢¿“æ

®–™à«¬„π°“√«‘π‘®©—¬‚√§‰¥â‡√Á«¢÷Èπ °“√»÷°…“π’È®÷ß¡’

«—μ∂ÿª√– ß§å ‡æ◊ËÕª√–‡¡‘πº≈°“√√—∫ “√‡∫π´’π‚¥¬

°“√μ√«®√–¥—∫ “√ trans,trans- Muconic acid (t,t-

Muconic acid) ÷́Ëß‡ªìπ metabolite ¢Õß‡∫π ’́π„π

ªí  “«– æ√âÕ¡»÷°…“§«“¡º‘¥ª√°μ‘∑“ß‚≈À‘μ«‘∑¬“ „π

°≈ÿà¡∑’Ëæ∫·≈–‰¡àæ∫ “√ t,t-Muconic acid „πªí  “«–

«‘∏’°“√»÷°…“

°“√»÷°…“π’È‡ªìπ à«πÀπ÷Ëß¢Õß°‘®°√√¡°“√μ√«®

 ÿ¢¿“æ¢Õßª√–™“™π„π‚§√ß°“√‡ΩÑ“√–«—ß “√ VOCs

®.√–¬Õß ªï 2552 ‡°Á∫¢âÕ¡Ÿ≈„π‡¥◊Õπ‡¡…“¬π - ¡‘∂ÿπ“¬π

2552 ª√–™“°√ §◊Õ ª√–™“™π„πæ◊Èπ∑’Ë√—∫º‘¥™Õ∫¢Õß

‚√ßæ¬“∫“≈∫â“π©“ß ·≈–‚√ßæ¬“∫“≈¡“∫μ“æÿ¥´÷Ëß‰¥â

√—∫º≈°√–∑∫®“° “√ VOCs ‚¥¬¡’‡°≥±å°“√§—¥‡≈◊Õ° §◊Õ

‡ªìπ™“«∫â“π¥—Èß‡¥‘¡∑’ËÕ“»—¬Õ¬Ÿà„πæ◊Èπ∑’Ë¡“°°«à“ 5 ªï „π

™ÿ¡™π∑’Ë ‰¥â√—∫º≈°√–∑∫®“° “√ VOCs ·≈–Õ¬Ÿà„°≈â

π‘§¡Õÿμ “À°√√¡ ®”π«π 402 √“¬

°“√‡°Á∫·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈

1. ¡’°“√ª√–™“ —¡æ—π∏åπ—¥™“«∫â“π‡ªÑ“À¡“¬‡æ◊ËÕ

√à«¡°‘®°√√¡μ√«® ÿ¢¿“æ „π™à«ß‡«≈“ 8.00 -12.00 π.

 —¡¿“…≥å°≈ÿà¡μ—«Õ¬à“ß∑ÿ°√“¬¥â«¬·∫∫ —¡¿“…≥å¢Õß

‚√ßæ¬“∫“≈ ÷́Ëß ”π—°ß“π “∏“√≥ ÿ¢®—ßÀ«—¥√–¬Õß

·≈–‚√ßæ¬“∫“≈„πæ◊Èπ∑’Ë√à«¡®—¥∑” ‡æ◊ËÕ„™â„π°‘®°√√¡

°“√μ√«® ÿ¢¿“æ¢Õßª√–™“™π„π‚§√ß°“√‡ΩÑ“√–«—ß “√

VOCs ®—ßÀ«—¥√–¬Õß ªï 2552 æ√âÕ¡∑—Èß‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥

·≈–ªí  “«–„π™à«ß‡«≈“‡¥’¬«°—π

2. «‘∏’°“√‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥·≈–ªí  “«–

2.1 ‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥ª√‘¡“≥ 3 ¡‘≈≈‘≈‘μ√ ¥â«¬

À≈Õ¥‡≈◊Õ¥√–∫∫ ÿ≠≠“°“» „ à EDTA tube ‡æ◊ËÕ

μ√«®«‘‡§√“–Àå∑“ß‚≈À‘μ«‘∑¬“ ‰¥â·°à ª√‘¡“≥‡¡Á¥‡≈◊Õ¥

¯˘Ò
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·¥ß ‡¡Á¥‡≈◊Õ¥¢“« ‡°√Á¥‡≈◊Õ¥ §«“¡º‘¥ª√°μ‘¢Õß‡¡Á¥

‡≈◊Õ¥·¥ß ‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥„ à°≈àÕß‚ø¡∫√√®ÿπÈ”·¢Áß

(ice pack) °àÕππ”¡“«‘‡§√“–Àå¿“¬„π«—π‡¥’¬«°—π ∑’Ë

ÀâÕßªØ‘∫—μ‘°“√¢Õß‚√ßæ¬“∫“≈‚¥¬·∫àßμ“¡æ◊Èπ∑’Ë√—∫º‘¥

™Õ∫¢Õß‚√ßæ¬“∫“≈

2.2 ‡°Á∫μ—«Õ¬à“ßªí  “«–ª√‘¡“≥ 15 ¡‘≈≈‘≈‘μ√

„ à°√–ªÜÕßæ≈“ μ‘° –Õ“¥‡æ◊ËÕμ√«®À“ “√ t,t-Muconic

acid „πªí  “«– ‡°Á∫μ—«Õ¬à“ßªí  “«–„ à°≈àÕß‚ø¡∫√√®ÿ

πÈ”·¢Áß ·≈â«π”°≈—∫ÀâÕßªØ‘∫—μ‘°“√¢Õß‚√ßæ¬“∫“≈‡°Á∫

‰«â∑’ËÕÿ≥À¿Ÿ¡‘ª√–¡“≥ -18 Õß»“‡´≈‡´’¬  ª√–¡“≥ 3-

5 «—π ‡æ◊ËÕ√«¡μ—«Õ¬à“ß·≈–π” àßμ√«®ÀâÕßªØ‘∫—μ‘°“√

‚√ßæ¬“∫“≈√“¡“∏‘∫¥’ ‡æ◊ËÕμ√«®«‘‡§√“–Àå¥â«¬‡∑§π‘§

High Performance Liquid Chromatography

3. «‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬„™â ‚ª√·°√¡ SPSS for

windows version 11.5 „π√Ÿª§«“¡∂’Ë §à“‡©≈’Ë¬ √âÕ¬≈–

«‘‡§√“–ÀåÀ“ —¡æ—π∏å∑“ß‚≈À‘μ«‘∑¬“ √–À«à“ß°≈ÿà¡∑’Ëæ∫

·≈–‰¡àæ∫ “√ t,t-Muconic acid ‚¥¬„™â ∂‘μ‘ chi-square

test ·≈– Fisherûs exact test

º≈°“√»÷°…“

ª√–™“°√»÷°…“ à«π„À≠à‡ªìπ‡æ»À≠‘ß √âÕ¬≈– 75.4

¡’Õ“¬ÿ 60 ªï ¢÷Èπ‰ª √âÕ¬≈– 29.0 ·≈–Õ“¬ÿ 45-59 ªï ·≈–

√âÕ¬≈– 28.5 Õ“¬ÿ‡©≈’Ë¬ 50 ªï Õ“¬ÿπâÕ¬ ÿ¥ 6 ªï Õ“¬ÿ

¡“°∑’Ë ÿ¥ 94 ªï °“√»÷°…“√–¥—∫ª√–∂¡»÷°…“ √âÕ¬≈– 65.7

‰¡à‰¥â∑”ß“π √âÕ¬≈– 44.8 ‰¡à Ÿ∫∫ÿÀ√’Ë√âÕ¬≈– 80.5 ‰¡à

¥◊Ë¡·Õ≈°ÕŒÕ≈å√âÕ¬≈– 79.8 ‰¡à¥◊Ë¡πÈ”∫àÕ √âÕ¬≈– 90.0

Õ“»—¬„πæ◊Èπ∑’Ë¡“∫μ“æÿ¥·≈–∫â“π©“ß √âÕ¬≈– 50.9 ·≈–

49.1 μ“¡≈”¥—∫  à«π„À≠àÕ“»—¬¡“π“π¡“°°«à“ 20 ªï

√âÕ¬≈– 55.5 √–¬–‡«≈“Õ¬Ÿà∫â“π¡“°°«à“ 12 ™—Ë«‚¡ß

√âÕ¬≈– 91

°“√ —¡º— ·≈–°“√‡®Á∫ªÉ«¬„π™à«ß 1  —ª¥“Àå∑’Ë

ºà“π¡“ æ∫«à“ à«π„À≠à‰¡à‰¥â°≈‘Ëπ·≈–‰¥â°≈‘Ëπ„°≈â‡§’¬ß°—π

√âÕ¬≈– 51.8 ·≈– 48.2 μ“¡≈”¥—∫ °≈‘Ëπ∑’Ë‰¥â√—∫¡“°∑’Ë ÿ¥

§◊Õ °≈‘Ëπ·°ä  √âÕ¬≈– 19.7 °≈‘ËπÕ◊Ëπ Ê (12.4%) °≈‘Ëπ

‡À¡Áπ©ÿπ (11.7%) ·≈–°≈‘Ëπ§≈â“¬º≈‰¡â ÿ° (7.2%)   à«π

„À≠à¡’Õ“°“√‡®Á∫ªÉ«¬∑’Ë‡°’Ë¬«¢âÕß°—∫√–∫∫ª√– “∑ μ“

º‘«Àπ—ß ∑“ß‡¥‘πÀ“¬„® À—«„® ·≈–À≈Õ¥‡≈◊Õ¥ „π™à«ß

1  —ª¥“Àå∑’Ëºà“π¡“ √âÕ¬≈– 70.3 ‚¥¬Õ“°“√∑’Ëæ∫¡“°∑’Ë ÿ¥

§◊Õ ª«¥»’√…– √âÕ¬≈– 29.0 √Õß≈ß¡“ §◊Õ ‡«’¬π»’√…–

(27.7%) · ∫À√◊Õ§—πμ“ (19.0%) ·≈–º◊Ëπ§—πμ“¡√à“ß°“¬

(17.0%)

√–¥—∫ “√ t,t-Muconic acid „πªí  “«– ¢Õß

ª√–™“™π æ∫«à“¡’§à“‡©≈’Ë¬ 22.27, SD 68.42 ‰¡‚§√°√—¡/

°√—¡§√’‡Õμ‘π‘π °≈ÿà¡∑’Ëμ√«®æ∫ “√ t,t-Muconic acid „π

ªí  “«– ¡’√âÕ¬≈– 14.6 „π®”π«ππ’Èæ∫ “√ t-t muconic

acid „πªí  “«–‡°‘π 500 ‰¡‚§√°√—¡/°√—¡ §√’‡Õμ‘π‘π

®”π«π 2 √“¬ (μ“√“ß∑’Ë 1)

æ∫§«“¡ —¡æ—π∏å√–À«à“ß°“√‰¥â°≈‘Ëπ°—∫°“√æ∫/‰¡à

æ∫ t,t-Muconic acid „πªí  “«– Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘ (p<0.05) (μ“√“ß∑’Ë 2)

§«“¡ —¡æ—π∏å√–À«à“ß√–¥—∫ t,t-Muconic acid „π

ªí  “«–°—∫Õ“°“√∑“ß√–∫∫ª√– “∑ √–∫∫ “¬μ“ √–∫∫

∑“ß‡¥‘πÀ“¬„® À—«„®·≈–À≈Õ¥‡≈◊Õ¥ ·≈–√–∫∫∑“ß

μ“√“ß∑’Ë 1 √–¥—∫ t,t-Muconic acid „πªí  “«– (n= 402 §π)

√–¥—∫ t,t-Muconic acid
®”π«π (%)

„πªí  “«– (μμμμμg./g. Cr)

‰¡àæ∫ 340 (84.6)

æ∫ 62 (15.4)

1- 99 21 (5.2)

100-199 31 (7.7)

200-299 6 (1.5)

300-399 2 (0.5)

400-499 0

 ≥ 500 2 (0.5)

§à“μË” ÿ¥ (minimum) 0

§à“ Ÿß ÿ¥ (maximum) 719

§à“‡©≈’Ë¬ (mean) 22.27

 à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π 68.42

*§à“¡“μ√∞“π§π∑”ß“π = 500 ‰¡‚§√°√—¡/°√—¡§√’‡Õμ‘π‘π(4)
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°“√‡ΩÑ“√–«—ß ÿ¢¿“æ¢Õßª√–™“™πμàÕ “√Õ‘π∑√’¬å√–‡À¬ßà“¬ ®—ßÀ«—¥√–¬Õß

º‘«Àπ—ß æ∫«à“Õ“°“√μ“·¥ß ¡’§«“¡ —¡æ—π∏å°—∫√–¥—∫ t,t-

Muconic acid „πªí  “«–Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

(p<0.05) (μ“√“ß∑’Ë 3)

§«“¡ —¡æ—π∏å√–À«à“ßº≈°“√μ√«®«‘‡§√“–Àå∑“ß

‚≈À‘μ«‘∑¬“°—∫√–¥—∫ t,t-Muconic acid „πªí  “«– æ∫

«à“ ≈—°…≥–¢Õß‡¡Á¥‡≈◊Õ¥·¥ß¡’§«“¡ —¡æ—π∏å°—∫√–¥—∫ t,t-

Muconic acid „πªí  “«– Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

(p<0.01) ´÷Ëß§«“¡º‘¥ª√°μ‘¢Õß‡¡Á¥‡≈◊Õ¥·¥ß∑’Ëæ∫¡’

§«“¡º‘¥ª√°μ‘∑—Èß¢π“¥ √Ÿª√à“ß·≈–°“√μ‘¥ ’ ‰¥â·°à Aniso-

cytosis, Microcyte, Poikilocytosis, Ovalocyte, Hy-

μ“√“ß∑’Ë 2 §«“¡ —¡æ—π∏å√–À«à“ß°“√‰¥â°≈‘Ëπ„π™à«ß 1  —ª¥“Àå∑’Ëºà“π¡“ °—∫√–¥—∫ t,t-Muconic acid „πªí  “«– (n= 402 §π)

√–¥—∫ t,t-Muconic acid

°“√‰¥â°≈‘Ëπ χχχχχ2 df p-value
æ∫ ‰¡àæ∫

°“√‰¥â°≈‘Ëπº‘¥ª√°μ‘μà“ß Ê 4.253 1 .039*

‰¥â 22 (11.5) 169 (88.5)

‰¡à‰¥â 40 (19.0) 171 (81.0)

μ“√“ß∑’Ë 3 §«“¡ —¡æ—π∏å√–À«à“ß√–¥—∫ t,t-Muconic acid „πªí  “«–°—∫Õ“°“√∑“ß√–∫∫μà“ß Ê

√–¥—∫ t,t-Muconic acid

Õ“°“√∑“ß√–∫∫μà“ß Ê χχχχχ2 df p-value
æ∫ ‰¡àæ∫

√–∫∫ª√– “∑

ª«¥»’√…– 0.413 1 0.520

¡’ 20 (17.2) 96 (82.8)

‰¡à¡’ 42 (14.7) 244 (85.3)

‡«’¬π»’√…– 0.003 1 0.953

¡’ 17 (15.6) 92 (84.4)

‰¡à¡’ 45 (15.4) 248 (84.6)

§≈◊Ëπ‰ âÕ“‡®’¬π 2.841 1 0.142b

¡’ 0 (0) 15 (100.0)

‰¡à 62 (16.0) 325 (84.0)

ÕàÕπ‡æ≈’¬ 0.022 1 1.000b

¡’ 3 (14.3) 18 (85.7)

‰¡à¡’ 59 (15.5) 322 (84.5)

¡÷πßß 1.401 1 0.236

¡’ 8 (22.2) 28 (77.8)

‰¡à¡’ 54 (14.8) 312 (85.2)

√–∫∫ “¬μ“

· ∫À√◊Õ§—πμ“ 0.828 1 0.363

¡’ 9 (12.0) 66 (88.0)

‰¡à¡’ 53 (16.2) 274 (83.8)

¯˘Û



Health Monitoring of Volatile Organic Compounds (VOCs) in Changwat Rayong

Journal of Health Science 2010 Vol. 19 No. 6894

μ“·¥ß 11.023 1 0.023b*

¡’ 2 (100.0) 0 (0)

‰¡à¡’ 60 (15.4) 340 (85.5)

πÈ”μ“‰À≈ 0.013 1 0.801b

¡’ 5 (16.1) 26 (83.9)

‰¡à¡’ 57 (15.4) 314 (84.6)

√–∫∫À—«„® ·≈–À≈Õ¥‡≈◊Õ¥

‡®Á∫· ∫§Õ 0.398 1 0.603b

¡’ 6 (19.4) 25 (80.6)

‰¡à¡’ 56 (15.1) 315 (84.9)

§Õ·Àâß 1.001 1 0.487b

¡’ 4 (10.0) 36 (90.0)

‰¡à¡’ 58 (16.0) 304 (84.0)

‰Õ·Àâß Ê 0.367 1 0.750b

¡’ 2 (10.5) 17 (89.5)

‰¡à¡’ 60 (15.7) 323 (84.3)

À“¬„®≈”∫“° 0.870 1 0.407b

¡’ 3 (25.0) 9 (75.2)

‰¡à¡’ 59 (15.1) 331 (84.9)

·πàπÀπâ“Õ° 1.922 1 0.246b

¡’ 4 (28.6) 10 (71.4)

‰¡à¡’ 58 (14.9) 330 (85.1)

„® —Ëπ/À—«„®‡μâπº‘¥ª√°μ‘ 0.165 1 0.656b

¡’ 2 (20.0) 8 (80.0)

‰¡à¡’ 60 (15.3) 332 (84.7)

√–∫∫º‘«Àπ—ß

º◊Ëπ§—πμ“¡√à“ß°“¬ 0.055 1 0.814

¡’ 10 (14.5) 59 (85.5)

‰¡à¡’ 52 (15.6) 281 (84.4)

º◊Ëπ·¥ß· ∫√âÕπμ“¡√à“ß°“¬ 0.367 1 1.000b

¡’ 0 (0) 2 (100.0)

‰¡à¡’ 62 (15.5) 338 (84.5)

bFisherûs exact test     *p-value < 0.05

μ“√“ß∑’Ë 3(μàÕ) §«“¡ —¡æ—π∏å√–À«à“ß√–¥—∫ t,t-Muconic acid „πªí  “«–°—∫Õ“°“√∑“ß√–∫∫μà“ß Ê

√–¥—∫ t,t-Muconic acid

Õ“°“√∑“ß√–∫∫μà“ß Ê χχχχχ2 df p-value
æ∫ ‰¡àæ∫
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pochromia ·≈– Target cell (μ“√“ß∑’Ë 4)

«‘®“√≥å

°“√´—°∂“¡Õ“°“√„π™à«ß 1  —ª¥“Àå∑’Ëºà“π¡“ ‡π◊ËÕß-

®“°‡æ◊ËÕÀ≈’°‡≈’Ë¬ß§«“¡≈”‡Õ’¬ß„π°“√√◊ÈÕøóôπ§«“¡®”

·≈–„°≈â‡§’¬ß°—∫√–¬–‡«≈“°÷Ëß™’æ¢Õß°“√μ√«®¢Õß

t,t-Muconic acid „πªí  “«– °“√‡À≈◊ËÕ¡¢Õß™à«ß

‡«≈“‡ªìπ à«πÀπ÷Ëß∑’ËÕ“®∑”„Àâ‡°‘¥§«“¡º‘¥æ≈“¥¢÷Èπ‰¥â

‡π◊ËÕß®“°∂â“‰¡à‰¥â√—∫ “√‡∫π ’́π¡“Õ¬à“ß ¡Ë”‡ ¡Õ Õ“°“√

∑’Ë´—°∂“¡Õ“®‡°‘¥°àÕπ°“√ —¡º— ‡∫π ’́π‰¥â πÕ°®“°π’È

Õ“°“√∑’Ë —¡¿“…≥åÕ“®¡’ “‡Àμÿ®“°ªí®®—¬Õ◊Ëπ Ê ‡™àπ

§«“¡‡§√’¬¥ °“√Õ¥πÕπ

°≈ÿà¡∑’Ëμ√«®æ∫ “√ t,t-Muconic acid „πªí  “«–

√âÕ¬≈– 15.4 „π®”π«ππ’Èæ∫ “√ t,t-Muconic acid „π

ªí  “«–‡°‘π§à“¡“μ√∞“π¢Õß ACGIH ∑’Ë°”Àπ¥‰«â §◊Õ

500 ‰¡‚§√°√—¡/°√—¡§√’‡Õμ‘π‘π(5) ®”π«π 2 √“¬ Õ¬à“ß‰√

°Áμ“¡ ‡°≥±å§à“¡“μ√∞“ππ’È ‡ªìπ°“√∫Õ°∂÷ß√–¥—∫¢Õß

 “√„π√à“ß°“¬®“°°“√ —¡º— „π°“√∑”ß“π 8 ™—Ë«‚¡ß «à“

Õ¬Ÿà„π√–¥—∫∑’Ë‰¡à∑”Õ—πμ√“¬μàÕ§πß“ππ—Èπ Ê ‡æ√“–§π

ß“π¡—°®–‡ªìπ§π„π«—¬∑”ß“π¡’¿“«– ÿ¢¿“æ√à“ß°“¬∑’Ë

μ“√“ß∑’Ë 4 §«“¡ —¡æ—π∏å√–À«à“ßº≈°“√μ√«®«‘‡§√“–Àå∑“ß‚≈À‘μ«‘∑¬“°—∫√–¥—∫ t,t-Muconic acid „πªí  “«– (n=402 §π)

√–¥—∫ t,t-Muconic acid

¥—™π’‡≈◊Õ¥ χχχχχ2 df p-value
æ∫ ‰¡àæ∫

WBC 0.222 1 0.638

ª√°μ‘ 53 (15.1) 298 (84.9)

º‘¥ª√°μ‘ 9 (17.6) 42 (82.4)

Neutrophil 1.251 1 0.367b

ª√°μ‘ 58 (16.1) 302 (83.9)

º‘¥ª√°μ‘ 4 (9.5) 38 (90.5)

Lymphocyte 0.028 1 0.867

ª√°μ‘ 52 (15.3) 288 (84.7)

º‘¥ª√°μ‘ 10 (16.1) 52 (83.9)

Eosinophil 0.357 1 0.550

ª√°μ‘ 56 (15.8) 298 (84.2)

º‘¥ª√°μ‘ 6 (12.5) 42 (87.5)

‡°√Á¥‡≈◊Õ¥ 0.485 1 0.512

ª√°μ‘ 58 (15.1) 325 (84.9)

º‘¥ª√°μ‘ 4 (21.1) 15 (78.9)

Hb 1.794 1 0.180

ª√°μ‘ 44 (17.3) 211 (82.7)

º‘¥ª√°μ‘ 18 (12.2) 129 (87.8)

RBC 8.461 1 0.004**

ª√°μ‘ 53 (18.9) 228 (81.1)

º‘¥ª√°μ‘ 9 (7.4) 112 (92.6)

bFisherûs exact test **p-value < 0.01
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·¢Áß·√ß  ¡∫Ÿ√≥å¡“°°«à“™“«∫â“π ́ ÷Ëß¡’∑—Èß‡¥Á°  μ√’ ·≈–

§π ŸßÕ“¬ÿ ®“°¢âÕ¡Ÿ≈π’È· ¥ß„Àâ‡ÀÁπ«à“ª√–™“°√»÷°…“

π’È‡ªìπ™“«∫â“π∑’ËÕ“»—¬Õ¬Ÿà¥—Èß‡¥‘¡„πæ◊Èπ∑’Ëπ’È  à«π„À≠à‡ªìπ

‡æ»À≠‘ß  Ÿß«—¬ ‰¡à‡À¡“–∑’Ë®–„™â‡°≥±å¡“μ√∞“π

 ”À√—∫§πß“π ≥ ªí®®ÿ∫—π¬—ß‰¡à¡’‡°≥±å¡“μ√∞“πÀ√◊Õ

§à“ª√°μ‘¢Õßª√–™“°√∑—Ë«‰ª ÷́ËßÀπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕß

®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–μâÕß∑”°“√»÷°…“«‘®—¬‡æ◊ËÕ„Àâ ‰¥â§à“

¡“μ√∞“π ”À√—∫§π‰∑¬∑—Ë«‰ª Õ’°∑—Èßæ◊Èπ∑’Ë∫√‘‡«≥π’È ‰¥â¡’

°“√√âÕß‡√’¬π„π‡√◊ËÕßªí≠À“¡≈æ‘… ·≈–º≈°√–∑∫μàÕ

 ÿ¢¿“æ®π‡ªìπªí≠À“√–¥—∫ª√–‡∑»  Õ¥§≈âÕß°—∫°“√

»÷°…“¢Õß ÿ√∑‘π ¡“≈’À«≈(6) ∑’Ë»÷°…“º≈°√–∑∫¢Õß

‚√ßß“πÕÿμ “À°√√¡∑’Ë¡’μàÕ§ÿ≥¿“æ™’«‘μª√–™“™π°√≥’

»÷°…“¡“∫μ“æÿ¥ æ∫«à“Õ—μ√“°“√‡¢â“√—∫∫√‘°“√æ¬“∫“≈

¥â«¬‚√§√–∫∫∑“ß‡¥‘πÀ“¬„®¢Õß‡¢μ¡“∫μ“æÿ¥ æ.».

2544-2549  Ÿß¢÷Èπ‡√◊ËÕ¬ Ê ·≈– Ÿß¡“°∂÷ß 2.5 ‡∑à“¢Õß

ª√–‡∑»„πªï æ.». 2548 ·≈–ª√–™“™π¡’§«“¡«‘μ°

°—ß«≈„π‡√◊ËÕß°“√ªπ‡ªóôÕπ “√‡§¡’„π ‘Ëß·«¥≈âÕ¡(6) „π

¢≥–∑’Ë‡§√◊Õ¢à“¬ª√–™“™π‰¥â‡√’¬°√âÕß„Àâª√–°“»‡ªìπ

‡¢μ§«∫§ÿ¡¡≈æ‘…¡“μ≈Õ¥μ—Èß·μàªï 2549 ®π„π«—π∑’Ë 30

‡¡…“¬π æ.». 2552 ‰¥âª√–°“»‡ªìπ‡¢μ§«∫§ÿ¡¡≈æ‘…

μ“¡ª√–°“»§≥–°√√¡°“√ ‘Ëß·«¥≈âÕ¡·Ààß™“μ‘ ©∫—∫∑’Ë

32 (æ.». 2552)(7) π—Ëπ· ¥ß«à“ æ◊Èπ∑’Ëπ’Èμ“¡ª√–°“»

‡ªìπæ◊Èπ∑’Ë‡ ’Ë¬ßμàÕ°“√‰¥â√—∫¡≈æ‘… ¥—ßπ—Èπª√–™“™π„π

æ◊Èπ∑’Ë§«√‰¥â√—∫°“√¥Ÿ·≈ ÿ¢¿“æ„π√–¬–¬“« ‡æ√“–°“√

μ√«®‰¡àæ∫ “√ t,t-Muconic acid „πªí  “«– Õ“®

À¡“¬∂÷ß°“√‰¥â√—∫ “√‡∫π´’π·≈–¡’°“√¢—∫ÕÕ°∑“ß

ªí  “«–·≈â« à«πÀπ÷Ëß„π«—π∑’Ë‡°Á∫μ—«Õ¬à“ßªí  “«–

‡π◊ËÕß®“° “√‡∫π´’π„πªí  “«–¡’√–¬–°÷Ëß™’æ 24-48

™—Ë«‚¡ß

≈—°…≥–¢Õß‡¡Á¥‡≈◊Õ¥·¥ßÕ“®¡’§«“¡ —¡æ—π∏å°—∫

√–¥—∫ t,t-Muconic acid „πªí  “«– Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘ (p<0.05) ‡π◊ËÕß®“°°“√‰¥â√—∫ “√‡∫π ’́π¡’º≈

μàÕ°“√‡ª≈’Ë¬π·ª≈ßæ¬“∏‘ ¿“æ¢Õß°“√ √â“ß‡¡Á¥‡≈◊Õ¥

·¥ß À√◊Õ°“√æ—≤π“°“√‚μ‡μÁ¡∑’Ë (mature) ¢Õß‡¡Á¥

‡≈◊Õ¥º‘¥ª√°μ‘ ´÷Ëß®–¡’º≈∑”„ÀâÕ“¬ÿ‡¡Á¥‡≈◊Õ¥„π°√–· 

‡≈◊Õ¥ —Èπ≈ßÀ√◊Õ∂Ÿ°∑”≈“¬‡√Á« ∑”„Àâ√à“ß°“¬Õ¬Ÿà„π ¿“æ

‰¡à§àÕ¬·¢Áß·√ß·≈–ÕàÕπ·Õ≈ß‡ªìπ≈”¥—∫ ∂â“‰¥â√—∫ —¡º— 

‡ªìπ‡«≈“π“π „π¢≥–∑’Ë°“√»÷°…“π’È‡ªìπ°“√»÷°…“¿“§

μ—¥¢«“ß ≥ ‡«≈“Àπ÷Ëß °“√„™âÀâÕßªØ‘∫—μ‘°“√§π≈–·Ààß

°“√‰¡à‰¥â¡’°“√§—¥°√Õß™“«∫â“π∑’Ë¡’ªí≠À“‚√§‡≈◊Õ¥ÕÕ°

®“°°“√»÷°…“°àÕπ Õ’°∑—Èß§«“¡º‘¥ª√°μ‘¢Õß‡¡Á¥‡≈◊Õ¥

·¥ß‰¡à‰¥â‡°‘¥®“° “‡Àμÿ “√‡∫π ’́πÕ¬à“ß‡¥’¬« ¥—ßπ—Èπ

ºŸâπ”º≈°“√»÷°…“‰ª„™âæ÷ßμ√–Àπ—°∂÷ß°“√·ª≈º≈„π

 à«π¥—ß°≈à“«¥â«¬ ®“°°“√»÷°…“π’Èπà“®–„™â§«“¡º‘¥

ª√°μ‘∑“ß‚≈À‘μ«‘∑¬“ ‚¥¬‡©æ“–§«“¡º‘¥ª√°μ‘¢Õß

≈—°…≥–‡¡Á¥‡≈◊Õ¥·¥ß ‡ªìπμ—«‡ΩÑ“§ÿ¡∑“ß™’«¿“æ„π°“√

√—∫ —¡º—  “√‡∫π´’π¢Õßª√–™“°√∑—Ë«‰ª∂÷ß·¡â«à“°“√«—¥

§«“¡º‘¥ª√°μ‘¢Õß‡¡Á¥‡≈◊Õ¥®–‰¡à¡’§«“¡‡©æ“–‡®“–®ß
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§«“¡ —¡æ—π∏å√–À«à“ß√–¥—∫ t,t-Muconic acid „π

ªí  “«–°—∫°≈ÿà¡Õ“°“√∑“ß√–∫∫ª√– “∑ √–∫∫ “¬μ“
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Abstract Health Monitoring of Volatile Organic Compounds (VOCs) in Changwat Rayong
Wullapa Srisupap*, Hansa Raksakom*, Marissa Kongsombatsuk†, Chawalnuch Usadee‡,
Suda Paniangtong§

*The Office of Diseases Prevention and Control 3, Chon Buri, †Map Taphut Hospital, Rayong,
‡Ban Chang Hospital, Rayong, §Rayong Provincial Health Office, Rayong
Journal of Health Science 2010; 19:890-8.

The purposes of this study were to assess health monitoring of VOCs by examining t,t-Muconic
acid levels,benzene metabolite, in urine and to compare the relationship between abnormal hema-
tological findings and t,t-Muconic acid testing results.  Data were collected from 402 informed
consent subjects in responsible areas of Map Taphut hospital and Ban Chang hospital from April to
June 2009.  The results of this study showed that most subjects were long-term inhabitants for
more than 20 years (55.5%) and stayed at home for more than 12 hours per day (91%), There were
48.2 percent of the subjects who reportedly could perceive bad odor and 51.8 percent of those who
smelled nothing.  They reported symptoms of headache (29.0%), dizziness (27.7%) and eye itch-
ing or pain (19.0%).  The mean of t-t muconic acid levels was 22.27, SD 68.42 μg./g. and creati-
nine in the range of 0- 716 μg./gram and creatinine. Only 14.6 percent of the subjects were positive
for t,t-Muconic acid in urine. Abnormal red blood cell morphology was statistically significant to
the presence of t,t-Muconic acid in urine (p<0.01).  Health care providers, therefore, should form
a network and plan for long-term and systematic surveillance.

Key words: health monitoring, volatile organic compounds (VOCs)
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