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Abstract
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THE EFFECT OF METHYLPARATHION ON CHOLINESTERASE

ACTIVITY IN COCKLE (ANADARA GRANOSA L.) MUSCLE

TISSUES

The effect of methylparathion on cholinesterase activity in foot muscle tissues of cockle were

evaluated.  Ninety - five healthy cockle were randomly divided into control and experimental groups.

The experimental group was exposed to 10 ppb of methylparathion for 90 hours.  Measurements of

cholinesterase activity revealed increasing enzyme activity in foot muscle (p < 0.05) in the exposed

animals while clinical observations showed no differences between the groups. The results indicate

that methylparathion affects the observed activity of cholinesterase in cockle. However, it should be

noted that the data do not correlate with those of previous studies reported in other aquatic animal

species.
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∫∑§—¥¬àÕ
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º≈¢Õß‡¡∑∑‘≈æ“√“‰∏ÕÕπµàÕ§à“°“√∑”ß“π¢Õß‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ 

„π°≈â“¡‡π◊ÈÕÀÕ¬·§√ß

»÷°…“º≈¢Õß‡¡∑∑‘≈æ“√“‰∏ÕÕπµàÕ§à“°“√∑”ß“π¢Õß‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ „π°≈â“¡‡π◊ÈÕÀÕ¬·§√ß ·∫àß

ÀÕ¬·§√ß®”π«π 95  µ—«ÕÕ°‡ªìπ°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õß ‚¥¬„ÀâÀÕ¬·§√ß„π°≈ÿà¡∑¥≈Õß —¡º— °—∫‡¡∑

∑‘≈æ“√“‰∏ÕÕπ§«“¡‡¢â¡¢âπ 10 æ’æ’∫’ ‡ªìπ‡«≈“ 90 ™—Ë«‚¡ß º≈°“√µ√«®«—¥§à“°“√∑”ß“π¢Õß‡Õπ‰´¡å‚¶≈’π-

‡Õ ‡∑Õ‡√ æ∫«à“ ÀÕ¬·§√ß„π°≈ÿà¡∑¥≈Õß´÷Ëß —¡º— °—∫‡¡∑∑‘≈æ“√“‰∏ÕÕπ¡’§à“°“√∑”ß“π¢Õß‡Õπ‰´¡å‡æ‘Ë¡¢÷ÈπÕ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ (p < 0.05) ·≈–æ∫«à“ÀÕ¬·§√ß∑’Ë —¡º— ‡¡∑∑‘≈æ“√“‰∏ÕÕπ “¡“√∂

¥”√ß™’«‘µÕ¬Ÿà‰¥â‚¥¬‰¡à· ¥ßÕ“°“√∑“ß§≈‘π‘°∑’Ëº‘¥ª°µ‘ º≈°“√»÷°…“™’È„Àâ‡ÀÁπ∂÷ß°“√‡ª≈’Ë¬π·ª≈ß§à“°“√∑”ß“π¢Õß

‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ „π°≈â“¡‡π◊ÈÕÀÕ¬·§√ß‡¡◊ËÕ —¡º— ‡¡∑∑‘≈æ“√“‰∏ÕÕπ ÷́Ëß·µ°µà“ß®“° —µ«åπÈ”™π‘¥Õ◊Ëπ

∑’Ë‰¥â¡’√“¬ß“π‰«â

§” ”§—≠ :  ‚¶≈’π‡Õ ‡∑Õ‡√   ÀÕ¬·§√ß  ‡¡∑∑‘≈æ“√“‰∏ÕÕπ

∫∑π”

ª√–‡∑»‰∑¬‡ªìπª√–‡∑»‡°…µ√°√√¡ °“√„™â

 “√°”®—¥»—µ√Ÿæ◊™‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß “√¶à“·¡≈ß®÷ß‡ªìπ

 ‘Ëß®”‡ªìπ ‡æ◊ËÕªÑÕß°—πº≈º≈‘µ®“°§«“¡‡ ’¬À“¬∑’ËÕ“®®–

‡°‘¥¢÷Èπ®“°·¡≈ß»—µ√Ÿæ◊™™π‘¥µà“ßÊ Õ¬à“ß‰√°Áµ“¡°“√„™â

 “√¶à“·¡≈ßÕ“®°àÕ„ÀâÕ—πµ√“¬µàÕ¡πÿ…¬å·≈– ‘Ëß·«¥≈âÕ¡

‰¥â‡¡◊ËÕ¡’°“√ªπ‡ªóôÕπ¢Õß “√¥—ß°≈à“« Ÿà∏√√¡™“µ‘  ª√‘¡“≥

 “√¶à“·¡≈ß∑’Ë¡’°“√„™â¿“¬„πª√–‡∑»¡“°∑’Ë ÿ¥„πªï æ.».

2542  “¡Õ—π¥—∫·√° ‰¥â·°à methamidophos  monocro-

tophos ·≈– methylparathion (ΩÉ“¬«—µ∂ÿ¡’æ‘… °√¡«‘™“

°“√‡°…µ√, 2542) ÷́Ëß “√∑—Èß 3 ™π‘¥‡ªìπ “√¶à“·¡≈ß

∑’Ë®—¥Õ¬Ÿà„π°≈ÿà¡ organophosphate (OP) ∑’Ë¡’§«“¡‡ªìπæ‘…

 Ÿß ¡’√“§“‰¡à·æß ·≈–¡’ª√– ‘∑∏‘¿“æ¥’„π°“√°”®—¥·¡≈ß

®÷ß‡ªìπ∑’Ëπ‘¬¡Õ¬à“ß°«â“ß¢«“ß„πß“π‡°…µ√°√√¡ (‰æ∑Ÿ√¬å

·≈–§≥–, 2538)  “√¶à“·¡≈ß„π°≈ÿà¡ OP ¡’ƒ∑∏‘Ï

¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å cholinesterase (ChE) „π

 —µ«åÀ≈“¬™π‘¥ ¥—ßπ—Èπ °“√≈¥≈ß¢Õß°“√∑”ß“π¢Õß ChE

®÷ß‡ªìπ ‘Ëß∫àß™’È∂÷ß°“√ —¡º—  “√°≈ÿà¡ OP °“√«—¥§à“°“√

∑”ß“π¢Õß ChE ∑’Ë≈¥≈ß„πª≈“‡ªìπ∑’Ë√Ÿâ®—°°—π¥’«à“‡ªìπ

µ—«∫àß™’È∑“ß™’«¿“æ (biomarker) ¢Õß°“√ªπ‡ªóôÕπ OP

„π·À≈àßπÈ” (Halbrook et al., 1992) ¡’°“√»÷°…“∂÷ß§à“

°“√∑”ß“π¢Õß ChE „π —µ«åπÈ”À≈“¬™π‘¥ ‡™àπ  Ceron

et al., (1996) »÷°…“º≈¢Õß diazinon ´÷Ëß‡ªìπ “√

¶à“·¡≈ß°≈ÿà¡ OP „πª≈“‰À≈¬ÿ‚√ª æ∫«à“ diazinon ¡’

º≈∑”„Àâ§à“°“√∑”ß“π¢Õß ChE ≈¥≈ß  ∂“æ√ ·≈– §≥–

(2535) æ∫«à“ methylparathion ∑”„Àâ§à“°“√∑”ß“π¢Õß

ChE „π‡ âπª√– “∑·≈–°≈â“¡‡π◊ÈÕ¢Õß°ÿâß°ÿ≈“¥”∑’Ë‰¥â

 —¡º—  “√¥—ß°≈à“«≈¥≈ß πÕ°®“°°“√»÷°…“„πª≈“·≈–
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°ÿâß·≈â« ÀÕ¬ ÕßΩ“°Á‡ªìπ —µ«åπÈ”Õ’°™π‘¥Àπ÷Ëß∑’Ë¡’ºŸâ π„®

»÷°…“‡°’Ë¬«°—∫ ChE ‡™àπ°“√»÷°…“¢Õß Gilles et al.,

(1990) „πÀÕ¬·¡≈ß¿Ÿà (Mytilus edulis)  ·≈–ÀÕ¬π“ß√¡

(Crassostrea gigas) æ∫«à“¡’§à“°“√∑”ß“π¢Õß ChE „π

adducent muscle ·≈– mantle ¥—ßπ—Èπ∂â“¡’°“√ªπ‡ªóôÕπ

¢Õß “√¶à“·¡≈ß°≈ÿà¡ OP „ππÈ”°Áπà“®–¡’º≈µàÕ°“√∑”ß“π

¢Õß ChE „πÀÕ¬ ÕßΩ“‰¥â‡™àπ‡¥’¬«°—∫„π —µ«åπÈ”™π‘¥

Õ◊Ëπ

 —µ«åπÈ”®”æ«°ÀÕ¬ ÕßΩ“µ“¡∏√√¡™“µ‘®–„™â™’«‘µ

Õ¬Ÿà°—∫∑’ËÀ√◊Õ‡§≈◊ËÕπ∑’Ë‡æ’¬ß‡≈Á°πâÕ¬ ‡™àπ ÀÕ¬·¡≈ß¿Ÿà ·≈–

ÀÕ¬π“ß√¡ ®–„™â™’«‘µ‚¥¬°“√¬÷¥‡°“–°—∫«— ¥ÿ„µâº‘«πÈ”

ÀÕ¬·§√ß (Anadara granosa L.) „™â™’«‘µ‚¥¬°“√Ωíßµ—«

„π‚§≈π∫√‘‡«≥‡¢µπÈ”µ◊Èπ¢÷Èπ≈ß™“¬Ωíòß∑–‡≈„°≈â°—∫ªÉ“

‚°ß°“ß™“¬‡≈π (Broom, 1985) ‡æ√“–≈—°…≥–µ“¡

∏√√¡™“µ‘¢ÕßÀÕ¬ ÕßΩ“∑’Ë¡’°“√‡§≈◊ËÕπ∑’ËµË”·≈–°‘π

Õ“À“√‚¥¬ºà“ππÈ”‡¢â“¡“∑“ß‡Àß◊Õ° (filter feeder) ®÷ß∑”

„Àâ —¡º— °—∫¡≈¿“«–„ππÈ”À√◊Õ¥‘π∫√‘‡«≥π—ÈπÊÕ¬Ÿàµ≈Õ¥

‡«≈“ ·µ°µà“ß®“° —µ«åπÈ”™π‘¥Õ◊ËπÊ ‡™àπ  ª≈“ ·≈– °ÿâß

´÷Ëß “¡“√∂‡§≈◊ËÕπ∑’Ë‰¥âÕ¬à“ßÕ‘ √–·≈–√«¥‡√Á« ®÷ß„™â™’«‘µ

Õ¬Ÿà„π∫√‘‡«≥∑’Ë°«â“ß‚Õ°“ ∑’Ë®– —¡º— °—∫¡≈¿“«–„π

∫√‘‡«≥∑’Ë°”Àπ¥°Á≈¥≈ß‰ª ÀÕ¬ ÕßΩ“®÷ß‡ªìπ —µ«åπÈ”∑’Ë

 “¡“√∂π”¡“»÷°…“∂÷ß°“√ªπ‡ªóôÕπ¢Õß·À≈àßπÈ”∫√‘‡«≥

∑’Ë°”Àπ¥

°“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õß

methylparathion µàÕ§à“°“√∑”ß“π¢Õß ChE „π°≈â“¡

‡π◊ÈÕÀÕ¬·§√ß ‡æ◊ËÕª√–‡¡‘π§«“¡‡ªìπ‰ª‰¥â„π°“√„™â

ÀÕ¬·§√ß‡ªìπµ—«∫àß™’È∑“ß™’«¿“æ∂÷ß°“√ªπ‡ªóôÕπ¢Õß “√

¶à“·¡≈ß°≈ÿà¡ OP „π·À≈àßπÈ”

«— ¥ÿ·≈–«‘∏’°“√

‡°Á∫µ—«Õ¬à“ßÀÕ¬·§√ßÕ“¬ÿ 65 «—π∑’Ë¡’ ÿ¢¿“æ¥’

®”π«π 100 µ—«Õ¬à“ß®“°ø“√å¡ÀÕ¬·§√ß„π®—ßÀ«—¥

 ¡ÿ∑√ “§√¡“∑”°“√»÷°…“  ‚¥¬·∫àßÀÕ¬·§√ßÕÕ°‡ªìπ

2 °≈ÿà¡ ‡≈’È¬ß‰«â∫πµ–·°√ßæ≈“ µ‘°„πµŸâ°√–®°¢π“¥

36 x 36 x 60 ≈∫.´¡. ∑’Ë∫√√®ÿπÈ”∑–‡≈ –Õ“¥¡’§«“¡‡§Á¡

10 ppt ¡’§à“ pH 8.5 ÀÕ¬·§√ß°≈ÿà¡∑’Ë 1 ‡ªìπ°≈ÿà¡

§«∫§ÿ¡∑’Ë‰¡à„Àâ —¡º—  methylparathion ·≈–ÀÕ¬·§√ß

°≈ÿà¡∑’Ë 2 ‡ªìπ°≈ÿà¡∑¥≈Õß∑’Ë„Àâ —¡º—  methylparathion

∑’Ë¡’§«“¡‡¢â¡¢âπ 10 ppb  —ß‡°µÕ“°“√¢ÕßÀÕ¬·§√ß∑—Èß

2 °≈ÿà¡®π§√∫ 90 ™—Ë«‚¡ß ®“°π—Èπ‡°Á∫µ—«Õ¬à“ß°≈â“¡‡π◊ÈÕ

∫√‘‡«≥‡∑â“ (foot muscle) ¡“∫¥„πøÕ ‡øµ∫—æ‡øÕ√å

‡¢â¡¢âπ 0.1 M pH 8 ‡µ√’¬¡µ—«Õ¬à“ß°≈â“¡‡π◊ÈÕÀÕ¬·§√ß

µ“¡«‘∏’°“√¢Õß √–∫‘≈ ·≈–§≥– (2543) ·≈–«—¥§à“°“√

∑”ß“π¢ÕßChE„π°≈â“¡‡π◊ÈÕÀÕ¬·§√ß‚¥¬ª√–¬ÿ°µå

„™â«‘∏’°“√¢Õß Ellman et al., (1961) ‡ª√’¬∫‡∑’¬∫

§«“¡·µ°µà“ß§à“°“√∑”ß“π¢Õß ChE ∑“ß ∂‘µ‘√–À«à“ß

°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õß‚¥¬„™â  Student's t test

µ“√“ß∑’Ë 1 §à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß§à“°“√∑”ß“π¢Õß ChE „π°≈â“¡‡π◊ÈÕÀÕ¬·§√ß °≈ÿà¡§«∫§ÿ¡·≈–

°≈ÿà¡∑¥≈Õß∑’Ë —¡º—  methylparathion (unit = µmole of substrate hydrolyzed/min/g of tissues)

§«“¡‡¢â¡¢âπ¢Õß methylparathion ®”π«πÀÕ¬·§√ß §à“°“√∑”ß“π¢Õß ChE æ‘ —¬§à“°“√∑”ß“π¢Õß ChE

(ppb) (µ—«) (unit) (unit)

0 45 1.28 ± 0.43 0.64 - 2.40

10 50 1.79 ± 0.91* 0.88 - 2.19

*·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë p < 0.05  ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡
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º≈°“√∑¥≈Õß

ÀÕ¬·§√ß∑ÿ°µ—«„π°≈ÿà¡§«∫§ÿ¡·≈–°≈ÿà¡∑¥≈Õß

∑’Ë —¡º—  methylparathion ‰¡à· ¥ßÕ“°“√º‘¥ª°µ‘∑“ß

§≈‘π‘°µ≈Õ¥°“√∑¥≈Õß ·µà‡¡◊ËÕ«—¥§à“°“√∑”ß“π¢Õß ChE

„π°≈â“¡‡π◊ÈÕÀÕ¬·§√ßæ∫«à“ §à“°“√∑”ß“π¢Õß ChE„π

°≈â“¡‡π◊ÈÕÀÕ¬·§√ß°≈ÿà¡∑¥≈Õß∑’Ë —¡º— °—∫ methyl-

parathion ¢π“¥ 10 ppb ‡ªìπ‡«≈“ 90 ™—Ë«‚¡ß ¡’§à“‡æ‘Ë¡

¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡

(p < 0.05) ¥—ß· ¥ß„πµ“√“ß∑’Ë1

«‘®“√≥å

 “√¶à“·¡≈ß„π°≈ÿà¡ OP  ¡’º≈¬—∫¬—Èß°“√∑”ß“π

¢Õß esterase enzyme ´÷Ëß√«¡∑—Èß acetylcholinesterase

(AChE) ·≈– pseudocholinesterase (PChE) AChE ¡’

§«“¡ ”§—≠µàÕ°“√§«∫§ÿ¡°“√∑”ß“π¢Õß√–∫∫ª√– “∑

„π ‘Ëß¡’™’«‘µ §◊Õ ‡ªìπ‡Õπ‰´¡å∑’Ë‡ª≈’Ë¬π acetylcholine

´÷Ëß‡ªìπ “√ ◊ËÕª√– “∑„π√–∫∫ª√– “∑ ‰ª‡ªìπ choline

·≈– acetate ‡æ◊ËÕ‰¡à„Àâª≈“¬ª√– “∑∂Ÿ°°√–µÿâπ‚¥¬

acetylcholine ¡“°‡°‘π‰ª (cholinergic overload)

(Corbett et al., 1986) PChE ‡ªìπ  non-specific esterase

enzyme ́ ÷Ëß∑”Àπâ“∑’Ë hydrolyze æ—π∏– ester (ester bond)

„π “√µà“ßÊ °“√µ√«®«—¥§à“°“√∑”ß“π¢Õß esterase

enzyme ¡’√“¬ß“π‰«â„π —µ«åÀ≈“¬™π‘¥ ‡™àπ ·¡≈ß

 —µ«å∫° ·≈– —µ«åπÈ” (Clarke, 1981) Gilles et al.,

(1990) »÷°…“§à“°“√∑”ß“πª°µ‘¢Õß ChE ∑—Èß AChE

·≈– PChE ‚¥¬„™â  substrate ∑’Ë®”‡æ“–µàÕ‡Õπ‰´¡å∑—Èß

2 ™π‘¥ „π —µ«åπÈ”®”æ«° ª≈“ °ÿâß ·≈–ÀÕ¬ æ∫«à“

‚¥¬ à«π„À≠à·≈â«®–æ∫°“√∑”ß“π¢Õß AChE ¡“°°«à“

PChE „π‡π◊ÈÕ‡¬◊ËÕ‡°◊Õ∫∑ÿ°™π‘¥∑’Ëπ”¡“∑¥ Õ∫ √–∫‘≈

·≈–§≥– (2543) √“¬ß“π°“√µ√«®«—¥§à“°“√∑”ß“π¢Õß

ChE „π°≈â“¡‡π◊ÈÕ‡∑â“¢ÕßÀÕ¬·§√ßÕ“¬ÿ√–À«à“ß 150-

180 «—π®“°‡‡À≈àß‡≈’È¬ß„π®—ßÀ«—¥ ¡ÿ∑√ “§√‚¥¬ª√–¬ÿ°µå

«‘∏’°“√¢Õß Ellman et al., (1961) æ∫«à“¡’§à“‡©≈’Ë¬‡∑à“°—∫

4.49 ± 1.55 unit

°“√»÷°…“§√—Èßπ’Èæ∫«à“°“√∑”ß“π¢Õß ChE „π

°≈â“¡‡π◊ÈÕÀÕ¬·§√ß°≈ÿà¡∑’Ë‰¥â —¡º—  methylparathion ∑’Ë

‡¢â¡¢âπ 10 ppb π“π 90 ™—Ë«‚¡ß ¡’§à“‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘‡¡◊ËÕ‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡∑’Ë‰¡à‰¥â

 —¡º—  “√ ́ ÷Ëß·µ°µà“ß®“°°“√»÷°…“¢Õß Wongtavatchai

et al., (2000) ∑’Ë√“¬ß“π°“√≈¥≈ß¢Õß§à“°“√∑”ß“π¢Õß

ChE „π°≈â“¡‡π◊ÈÕ°ÿâß°ÿ≈“¥”∑’Ë —¡º—  methylparathion

„π√–¥—∫§«“¡‡¢â¡¢âπ 3 ppb ‡ªìπ‡«≈“ 12 ·≈– 24

™—Ë«‚¡ß °“√∑’Ë methylparathion „π√–¥—∫ 10 ppb 90

™—Ë«‚¡ß ‰¡à¡’º≈∑”„Àâ§à“°“√∑”ß“π¢Õß ChE „πÀÕ¬

·§√ß≈¥≈ß Õ“®Õ∏‘∫“¬‚¥¬º≈°“√»÷°…“¢Õß Mohan

et al., (1987) ÷́Ëß°≈à“««à“ °“√∑’ËÀÕ¬ ÕßΩ“™π‘¥

Lamarck‰¡à¡’§«“¡‰«µàÕ “√¶à“·¡≈ß°≈ÿà¡ OP Õ“®‡π◊ËÕß

¡“®“°§«“¡ “¡“√∂„π°“√ª√—∫‡¡µ“∫Õ≈‘ ¡ ∑”„Àâ

methylparathion ∂Ÿ°‡ª≈’Ë¬π·ª≈ß‰ª‡ªìπ methylparaoxon

πâÕ¬≈ß À√◊ÕÕ“®‡ªìπ‰ª‰¥â«à“ ÀÕ¬·§√ß¡’§«“¡∑π∑“π

µàÕ “√¶à“·¡≈ß°≈ÿà¡ OP „π√–¥—∫µË” (10 ppb)  “¡“√∂

 √â“ß ChE ¢÷Èπ¡“∑¥·∑π à«π∑’Ë¡’°“√ Ÿ≠‡ ’¬‰ª„π°“√

detoxify  “√¶à“·¡≈ß´÷Ëß¡’æ—π∏–‡Õ ‡∑Õ√å‡ªìπ à«π

ª√–°Õ∫ º≈°“√∑¥≈Õßπ’È Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß

Day and Scott (1990) ∑’Ëæ∫«à“§à“°“√∑”ß“π¢Õß AChE

„π·¡≈ß amphipod (Hyalella azteca) ¡’§à“‡æ‘Ë¡¢÷Èπ

À≈—ß®“° —¡º— °—∫ “√¶à“·¡≈ß„π°≈ÿà¡ OP ™π‘¥

azinphosmethyl ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 2 ppb √–¬–‡«≈“

96 ™—Ë«‚¡ß ¡’°“√·π–π”„Àâ„™â dichlorvos ´÷Ëß‡ªìπ “√

¶à“·¡≈ß„π°≈ÿà¡ OP „π°“√°”®—¥ª√ ‘µ copepod „π

ÀÕ¬·¡≈ß¿Ÿà∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 30 ppm ‡ªìπ√–¬–‡«≈“

2 ™—Ë«‚¡ß (Blateau et al., 1992) ÷́Ëß‡ªìπ√–¥—∫§«“¡

‡¢â¡¢âπ∑’Ë Ÿß¡“°‡¡◊ËÕ‡∑’¬∫°—∫ LC
50
 ¢Õß dichlorvos „π

ÀÕ¬·¡≈ß¿Ÿà∑’Ë 24 ™—Ë«‚¡ß ́ ÷Ëß‡∑à“°—∫ 8.2 ppm (McHenery

et al., 1996) · ¥ß„Àâ‡ÀÁπ«à“ÀÕ¬ ÕßΩ“¡’§«“¡∑π∑“π

µàÕ “√°≈ÿà¡ OP

º≈°“√»÷°…“§√—Èßπ’È°≈à“«‰¥â«à“°“√ªπ‡ªóôÕπ¢Õß

 “√¶à“·¡≈ß methylparathion „ππÈ”∑”„Àâ‡°‘¥°“√‡ª≈’Ë¬π
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·ª≈ß§à“°“√∑”ß“π¢Õß ChE „π°≈â“¡‡π◊ÈÕÀÕ¬·§√ß∑’Ë

 —¡º— °—∫·À≈àßπÈ”π—Èπ ·¡â«à“º≈°“√»÷°…“Õ“®·µ°µà“ß

®“°∑’Ë¡’√“¬ß“π‰«â„π —µ«å™π‘¥Õ◊Ëπ ·µà‡π◊ËÕß®“°≈—°…≥–∑“ß

™’«¿“æ¢ÕßÀÕ¬·§√ß¡’»—°¬¿“æµàÕ°“√π”¡“»÷°…“

 ¿“æ¡≈¿“«–∑“ßπÈ”¢Õßª√–‡∑»‰∑¬ ¥—ßπ—Èπ®÷ß‡ªìπ∑’Ë

πà“ π„®»÷°…“µàÕ‰ª∂÷ß°“√‡ª≈’Ë¬π·ª≈ß§à“°“√∑”ß“π

¢Õß‡Õπ‰´¡åπ’È„πÀÕ¬·§√ß‡¡◊ËÕ„Àâ —¡º—  “√¶à“·¡≈ß

°≈ÿà¡ OP ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπµà“ßÊ ‡æ◊ËÕπ”¡“ª√–°Õ∫

°“√æ‘®“√≥“π”ÀÕ¬·§√ß¡“‡ªìπµ—«∫àß™’È∑“ß™’«¿“æ¢Õß

°“√ªπ‡ªóôÕπ “√¶à“·¡≈ß„π·À≈àßπÈ”

°‘µµ‘°√√¡ª√–°“»
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