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Abstract

Piyarat  Subhachalat*  Wara  Panichkriangkrai*  Sittidet  Mahasawangkul**

Taweepok   Angkawanich**  Sirintorn   Yibchok-A-Nun*

SERUM CHOLINESTERASE LEVELS IN
ELEPHANTS

Serum cholinesterase (ChE) levels were determined in adult elephants in the summer, the rainy

season and in the winter by a colorimetric method using acetylthiocholine as the substrate.  The

results showed that ChE levels in adult males were lower than those in adult females, in all three

seasons (p < 0.05).  Furthermore, the ChE level was at it’s highest in the rainy season, falling lower in

the summer and lower again in the winter season. The difference was found in both sexes.  This

study is the first report on the measurement of ChE levels in elephants.
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∫∑§—¥¬àÕ
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√–¥—∫‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ „π´’√—Ë¡™â“ß

«—¥√–¥—∫¢Õß‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ „π´’√—Ë¡™â“ß‚µ‡µÁ¡«—¬„πƒ¥Ÿ√âÕπ ƒ¥ŸΩπ ·≈–ƒ¥ŸÀπ“« ‚¥¬°“√«—¥ ’∑’Ë

‡°‘¥®“°ªØ‘°‘√‘¬“∑’Ë¡’Õ– ‘́∑‘≈‰∏‚Õ‚¶≈’π‡ªìπ —∫ ‡µ√∑ º≈°“√»÷°…“æ∫«à“ ™â“ß‡æ»ºŸâ¡’√–¥—∫¢Õß‡Õπ‰´¡å

‚¶≈’π‡Õ ‡∑Õ‡√ µË”°«à“™â“ß‡æ»‡¡’¬„π∑ÿ°ƒ¥Ÿ°“≈ (p < 0.05) πÕ°®“°π’Èæ∫«à“√–¥—∫¢Õß‡Õπ‰´¡å®– Ÿß ÿ¥„πƒ¥ŸΩπ

√Õß≈ß¡“„πƒ¥Ÿ√âÕπ ·≈– ƒ¥ŸÀπ“« ÷́Ëß§«“¡·µ°µà“ß‡™àππ’Èæ∫∑—Èß„π™â“ß‡æ»ºŸâ·≈–‡æ»‡¡’¬ °“√»÷°…“π’È‡ªìπ√“¬ß“π

·√°¢Õß°“√«—¥√–¥—∫‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ „π ’́√—Ë¡™â“ß

§” ”§—≠ :  ‚¶≈’π‡Õ ‡∑Õ‡√  ’́√—Ë¡ ™â“ß

∫∑π”

„πªí®®ÿ∫—ππ’Èæ∫«à“ª√–‡∑»‰∑¬¡’°“√„™â “√

°”®—¥»—µ√Ÿæ◊™°—π¡“° ªí≠À“ ”§—≠ª√–°“√Àπ÷Ëß∑’ËµâÕß

ª√– ∫§◊Õ °“√¡’ “√‡§¡’‡À≈à“π’Èªπ‡ªóôÕπ·≈–µ°§â“ßÕ¬Ÿà

„π ‘Ëß·«¥≈âÕ¡ Õ’°∑—Èß¬—ß¡’°“√ – ¡„πÕ“À“√∑’Ë‰¥â®“°æ◊™

·≈– —µ«å‚¥¬ºà“π∑“ßÀà«ß‚ à́Õ“À“√ ‡ªìπÕ—πµ√“¬µàÕ

√–∫∫π‘‡«»πå πÕ°®“°®–¡’Õ—πµ√“¬µàÕ¡πÿ…¬å·≈â« æ‘…

¢Õß “√‡§¡’‡À≈à“π’È¬—ß¡’º≈‡ ’¬µàÕ —µ«åµà“ßÊ Õ’°¥â«¬ ‚¥¬

Õ“®ªπ‡ªóôÕπ„π·À≈àßπÈ”∑’Ë„™â‡≈’È¬ß —µ«å „πÕ“°“» „πæ◊™

µà“ßÊ ∑’Ë —µ«å„™â°‘π‡ªìπÕ“À“√∑”„Àâ‡°‘¥§«“¡‡ªìπæ‘…µàÕ

 —µ«å  “√°”®—¥»—µ√Ÿæ◊™∑’Ë„™â°—π¡“°µ“¡√“¬ß“π¢Õß°“√

„™â “√‡§¡’°”®—¥»—µ√Ÿæ◊™„πª√–‡∑» §◊Õ  “√°≈ÿà¡

ÕÕ√å·°‚πøÕ ‡øµ (organophosphate) ·≈– §“√å∫“‡¡µ

(carbamate) ́ ÷Ëß°“√„™â “√°≈ÿà¡π’È®”π«π¡“°Ê À√◊Õ∫àÕ¬

§√—ÈßÕ“®¡’º≈°√–∑∫µàÕ ‘Ëß¡’™’«‘µ·≈– ‘Ëß·«¥≈âÕ¡‰¥â

(ΩÉ“¬«—µ∂ÿ¡’æ‘… °Õß§«∫§ÿ¡æ◊™·≈–«— ¥ÿ°“√‡°…µ√, 2542)

 “√°”®—¥»—µ√Ÿæ◊™°≈ÿà¡ÕÕ√å·°‚πøÕ ‡øµ·≈–

§“√å∫“‡¡µÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°“√∑”ß“π¢Õß‡Õπ‰´¡å‚¶≈’π

‡Õ ‡∑Õ‡√  (cholinesterase) ´÷Ëß‡ªìπ‡Õπ‰´¡å∑’Ë¡’§«“¡

 ”§—≠„π°“√‡ªìπµ—«∫àß™’È∂÷ß°“√ —¡º—  “√°≈ÿà¡ÕÕ√å·°‚π-

øÕ ‡øµ·≈–§“√å∫“‡¡µ ‚¥¬æ∫«à“„π§πÀ√◊Õ —µ«å∑’Ë

 —¡º— À√◊Õ‰¥â√—∫ “√°”®—¥»—µ√Ÿæ◊™ Õß°≈ÿà¡π’È®–¡’√–¥—∫

¢Õß‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ ≈¥≈ß (Halbrook et al.,

1992) ́ ÷Ëß„™â‡ªìπ ‘Ëß∫àß™’È‰¥â«à“§πÀ√◊Õ —µ«åπ—Èπ‰¥â√—∫ “√

°”®—¥»—µ√Ÿæ◊™°≈ÿà¡¥—ß°≈à“« Day ·≈– Scott (1990)

√“¬ß“π«à“°“√≈¥≈ß¢Õß√–¥—∫‡Õπ‰´¡åπ’Èµ—Èß·µà 20%

¢÷Èπ‰ª ®–∫àß™’È∂÷ß°“√ —¡º—  “√°≈ÿà¡ÕÕ√å·°‚πøÕ ‡øµ

‰¥â ‡Õπ‰´¡å™π‘¥π’È∑”Àπâ“∑’Ë‰Œ‚¥√‰≈ å‚¶≈’π‡Õ ‡∑Õ√å

´÷Ëß‡ªìπ “√ ◊ËÕª√– “∑„π√–∫∫ª√– “∑æ“√“´‘¡æ“‡∏∑‘§

¥—ßπ—Èπ‡¡◊ËÕ‡Õπ‰´¡å∂Ÿ°¬—∫¬—Èß°“√∑”ß“π®÷ß¡’º≈∑”„Àâ‡°‘¥

°“√ – ¡¢ÕßÕ– ‘́∑‘≈‚¶≈’π ∫√‘‡«≥‚¶≈‘‚π‡´æ∑’æ

(cholinoceptive site) °àÕ„Àâ‡°‘¥°“√°√–µÿâπ°“√∑”ß“π¢Õß

√–∫∫ª√– “∑æ“√“´‘¡æ“‡∏∑‘§Õ¬à“ßµàÕ‡π◊ËÕß ‡°‘¥º≈µàÕ

√–∫∫µà“ßÊ ¢Õß√à“ß°“¬ ‡™àπ ‡°‘¥°“√À¥µ—«¢Õß∑“ß‡¥‘π

Õ“À“√ Õ“‡®’¬π Õÿ®®“√–√à«ß À—«„®‡µâπº‘¥ª°µ‘ °≈â“¡‡π◊ÈÕ

°√–µÿ° ™—°‡°√Áß ‡ ’¬°“√∑√ßµ—« ∑’Ë ”§—≠ §◊Õ °“√‡°‘¥

Õ—¡æ“µ¢Õß°≈â“¡‡π◊ÈÕ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√À“¬„® ´÷Ëß∑”„Àâ

§πÀ√◊Õ —µ«åµ“¬‰¥â πÕ°®“°π’È¬—ß¡’æ‘…‡©æ“–¥â“πÕ’°¥â«¬
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‡™àπ °“√‡ªìπ “√°àÕ¡–‡√Áß °“√‡ªìπ “√°àÕ°≈“¬æ—π∏ÿå

‡ªìπµâπ (Council on Scientific Affair, 1988)

°“√»÷°…“§√—Èßπ’È‡ªìπ°“√»÷°…“‡∫◊ÈÕßµâπ∂÷ß√–¥—∫

¢Õß‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ „π™â“ß‡π◊ËÕß®“°™â“ß‡ªìπ

 —µ«åªÉ“∑’Ë ”§—≠¢Õßª√–‡∑»‰∑¬·≈–‡ªìπ —µ«åÕ’°™π‘¥

Àπ÷Ëß∑’Ë¡’‚Õ°“ ‰¥â√—∫ “√°”®—¥»—µ√Ÿæ◊™ªπ‡ªóôÕπ„π

 ‘Ëß·«¥≈âÕ¡ ª√–°Õ∫°—∫¬—ß‰¡à¡’√“¬ß“π‡°’Ë¬«°—∫√–¥—∫

¢Õß‡Õπ‰´¡åπ’È„π™â“ß ®÷ß®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–µâÕß»÷°…“‡æ◊ËÕ

‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π∑’Ë®–„™â‡ªìπ·π«∑“ßª√–°Õ∫°“√

«‘π‘®©—¬‚√§À√◊Õ„Àâ°“√√—°…“‡¡◊ËÕ‡°‘¥°“√‡®Á∫ªÉ«¬‚¥¬

Õ“»—¬¢âÕ¡Ÿ≈∑’Ë∂Ÿ°µâÕß‰¥âÕ¬à“ß∑—π∑à«ß∑’ πÕ°®“°π’È¬—ß»÷°…“

‡ª√’¬∫‡∑’¬∫√–¥—∫‡Õπ‰´¡åπ’È√–À«à“ß™â“ß‡æ»ºŸâ·≈–‡æ»

‡¡’¬√«¡∑—Èßº≈¢Õßƒ¥Ÿ°“≈µà“ßÊ µàÕ√–¥—∫¢Õß‡Õπ‰´¡å

«— ¥ÿ·≈–«‘∏’°“√

‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥®“°™â“ß‚µ‡µÁ¡«—¬∑’Ë¡’Õ“¬ÿ√–À«à“ß

20-30 ªï „π»Ÿπ¬åÕπÿ√—°…å™â“ß‰∑¬ΩÉ“¬Õÿµ “À°√√¡ªÉ“

‰¡â¿“§‡Àπ◊Õ ®—ßÀ«—¥≈”ª“ß ‡°Á∫¢âÕ¡Ÿ≈ ƒ¥Ÿ√âÕπ„π‡¥◊Õπ

‡¡…“¬π ƒ¥ŸΩπ„π‡¥◊Õπ ‘ßÀ“§¡ ·≈–ƒ¥ŸÀπ“«„π‡¥◊Õπ

∏—π«“§¡ ‚¥¬„π·µà≈–ƒ¥Ÿ°“≈π—Èπ‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥®“°

™â“ß°≈ÿà¡‡¥’¬«°—π

‡®“–‡≈◊Õ¥®“°„∫ÀŸ™â“ß‡æ»ºŸâ·≈–‡æ»‡¡’¬ ‡æ»

≈– 15 ‡™◊Õ° π”¡“·¬°´’√—Ë¡‚¥¬«‘∏’ªíòπ‡À«’Ë¬ß∑’Ë§«“¡

‡√Á« 3000 √Õ∫µàÕπ“∑’ π“π 15 π“∑’  ́ ’√—Ë¡∑’Ë‰¥â®–‡°Á∫

‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -20oC ‡æ◊ËÕπ”‰ª«—¥√–¥—∫¢Õß‡Õπ‰´¡å

‚¶≈’π‡Õ ‡∑Õ‡√ ‚¥¬ª√–¬ÿ°µå„™â«‘∏’°“√¢Õß Ellman

·≈–§≥– (1961) «—¥§à“°“√¥Ÿ¥°≈◊π· ß‚¥¬„™â spec-

trophotometer (UV-160 A, Shimadsu, Japan) ∑’Ë

§«“¡¬“«§≈◊Ëπ· ß 412 π“‚π‡¡µ√  §à“‡Õπ‰´¡å§‘¥‡ªìπ

¬Ÿπ‘µ (‰¡‚§√‚¡≈ —∫ ‡µ√∑‰Œ‚¥√‰≈ å/π“∑’/´’√—Ë¡Àπ÷Ëß

¡‘≈≈‘≈‘µ√)

‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß√–¥—∫‡Õπ‰´¡å

√–À«à“ß™â“ß‡æ»ºŸâ·≈–‡æ»‡¡’¬‚¥¬„™â Student's t-test

·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß√–¥—∫‡Õπ‰´¡å„π

´’√—Ë¡™â“ß µ“¡ƒ¥Ÿ°“≈‚¥¬„™â analysis of variance

(ANOVA)

º≈

√–¥—∫‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ „π ’́√—Ë¡™â“ß‡æ»

ºŸâ·≈–‡æ»‡¡’¬„π 3 ƒ¥Ÿ ¡’§«“¡·µ°µà“ß°—π §◊Õ ™â“ß‡æ»

‡¡’¬¡’§à“ Ÿß°«à“™â“ß‡æ»ºŸâ„π∑ÿ°ƒ¥Ÿ°“≈Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (p < 0.05) ¥—ß· ¥ß„πµ“√“ß∑’Ë 1 ™â“ß‡æ»ºŸâ¡’

§à“¢Õß‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ „πƒ¥Ÿ√âÕπ Ωπ ·≈–

Àπ“«‡∑à“°—∫ 374.46 ± 94.88  401.32 ± 73.58

·≈– 233.84 ± 75.41 ¬Ÿπ‘µ µ“¡≈”¥—∫  à«π™â“ß‡æ»

‡¡’¬¡’§à“¢Õß‡Õπ‰´¡å™π‘¥π’È„πƒ¥Ÿ√âÕπ Ωπ ·≈–Àπ“«

‡∑à“°—∫ 399.74 ± 61.32  459.78 ± 105.97 ·≈–

350.76 ± 119.91 ¬Ÿπ‘µ µ“¡≈”¥—∫‡Õπ‰´¡å™π‘¥π’È„π

´’√—Ë¡™â“ß∑’Ëƒ¥Ÿ°“≈µà“ßÊ ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (p<0.05) ‚¥¬¡’§à“ Ÿß ÿ¥„πƒ¥ŸΩπ √Õß

≈ß¡“„πƒ¥Ÿ√âÕπ ·≈–ƒ¥ŸÀπ“« µ“¡≈”¥—∫

«‘®“√≥å

‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ ·∫àßÕÕ°‡ªìπ 2  ™π‘¥

§◊Õ Õ–´’∑‘≈‚¶≈’π‡Õ ‡∑Õ‡√  (acetylcholinesterase, true

cholinesterase, AChE) ÷́Ëßæ∫∑’Ë‡¡Á¥‡≈◊Õ¥·¥ß √–∫∫

ª√– “∑ °≈â“¡‡π◊ÈÕ≈“¬·≈–µàÕ¡µà“ßÊ Õ’°™π‘¥Àπ÷Ëß §◊Õ

 Ÿ‚¥‚¶≈’π‡Õ ‡∑Õ‡√  (pseudocholinesterase, PChE)

´÷Ëßæ∫¡“°„ππÈ”‡≈◊Õ¥ µ—∫·≈–√–∫∫ª√– “∑ (Munro et

al., 1991)  Panichkriangkrai ·≈– Subhachalat (1996)

√“¬ß“π«à“§«√‡°Á∫µ—«Õ¬à“ß ’́√—Ë¡¡“„™â«—¥§à“¢Õß‡Õπ‰´¡å

‚¶≈’π‡Õ ‡∑Õ‡√  ‡æ◊ËÕÀ≈’°‡≈’Ë¬ß°“√‡µ‘¡ “√‡§¡’™π‘¥Õ◊Ëπ

‡™àπ  “√ªÑÕß°—π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥≈ß„π´’√—Ë¡ ÷́ËßÕ“®

¡’º≈√∫°«π°“√∑”ß“π¢Õß‡Õπ‰´¡å ∑”„Àâ§à“§“¥‡§≈◊ËÕπ

‰ª®“°§«“¡‡ªìπ®√‘ß Õ¬à“ß‰√°Áµ“¡ “√ªÑÕß°—π°“√·¢Áß

µ—«¢Õß‡≈◊Õ¥®–¡’º≈µàÕ°“√∑”ß“π¢Õß‡Õπ‰´¡å‚¶≈’π-

‡Õ ‡∑Õ‡√ À√◊Õ‰¡à¬—ß‰¡à¡’¢âÕæ‘ Ÿ®πå∑’Ë·πà™—¥ °“√»÷°…“

§√—Èßπ’È«—¥√–¥—∫‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ „π ’́√—Ë¡¥â«¬
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µ“√“ß∑’Ë 1   §à“‡©≈’Ë¬ (mean) ±  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π (S.D.) ¢Õß§à“°“√∑”ß“π¢Õß‡Õπ‰´¡å‚¶≈’π ‡∑Õ‡√ 

  „π´’√—Ë¡™â“ß‡æ»ºŸâ (n = 15) ·≈–™â“ß‡æ»‡¡’¬ (n = 15) „π 3 ƒ¥Ÿ°“≈

                                              §à“´’√—Ë¡‚¶≈’π‡Õ ‡∑Õ‡√   (¬Ÿπ‘µ)

‡æ» ƒ¥Ÿ°“≈ §à“‡©≈’Ë¬ ±  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π æ‘ —¬

‡æ»ºŸâ √âÕπ 374.46 ± 94.88* 237.00 - 521.40

Ωπ 401.32 ± 73.58* 237.00 - 521.40

Àπ“« 233.84 ± 75.41* 142.20 - 355.50

‡æ»‡¡’¬ √âÕπ 399.74 ± 61.32* 284.40 - 521.40

Ωπ 459.78 ± 105.91* 237.00 - 663.60

Àπ“« 350.76 ± 119.91* 189.60 - 616.20

* ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë p<0.05

√–¥—∫‡Õπ‰´¡å™π‘¥π’È„π‡æ»ºŸâ Ÿß°«à“‡æ»‡¡’¬ ¡’√“¬ß“π

«à“√–¥—∫‡Õπ‰´¡åπ’È„π —µ«å™π‘¥‡¥’¬«°—πÕ“®·µ°µà“ß°—π

µ“¡‡æ» Õ“¬ÿ  ‘Ëß·«¥≈âÕ¡ Õ“À“√ ·≈–ƒ¥Ÿ°“≈ (¥“π‘»

·≈–§≥–, 2533; «√“·≈–¥“π‘», 2537; Munro et al.,

1991) Õ¬à“ß‰√°Áµ“¡¬—ß‰¡à¡’√“¬ß“π«à“ŒÕ√å‚¡π„¥¡’

Õ‘∑∏‘æ≈µàÕ‡Õπ‰´¡å™π‘¥π’È

ƒ¥Ÿ°“≈¡’º≈µàÕ√–¥—∫‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ 

„π´’√—Ë¡™â“ß ®“°°“√»÷°…“æ∫«à“„πƒ¥ŸΩπ®–¡’§à“‡Õπ‰´¡å

 Ÿß∑’Ë ÿ¥ ´÷Ëß√–¥—∫¢Õß‡Õπ‰´¡å„π™â“ß∑—Èß Õß‡æ»„πƒ¥Ÿ

Ωπ¡’§à“ Ÿß°«à“„πƒ¥ŸÕ◊ËπÊ º≈°“√»÷°…“π’È Õ¥§≈âÕß°—∫

°“√»÷°…“¢Õß¥“π‘»·≈–§≥– (2533) ∑’Ëæ∫«à“√–¥—∫

‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ „π´’√—Ë¡°√–∫◊Õ„πƒ¥ŸΩπ¡’§à“

 Ÿß°«à“„πƒ¥ŸÕ◊Ëπ ∑—Èßπ’È‡π◊ËÕß®“°Õ‘∑∏‘æ≈¢Õß ¿“æ¥‘πøÑ“

Õ“°“» ·≈–Õ“À“√∑’Ë·µ°µà“ß°—πµ“¡ƒ¥Ÿ°“≈°≈à“«§◊Õ

„πƒ¥ŸΩπ®–¡’æ◊™Õ“À“√Õÿ¥¡ ¡∫Ÿ√≥å°«à“„πƒ¥ŸÕ◊ËπÊ „π

∑“ßµ√ß°—π¢â“¡æ∫«à“„πƒ¥Ÿ√âÕπ´÷Ëß¡’Õÿ≥À¿Ÿ¡‘ Ÿß·≈–¡’

æ◊™Õ“À“√Õÿ¥¡ ¡∫Ÿ√≥åπâÕ¬°«à“ƒ¥ŸΩπ·≈–ƒ¥ŸÀπ“«

√–¥—∫¢Õß‡Õπ‰´¡å™π‘¥π’È„π°√–∫◊Õ®–¡’§à“µË”∑’Ë ÿ¥ ́ ÷Ëß·µ°

‡Àµÿº≈¥—ß°≈à“« Õ’°∑—Èß°“√‡°Á∫µ—«Õ¬à“ß´’√—Ë¡®“°™â“ß “¡“√∂

∑”‰¥â –¥«° √«¥‡√Á«·≈–‰¡à ‘Èπ‡ª≈◊Õß§à“„™â®à“¬¡“°π—°

º≈°“√»÷°…“æ∫«à“√–¥—∫‡Õπ‰´¡å‚¶≈’π‡Õ -

‡∑Õ‡√ „π´’√—Ë¡™â“ß‡æ»ºŸâ ·≈–‡æ»‡¡’¬¡’§«“¡·µ°µà“ß°—π

·≈–§à“¢Õß‡Õπ‰´¡å™π‘¥π’È¡’§«“¡·µ°µà“ß°—πµ“¡ƒ¥Ÿ°“≈

´÷Ëß Õ¥§≈âÕß°—∫∑’Ë¡’ºŸâ√“¬ß“π‰«â«à“§à“°“√∑”ß“π¢Õß

‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ „π —µ«å·µà≈–™π‘¥¡’§à“·µ°

µà“ß°—π ‡™àπ §à“°“√∑”ß“π¢Õß‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ 

„π´’√—Ë¡¢Õß ¡â“ ≈“ ÃÉÕ ‚§ °√–∫◊Õ ·≈–·°– ¡’§à“ 983.33

± 426.78  2150.46 ± 697.47  1709.34 ± 365.55

99.62 ± 25.35 89.31 ± 28.97 ·≈– 190.07 ±

15.45 ¬Ÿπ‘µ µ“¡≈”¥—∫ (Panichkriangkrai and Subha-

chalat, 1996) „π°“√»÷°…“§√—Èßπ’Èæ∫«à“™â“ß‡æ»‡¡’¬¡’

√–¥—∫‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√  Ÿß°«à“™â“ß‡æ»ºŸâ„π∑ÿ°

ƒ¥Ÿ°“≈ ‡™àπ‡¥’¬«°—∫°“√»÷°…“¢Õß Schmidt ·≈– Schmidt

(1976) ∑’Ëæ∫«à“„πÀπŸ∂’∫®—°√‡æ»‡¡’¬¡’√–¥—∫‡Õπ‰´¡å

™π‘¥π’È Ÿß°«à“‡æ»ºŸâ ·µà„π‚§ (Forslund et al., 1983)

·≈–¡πÿ…¬å (Sidell and Kaminskis, 1975) æ∫«à“¡’
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µà“ß®“°„π™â“ß∑’Ëæ∫«à“§à“¢Õß‡Õπ‰´¡åµË”∑’Ë ÿ¥„πƒ¥ŸÀπ“«

®“°º≈°“√»÷°…“∑”„Àâ∑√“∫∂÷ß§à“ª°µ‘¢Õß

√–¥—∫¢Õß‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ „π´’√—Ë¡™â“ß‚µ‡µÁ¡

«—¬‡æ»ºŸâ·≈–‡æ»‡¡’¬ ·≈–º≈¢Õßƒ¥Ÿ°“≈∑’Ë¡’µàÕ√–¥—∫

‡Õπ‰´¡å º≈°“√»÷°…“‡ªìπº≈‡∫◊ÈÕßµâπ∑’Ë√“¬ß“π§à“¢Õß

‡Õπ‰´¡å™π‘¥π’È ´÷Ëß¡’§«“¡ ”§—≠‡π◊ËÕß®“°„πªí®®ÿ∫—π

æ∫«à“®”π«π™â“ß „πª√–‡∑»‰∑¬≈¥≈ßÕ¬à“ß¡“° Õ—π¡’

 “‡Àµÿ®“°À≈“¬ª√–°“√ ‡™àπ ™â“ß¡’√–¬–°“√µ—Èß∑âÕß

π“πª√–¡“≥ 21-22 ‡¥◊Õπ ·≈–µ°≈Ÿ°‡©≈’Ë¬§√—Èß≈– 1

µ—« (Õ”π«¬, 2538) πÕ°®“°π’È ¿“æ·«¥≈âÕ¡„π°“√‡≈’È¬ß

√«¡∑—ÈßÕ“À“√ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß®“°Õ“À“√´÷Ëß‡ªìπº≈‘µº≈

∑“ß°“√‡°…µ√¡—°¡’°“√ªπ‡ªóôÕπ¢Õß “√°”®—¥»—µ√Ÿæ◊™

°“√∑’Ë —µ«å‰¥â√—∫ “√°”®—¥»—µ√Ÿæ◊™ªπ‡ªóôÕπ„π ‘Ëß·«¥

≈âÕ¡Õ“®∑”„Àâ‡°‘¥æ‘…‚¥¬µ√ßµàÕ —µ«åÀ√◊Õ∑”„Àâ‡°‘¥

§«“¡º‘¥ª°µ‘µàÕ√–∫∫µà“ßÊ ¢Õß√à“ß°“¬ ∑”„Àâ —µ«å

ÕàÕπ·Õ·≈–‡°‘¥‚√§Õ◊Ëπ·∑√°¢÷Èπ¡“‰¥â °“√∑√“∫∂÷ß

√–¥—∫ª°µ‘¢Õß‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√  ‡ªìπ¢âÕ¡Ÿ≈

æ◊Èπ∞“π∑’Ë®–„™â‡ªìπ·π«∑“ßª√–°Õ∫°“√«‘π‘®©—¬‚√§

À√◊Õ„Àâ°“√√—°…“‡¡◊ËÕ‡°‘¥°“√‡®Á∫ªÉ«¬ ‚¥¬Õ“»—¬¢âÕ¡Ÿ≈∑’Ë

∂Ÿ°µâÕß‡æ◊ËÕ§«“¡ª≈Õ¥¿—¬µàÕ™’«‘µ —µ«å

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥: ‚§√ß°“√∑ÿπ π—∫ πÿπ‚§√ß°“√

«‘®—¬‡ß‘π∑ÿπ§≥– —µ«·æ∑¬»“ µ√å ªï æ.». 2543 ·≈–

∑ÿπæ—≤π“Õ“®“√¬å„À¡à æ.». 2542 °Õß∑ÿπ√—™¥“¿‘‡…°

 ¡‚¿™πå ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑’Ë™à«¬ π—∫ πÿπ

∑ÿπ«‘®—¬, º». Õ—®©√“ ∏«—™ ‘π ¿“§«‘™“Õ“¬ÿ√»“ µ√å

§≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ „π°“√

«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘ π. æ. »√—≥¬å ®—π∑√å ‘∑∏‘‡«™

‚§√ß°“√»Ÿπ¬åÕπÿ√—°…å™â“ß‰∑¬ ®—ßÀ«—¥≈”ª“ß „π°“√

‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥™â“ß  º».  æ.≠. ¥√. ‡®ππÿ™ «àÕß∏«—™™—¬

·≈– √». ¿≠. ¥√.  ÿæ—µ√“  »√’‰™¬√—µπå „π°“√„Àâ§”

·π–π”∑’Ë‡ªìπª√–‚¬™πå

‡Õ° “√Õâ“ßÕ‘ß
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»√’‰™¬√—µπå ·≈–«‘∑¬“ ∑‘¡ “¥ 2533(1990)

°“√»÷°…“√–¥—∫‚¶≈’π‡Õ ‡∑Õ‡√ „π§«“¬ª≈—°

‡«™™ “√ —µ«·æ∑¬å 20(1): 255-262.

ΩÉ“¬«—µ∂ÿ¡’æ‘… °Õß§«∫§ÿ¡æ◊™·≈–«— ¥ÿ°“√‡°…µ√ °√¡«‘™“

°“√‡°…µ√ 2542 (1999). ¢âÕ¡Ÿ≈°“√π”‡¢â“«—µ∂ÿ

Õ—πµ√“¬ª√–®”ªï æ.». 2542. 19 Àπâ“.

«√“ æ“π‘™‡°√’¬ß‰°√ ·≈–¥“π‘» ∑«’µ‘¬“ππ∑å 2537

(1994). √–¥—∫¢Õß‡Õπ‰´¡å‚¶≈’π‡Õ ‡∑Õ‡√ „π

´’√—Ë¡ —µ«å 10 ™π‘¥ ‡«™™ “√ —µ«·æ∑¬å 24(4):

251-259.

Õ”π«¬ §Õ«π‘™ 2538 (1995). ™â“ß‰∑¬. ≈”ª“ß : °‘®‡ √’

°“√æ‘¡æå. 10-14

Council on Scientific Affairs. 1988. Cancer risk of

pesticides in agricultural workers. J. Am. Vet.

        Med. Assoc. 260: 959-966.

Day, K.K. and Scott, I.M. 1990. Use of acetyl-

cholinesterase activity to detect sublethal

toxicity in stream invertebrates exposed to low

concentration of  organophosphate insecticides.

Aquatic. Tox. 18: 101-114.

Ellman, G.L., Courtney, K.D., Andres, V. and

Featherstone, R.M. 1961. A new and rapid

colorimetric determination of acetylcholine-

sterase activity. Biochem. Pharm. 7 : 88-95.

Forslund, K., Bjorkman, C. and Abrahamson, M.

1983. Cholinesterase levels in blood plasma and

erythrocytes from calves, normal delivering

cows and cow suffering from parturient

paresis.  Acta Vet. Scan. 24 : 185 -199.



68 Thai J. Vet. Med.  Vol. 30 No. 3, 2000

Halbrook, R.S., Shugart, L.R., Watson, A.P., Munro,

N.B., and Linnabary, R.D. 1992. Characterizing

biological variability in livestock blood

cholinesterase activity for biomonitoring

organophosphate nerve agent exposure. J. Am.

Vet. Med. Assoc. 201 (5):714-725.

Munro, N.B., Shugart, L.R., Watson, A.P. and

Halbrook, R.S. 1991. Cholinesterase activity in

domestic animal as a potential biomonitor for

nerve agent and other organophosphate

exposure.  J. Am. Vet. Med. Assoc. 199 (1):

103-115.

Panichkriangkrai, W. and Subhachalat, P. 1996.

Concurrent studies of plasma and serum

cholinesterase activity in six species of

domestic animals.  Thai J. Vet. Med. 26 (2) :

157-163.

Schmidt, E. and Schmidt, I.W. 1978.  Sex difference

of plasma cholinesterase in the rat. Enzymes

23:52-55.

Sidell, F.R. and Kaminskis, A. 1975.  Influence of

age, sex and oral contraceptives on human

blood cholinesterase activity. Clin. Chem.

21: 1393-1396.


	SERUM CHOLINESTERASE LEVELS IN ELEPHANTS
	Recommended Citation

	06-Piyarat

