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∫∑§—¥¬àÕ
„πªí®®ÿ∫—πª√–‡∑»‰∑¬¡’°“√„™â ’∑“‡√◊Õ∑’Ë¡’ “√‰µ√∫‘«∑‘≈∑‘π‡ªìπ à«πª√–°Õ∫  ÷́Ëß‡ªìπ “‡Àµÿ ”§—≠∑’Ë∑”„Àâ “√‰µ√∫‘«∑‘≈∑‘π

‡°‘¥°“√ªπ‡ªóôÕπÕÕ° Ÿà√–∫∫π‘‡«»·À≈àßπÈ” àßº≈°√–∑∫µàÕ ‘Ëß¡’™’«‘µµà“ßÊ ‚¥¬æ∫«à“ “√‰µ√∫‘«∑‘≈∑‘π„πª√‘¡“≥µË”°Á “¡“√∂
∑”„ÀâÀÕ¬Ω“‡¥’¬«‡°‘¥°“√ Imposex ÷́Ëß‡ªìπ≈—°…≥–∑’Ë∑”„ÀâÀÕ¬‡æ»‡¡’¬¡’°“√æ—≤π“ √â“ßÕ«—¬«–‡æ»ºŸâ‡∑’¬¡ (pseudopenis)
·≈–®“°°“√»÷°…“ ∂“π°“√≥å°“√‡°‘¥ Imposex ¢ÕßÀÕ¬Ω“‡¥’¬«„πª√–‡∑»‰∑¬ æ∫«à“µ—«Õ¬à“ßÀÕ¬∫√‘‡«≥ Õ.»√’√“™“ ®.™≈∫ÿ√’
æ∫°“√‡°‘¥ Imposex ¢ÕßÀÕ¬™π‘¥ Bursa rana, Murex sp. ·≈– Nassarius livescens ‡∑à“°—∫ 100% ·≈– Õ.∫“ß≈–¡ÿß
®.™≈∫ÿ√’ æ∫ÀÕ¬ Murex trapa ‡°‘¥ Imposex 100%  πÕ°®“°π’È¬—ßæ∫°“√‡°‘¥ Imposex ®“°µ—«Õ¬à“ßÀÕ¬∫√‘‡«≥Õà“«ªíµµ“π’¥—ßπ’È
Bursa rana 20%, Hemifusus ternatanus 20%, Melo melo 100%, Murex tribulus 86% ·≈– Phalium bisulcatum
100% ¥—ßπ—Èπ°“√«—¥ª√‘¡“≥°“√ªπ‡ªóôÕπ¢Õß “√‰µ√∫‘«∑‘≈∑‘π·≈–°“√»÷°…“°“√‡°‘¥ Imposex ¢ÕßÀÕ¬Ω“‡¥’¬« √«¡∑—Èß°“√
®—¥°“√§«∫§ÿ¡ “√‰µ√∫‘«∑‘≈∑‘π®÷ß¡’§«“¡ ”§—≠‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–µâÕß¡’°“√»÷°…“Õ¬à“ßµàÕ‡π◊ËÕß ‡π◊ËÕß®“°·À≈àßπÈ”‡ªìπ·À≈àß∑’ËÕ¬Ÿà
Õ“»—¬¢Õß —µ«åπÈ”À≈“¬™π‘¥√«¡∑—ÈßÀÕ¬Ω“‡¥’¬«´÷Ëß∂â“ —µ«åπÈ”‡À≈à“π’È‰¥â√—∫º≈°√–∑∫®“° “√‰µ√∫‘«∑‘≈∑‘πÕ“® àßº≈°√–∑∫µàÕ
Àà«ß‚´àÕ“À“√¡“¬—ß¡πÿ…¬å‰¥â„π∑’Ë ÿ¥
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1. §«“¡ ”§—≠·≈–º≈°√–∑∫¢Õß “√‰µ√∫‘«∑‘≈∑‘πµàÕ°“√‡°‘¥
imposex

 “√‰µ√∫‘«∑‘≈∑‘πÀ√◊Õ Tributyltin (TBT) ‡ªìπ “√
ª√–°Õ∫¥’∫ÿ°Õ‘π∑√’¬å∑’Ë¡’§«“¡ ”§—≠ ¡’°“√π”¡“„™â„π°‘®°√√¡
µà“ßÊ ¡“°¡“¬∑—Èß„π¥â“π‡°…µ√°√√¡ ¬°µ—«Õ¬à“ß‡™àπ  “√¶à“
‡™◊ÈÕ√“  “√¶à“·∫§∑’‡√’¬  “√°”®—¥»—µ√Ÿæ◊™æ«°ÀπÕπ™π‘¥
µà“ßÊ ·≈–∑“ß¥â“πÕÿµ “À°√√¡ ‡™àπ „™â‡ªìπ “√√—°…“‡π◊ÈÕ‰¡â
 “√°—π‡æ√’¬ß∑’Ëº ¡„π ’∑“‡√◊Õ ‡ªìπµâπ (Snoeij et al., 1987;
Huggett et al., 1992) ‚¥¬‡©æ“–°“√π”‡Õ“ “√‰µ√∫‘«∑‘≈
∑‘π¡“„™â‡ªìπ “√°—π‡æ√’¬ß™à«ßªï §.». 1960 ‚¥¬‰¥â¡’°“√„™â “√
™π‘¥π’È¡“°„π√Ÿª¢Õß “√‰µ√∫‘«∑‘≈∑‘π¡“º ¡ ’∑’Ë„™âªÑÕß°—π
 ‘Ëß¡’™’«‘µª√–‡¿∑‡°“–µ‘¥ ·≈–°“√π”¡“„™â‡ªìπ à«πª√–°Õ∫
„π ’∑“‡√◊Õ´÷Ëß‡ªìπ “‡Àµÿ ”§—≠∑’Ë∑”„Àâ “√‰µ√∫‘«∑‘≈∑‘πªπ‡ªóôÕπ
·≈– – ¡„π ‘Ëß·«¥≈âÕ¡ (Harino et al., 1997) (√Ÿª∑’Ë 1 ·≈– 2)

√Ÿª∑’Ë 1 ™π‘¥¢Õß‡æ√’¬ß·≈– ‘Ëß¡’™’«‘µ‡°“–°—∫Ω“‡√◊Õ (Bryan, 2548)

√Ÿª∑’Ë 2  °“√‡°‘¥‡æ√’¬ß·≈– ‘Ëß¡’™’«‘µ‡°“–°—∫Ω“‡√◊Õ (Bryan, 2548)

Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕ¡’°“√π”¡“„™â¡“°¢÷Èπ∑”„Àâ¡’°“√
ªπ‡ªóôÕπ„π ‘Ëß·«¥≈âÕ¡¡“°¢÷Èπ ‚¥¬‡©æ“–„π√–∫∫π‘‡«»
·À≈àßπÈ”·≈–‡°‘¥º≈°√–∑∫µàÕ ‘Ëß¡’™’«‘µ„ππÈ”∑—Èß„πª√–‡∑»‰∑¬
·≈–µà“ßª√–‡∑» (Fent and Hunn, 1991; Hugget et
al., 1992; Harino et al., 1997; Kan-Artireklap et al., 1997)
®“°√“¬ß“π¢Õß Bech (1999) æ∫«à“ª√‘¡“≥ “√‰µ√∫‘«∑‘≈∑‘π
∑’Ëªπ‡ªóôÕπ„π ‘Ëß·«¥≈âÕ¡∑“ß∑–‡≈‡æ‘Ë¡¢÷Èπ àßº≈°√–∑∫µàÕ ‘Ëß
¡’™’«‘µ„ππÈ”À≈“¬™π‘¥ ‡™àπ ∑”„Àâ‡°‘¥§«“¡º‘¥ª°µ‘„π√–¬–
µ—«ÕàÕπ¢ÕßÀÕ¬ ÕßΩ“ ·≈–¡’°“√·∫àß™—Èπ¢Õß‡ª≈◊Õ°ÀÕ¬
‡°‘¥¢÷Èπ„À¡à¡“°°«à“ 10 ™—Èπ ‡ª≈◊Õ°ÀÕ¬®÷ß¡’√Ÿª√à“ß≈—°…≥–
‡ª≈’Ë¬π·ª≈ß‰ª®π‡ªìπ°âÕπ°≈¡‡√’¬°«à“ ball  ®π∑”„Àâ‚æ√ßÀ√◊Õ
™àÕß«à“ß∑’ËÕ¬Ÿà¥â“π„π‡≈Á°≈ß´÷Ëß· ¥ß¥—ß√Ÿª∑’Ë 3 ‡π◊ÈÕ‡¬◊ËÕÀÕ¬∑’ËÕ¬Ÿà
„π‡ª≈◊Õ°®÷ß¡’¢π“¥‡≈Á° ¡’πÈ”Àπ—°πâÕ¬ ·≈–¡’¡Ÿ≈§à“∑“ß‡»√…∞°‘®
≈¥≈ß  àßº≈„Àâ‡°‘¥§«“¡‡ ’¬À“¬µàÕ°“√‡æ“–‡≈’È¬ßÀÕ¬ (Stebbing,
1985; de Mora, 1996)

Abstract
In Thailand, anti-fouling paint containing tributyltin (TBT) is commonly used for ship application which is

the major source of TBT contamination in aquatic ecosystems. TBT affects on several types of aquatic animals
in the marine environment. Even low concentration of TBT induces the occurrence of pseudopenis  (imposex) in
gastropods.  Surveys of imposex occurrence in the gastropods collected from Thai coastal areas were studied.
Bursa rana, Murex sp. and Nassarius livescens collected from Sriracha District, Chonburi Province, showed 100%
of imposex occurrence. In addition, imposex phenomenon was found in Murex trapa with 100% imposex in
Banglamung District, Chonburi Province. However, Bursa rana, Hemifusus ternatanus, Melo melo, Murex tribulus
and Phalium bisulcatum collected from Pattani Bay, Pattani Province showed the incidence of imposex with
20%, 20%, 100%, 86% and 100%, respectively. Therefore, the awareness of TBT contamination and the
occurrence of imposex in the gastropods as well as management on the use of TBT products are required to
study in order to minimize the risk of human consumption on TBT-contaminated gastropods.

Keywords : Tributyltin (TBT), imposex, gastropods, Thailand
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√Ÿª∑’Ë 3 ‡ª≈◊Õ°ÀÕ¬∑’ËÀπ“¢÷Èπ®“°°“√‰¥â√—∫ “√‰µ√∫‘«∑‘≈∑‘π

(Bryan, 2548)

(a)

πÕ°®“°π—Èπ‡¡◊ËÕ¡’°“√ªπ‡ªóôÕπ¢Õß “√‰µ√∫‘«∑‘≈∑‘π ·¡â
„πª√‘¡“≥µË”Ê °Á “¡“√∂∑”„ÀâÀÕ¬Ω“‡¥’¬«‡°‘¥°“√ Imposex
´÷Ëß‡ªìπ≈—°…≥–∑’Ë∑”„ÀâÀÕ¬‡æ»‡¡’¬¡’°“√æ—≤π“ √â“ßÕ«—¬«–
‡æ»ºŸâ‡∑’¬¡ (pseudopenis) ¬◊ËπÕÕ°¡“∑”„Àâ¡’≈—°…≥–§≈â“¬
ÀÕ¬‡æ»ºŸâ ·≈–‚§√ß √â“ß§«“¡·µ°µà“ß¢ÕßÕ«—¬«–ÀÕ¬Ω“‡¥’¬«
‡æ»‡¡’¬  ·≈–ÀÕ¬Ω“‡¥’¬«‡æ»ºŸâ· ¥ß„π√Ÿª∑’Ë 4 ‚¥¬„π√Ÿª∑’Ë 4

‡ªìπ‚§√ß √â“ß ¢ÕßÀÕ¬Ω“‡¥’¬«™π‘¥ Babylonia areolata ·≈–
≈”¥—∫¢—Èπ°“√‡°‘¥ imposex „π Hydrobia ulvae · ¥ß¥—ß√Ÿª
∑’Ë 5 ·≈– ”À√—∫√Ÿª∑’Ë 6 ·≈– 7 ®–· ¥ß°“√‡°‘¥‡æ√’¬ß‡°“–∫π
µ—«‡√◊Õ·≈– ‘Ëß¡’™’«‘µ∑’Ë‡°“–·≈–‡¥‘π∑“ß¡“°—∫µ—«‡√◊Õ µ“¡≈”¥—∫

√Ÿª∑’Ë 5 ¿“æ∂à“¬®“°°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈Á°µ√Õπ· ¥ß°“√‡°‘¥ imposex
¢ÕßÀÕ¬ Hydrobia ulvae „π≈”¥—∫¢—Èπµà“ßÊ °—π (a-f) b ·≈–
d ‡ªìπ¿“æµ—¥¢«“ß¢Õß°“√‡√‘Ë¡¡’Õ«—¬«–‡æ»ºŸâ‡∑’¬¡ (penis
primordium)
(Schulte-Oehlmann et al., 1997)

√Ÿª∑’Ë 6  °“√‡°‘¥‡æ√’¬ß‡°“–∫πµ—«‡√◊Õ (Bryan, 2548)

√Ÿª∑’Ë 4 °“√‡ª√’¬∫‡∑’¬∫√–À«à“ßÀÕ¬‡æ»ºŸâ·≈–ÀÕ¬‡æ»‡¡’¬
¢Õß Babylonia areolata

(a) Babylonia areolata ‡æ»ºŸâ
(b) Babylonia areolata ‡æ»‡¡’¬ (π‘≈π“® ™—¬∏π“«‘ ÿ∑∏‘Ï, 2545)

(b)

a b

c d

e f
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√Ÿª∑’Ë 7  ‘Ëß¡’™’«‘µ∑’Ë‡°“–·≈–‡¥‘π∑“ß¡“°—∫µ—«‡√◊Õ
(a) ≈—°…≥–°“√‡°“–¢Õß‡æ√’¬ß∫πµ—«‡√◊Õ
(b) À«’«ÿâπ (Ctenophoran)

(c) ·¡ß°–æ√ÿπ (Jelly fish) (Bryan, 2548)

 ”À√—∫°“√§«∫§ÿ¡ ’°—π‡æ√’¬ß ∑’Ë¡’ à«πº ¡¢Õß “√
‰µ√∫‘«∑‘≈∑‘ππ—Èπ ¡’ π∏‘ —≠≠“°“√Àâ“¡„™â ’°—π‡æ√’¬ß∑’Ë¡’ “√
‰µ√∫‘«∑‘≈∑‘π‡ªìπ à«πª√–°Õ∫(International Convention on
the Control of Harmful Anti-fouling Systems on ship,
2001 The Global Antifouling Treaty) ¢ÕßÕß§å°“√∑“ß∑–‡≈
√–À«à“ßª√–‡∑» (IMO: International Marine Organization)
‚¥¬¡’ “√– ”§—≠§◊Õ °“√Àâ“¡‰¡à„Àâæàπ/∑“ ’°—π‡æ√’¬ß∑’Ë¡’ à«π
º ¡¢Õß “√ª√–°Õ∫¥’∫ÿ° ·≈–√≥√ß§å„Àâ∫√‘…—∑º≈‘µ ’∑—Ë«‚≈°
‡≈‘°º≈‘µ∑“ ’°—π‡æ√’¬ß ∑’Ë¡’ à«πº ¡¢Õß “√ª√–°Õ∫¥’∫ÿ°
‚¥¬‡√‘Ë¡¡’º≈∫—ß§—∫„™âµ—Èß·µà 1 ¡.§. 2546 ∑’Ëºà“π¡“ ·≈–Àâ“¡
‰¡à„Àâ¡’ ’°—π‡æ√’¬ß∑’Ë¡’ à«πº ¡¢Õß “√ª√–°Õ∫¥’∫ÿ°∫πµ—«‡√◊Õ
µ—Èß·µà 1 ¡.§. 2551 ‚¥¬Õπÿ‚≈¡„Àâ„™â ’°—π‡æ√’¬ß∑’Ëª√“»®“°
¥’∫ÿ°∑“∑—∫∫π ’°—π‡æ√’¬ß∑’Ë¡’ “√ª√–°Õ∫¥’∫ÿ° À≈—ß®“°«—π∑’Ë
1 ¡.§. 2551 ‰¥â ´÷Ëß®–‡ªìπ°“√À¬ÿ¥¬—Èß°“√„™â “√ª√–°Õ∫¥’∫ÿ°
„π ’°—π‡æ√’¬ß‚¥¬Õ—µ‚π¡—µ‘  ”À√—∫‡√◊Õ√∫ ‡√◊Õ™à«¬√∫ ·≈–
‡√◊Õ√“™°“√∑’Ë‰¡àª√–°Õ∫∏ÿ√°‘® ‰¥â√—∫°“√¬°‡«âπ ‰¡àÕ¬Ÿà„π¢à“¬
µâÕßªØ‘∫—µ‘µ“¡Õπÿ —≠≠“¥—ß°≈à“« ́ ÷Ëßª√–‡∑»‰∑¬¬—ß‰¡à‡ªìπ¿“§’
Õπÿ —≠≠“ ·µà‡π◊ËÕß®“°‡√◊Õæ“≥‘™¬å ®–µâÕß·≈àπºà“ππà“ππÈ”
ª√–‡∑»µà“ßÊ ®÷ß®”‡ªìπµâÕß¡’°“√ÕÕ°„∫√—∫√Õß ®“°°Õßµ√«®‡√◊Õ
°√¡‡®â“∑à“ ‡æ◊ËÕ√—∫√Õß«à“‰¥â¡’°“√„™â ’∑’Ëª≈Õ¥¥’∫ÿ°  „π°“√´àÕ¡
∑” ’‡√◊Õ µ—Èß·µà 1 ¡.§. 2546 (°‘Ëß·°â« ·°â«°√√≥å, 2548)

2. Imposex
Imposex ‡ªìπª√“°Ø°“√≥å‡π◊ËÕß®“°æ‘… – ¡¢Õß “√

‰µ√∫‘«∑‘≈∑‘π·≈– “√ª√–°Õ∫¥’∫ÿ°Õ‘π∑√’¬åÕ◊ËπÊ ‡Àπ’Ë¬«π”„Àâ

ÀÕ¬‡æ»‡¡’¬· ¥ß≈—°…≥–ÀÕ¬‡æ»ºŸâ §◊Õ¡’Õ«—¬«–‡æ»ºŸâ‡∑’¬¡
(pseudopenis) ·≈–∑àÕπ” ‡ªî√å¡ (pseudovas deferens)
‡°‘¥¢÷Èπ ‚¥¬ “√‰µ√∫‘«∑‘≈∑‘π®–¬—∫¬—Èß aromatase activity
·≈–°√–µÿâπ°“√¢—∫ “√ ∑’Ëæ—≤π“‚§√ß √â“ß¢ÕßÕ«—¬«–‡æ»ºŸâ
(penial morphogetic factor) ®“°ª¡ª√– “∑∑’Ë‡∑â“ (pedal
glanglia) ´÷ËßÕ¬Ÿà¿“¬„µâ°“√§«∫§ÿ¡¢Õß cerebropleura π”‰ª
 Ÿà°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫ŒÕ√å‚¡π‡∑ ‚∑ ‡µÕ√å‚√π (testosterone)
·≈–√–¥—∫ŒÕ√å‚¡π‡Õ µ√“‰¥ÕÕ≈å (estradiol) ≈¥≈ß àßº≈„Àâ
¢π“¥¢ÕßÕ«—¬«–‡æ»ºŸâ‡∑’¬¡„πÀÕ¬‡æ»‡¡’¬‡æ‘Ë¡¢÷Èπ (Foale,
1993) πÕ°®“°π’È “√‰µ√∫‘«∑‘≈∑‘π¬—ß‡ªìπ “√∑’Ë‡ªìπæ‘…µàÕ
√–∫∫ª√– “∑·≈–‡°‘¥°“√ – ¡„πª¡ª√– “∑¢ÕßÀÕ¬∑”„Àâ
‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß‡ªª‰∑¥åŒÕ√å‚¡π ÷́Ëß‡ªìπŒÕ√å‚¡π
§«∫§ÿ¡°“√°“√· ¥ß≈—°…≥–‡æ»„πÀÕ¬Ω“‡¥’¬« ·≈–™—°π”
„Àâ‡°‘¥ imposex ‰¥â„π∑’Ë ÿ¥ (Eva and Particia, 2002)

Õ«—¬«–∑’Ë‡°‘¥¢÷Èπ„À¡à®“°°“√∑’ËÀÕ¬‡æ»‡¡’¬‰¥â√—∫ “√
‰µ√∫‘«∑‘≈∑‘ππ—Èπ®–‰ª¢«“ß∑àÕπ”‰¢à ∑”„Àâ∑àÕπ”‰¢àÕÿ¥µ—π
ÀÕ¬‡æ»‡¡’¬®÷ß‡ªìπÀ¡—π‡æ√“–‰¡à “¡“√∂«“ß‰¢à‰¥â ‡¡◊ËÕ‰¢à
¡’°“√ – ¡¡“°¢÷Èπ∑”„Àâ∑àÕπ”‰¢à·µ° ‡ªìπ “‡Àµÿ¢Õß°“√µ“¬
¢ÕßÀÕ¬·≈–®”π«πª√–™“°√¢ÕßÀÕ¬™π‘¥π—ÈπÊ ≈¥≈ß (Gibb
and Bryan, 1996) ‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ßª√–™“°√
„π√–∫∫π‘‡«» ¥—ß∑’Ë¡’√“¬ß“π∂÷ß°“√≈¥≈ß¢Õß®”π«πª√–™“°√
ÀÕ¬Ω“‡¥’¬« Nucella lapilus „π¿“§„µâ¥â“πµ–«—πµ°¢Õß
Õ—ß°ƒ…„π™à«ß∑»«√√… 1980 (Evans et al., 1995)

°“√‡°‘¥°“√‡ª≈’Ë¬π‡æ» (Imposex) „πÀÕ¬Ω“‡¥’¬«
‡æ»‡¡’¬¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß “√‰µ√∫‘«∑‘≈∑‘π
·≈– “√ª√–°Õ∫¥’∫ÿ°Õ‘π∑√’¬åÕ◊ËπÊ ∑’ËÕ¬Ÿà„π ‘Ëß·«¥≈âÕ¡ ‚¥¬
æ∫«à“∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß “√‰µ√∫‘«∑‘≈∑‘π ·¡â‡æ’¬ß
ª√‘¡“≥πâÕ¬Ê °Á “¡“√∂∑”„Àâ‡°‘¥ imposex „πÀÕ¬‡æ»‡¡’¬
‰¥â ‚¥¬§«“¡¬“«¢ÕßÕ«—¬«–‡æ»ºŸâ‡∑’¬¡„πÀÕ¬‡æ»‡¡’¬®– —Èπ
(< 0.25 ¡‘≈≈‘‡¡µ√) ∑’Ë§«“¡‡¢â¡¢âπ¢Õß “√‰µ√∫‘«∑‘≈∑‘π 0.5-1
π“‚π°√—¡µàÕ≈‘µ√ ‡¡◊ËÕ¡’§«“¡‡¢â¡¢âπ¢Õß “√‰µ√∫‘«∑‘≈∑‘π Ÿß¢÷Èπ
(>5 π“‚π°√—¡µàÕ≈‘µ√) Õ«—¬«–‡æ»ºŸâ‡∑’¬¡®–¡’¢π“¥¬“«¢÷Èπ
(Nias et al., 1993; Tan, 1997) ´÷ËßÕ«—¬«–‡æ»ºŸâ‡∑’¬¡∑’Ë¬“«
∑’Ë ÿ¥∑’Ë‡§¬«—¥‰¥â§◊Õ 18 ¡‘≈≈‘‡¡µ√„π Buccinum undatum
„π∑–‡≈‡Àπ◊Õ (North sea) (Ten et al., 1994) ¥—ß· ¥ß‰¥â
®“°°“√»÷°…“ÀÕ¬Ω“‡¥’¬« Lepsiella vinosa „π¿“§„µâ¢Õß
ÕÕ ‡µ√‡≈’¬ (µ“√“ß∑’Ë 1) πÕ°®“°π’È¬—ßæ∫«à“ “√ bis(tributyltin)-
oxide 60 π“‚π°√—¡µàÕ≈‘µ√ (TBT060) ·≈– Triphenyltin
acetate 20 π“‚π°√—¡µàÕ≈‘µ√ (TPhT 20)  “¡“√∂∑”„Àâ Thais
clavigera ‡°‘¥ imposex ‰¥â¿“¬„π√–¬–‡«≈“ 90 «—π
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‚¥¬æ∫«à“ “√ TBT060 ∑”„Àâ‡°‘¥Õ—µ√“°“√‡®√‘≠¢ÕßÕ«—¬«–
‡æ»ºŸâ‡∑’¬¡„πÀÕ¬‡æ»‡¡’¬ (RPS : Relative Penis Site)
‡ªìπ 19.3% ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫™ÿ¥§«∫§ÿ¡„π√–¬–‡«≈“ 90 «—π
·≈– TPhT 20 ¡’Õ—µ√“°“√‡®√‘≠¢ÕßÕ«—¬«–‡æ»ºŸâ‡∑’¬¡‡æ‘Ë¡¢÷Èπ
Õ¬à“ß¡’π—¬ ”§—≠∂÷ß 14.2% ´÷Ëß “¡“√∂∫àß∫Õ°‰¥â«à“ “√
‰µ√∫‘«∑‘≈∑‘π·≈– “√‰µ√øïπ‘≈∑‘π “¡“√∂∑”„Àâ‡°‘¥ imposex
„π T. clavigera ‰¥â (Li-Lian Liu and Iu-Jiuan Suen, 1996)

µ“√“ß∑’Ë 1 °“√‡°‘¥Õ«—¬«–‡æ»ºŸâ„π Lepsiella vinosa ∑’Ë§«“¡‡¢â¡¢âπ
¢Õß “√‰µ√∫‘«∑‘≈∑‘πµà“ßÊ °—π (Nias et al., 1993)

1 < 0.25
10 0.36
100 0.36

500 0.84

„πªï 1987 Gibbs ·≈–§≥–‰¥â∑”°“√»÷°…“√–¥—∫¢Õß
°“√‡°‘¥ imposex „πÀÕ¬ Nucella lapilus ´÷Ëß≈—°…≥–¢Õß
‚§√ß √â“ß¢ÕßÀÕ¬‡æ»ºŸâ·≈–ÀÕ¬‡æ»‡¡’¬∑’Ë‡°‘¥ imposex
„πÀÕ¬ Nucella lapilus · ¥ß¥—ß¿“æ∑’Ë 8 ·≈–√–¥—∫¢Õß
°“√‡°‘¥ imposex„πÀÕ¬  Nucella lapillus  · ¥ß¥—ß¿“æ∑’Ë 9

√–¥—∫∑’Ë 0 : √–¥—∫∑’Ë‡æ»‡¡’¬ª°µ‘‰¡à¡’≈—°…≥–¢ÕßÀÕ¬‡æ»ºŸâ
ª√“°Ø∑’Ë “¡“√∂¡Õß‡ÀÁπ‰¥â ∫√‘‡«≥ª“°∑àÕπ”‰¢à
¢ÕßÀÕ¬∑“°‡æ»‡¡’¬ ‰¡à¡’‡π◊ÈÕ‡¬◊ËÕ¡“Õÿ¥µ—π À√◊Õ
™àÕß‡ªî¥‡æ»‡¡’¬Õ¬Ÿà à«π∫π‡ÀÁπ‡¥àπ™—¥

√–¥—∫∑’Ë 1 : ‡√‘Ë¡¡’°“√æ—≤π“ à«π∑’Ë§≈â“¬°—∫∑àÕπ”Õ ÿ®‘ÀàÕÀÿâ¡
‡π◊ÈÕ‡¬◊ËÕª“°™àÕß‡ªî¥‡æ»‡¡’¬¿“¬„π™àÕß∑âÕß∂÷ßµÿà¡
Õ«—¬«– ◊∫æ—π∏ÿå

√–¥—∫∑’Ë 2 : °“√æ—≤π“Õ«—¬«–‡æ»ºŸâ„π¢—Èπ‡√‘Ë¡µâπ‚¥¬°“√ √â“ß
‡ªìπÕ«—¬«–‡æ»ºŸâ‡≈Á°Ê ∫√‘‡«≥À≈—ßÀπ«¥¢â“ß¢«“

√–¥—∫∑’Ë 3 : Õ«—¬«–‡æ»ºŸâ¡’¢π“¥‡≈Á° ·≈–‡√‘Ë¡®–¡’°“√æ—≤π“
µ√ß à«πª≈“¬¢Õß∑àÕπ”Õ ÿ®‘∫√‘‡«≥∞“π¢ÕßÕ«—¬«–
‡æ»ºŸâ

√–¥—∫∑’Ë 4 :  à«πª≈“¬∑àÕπ”Õ ÿ®‘∫√‘‡«≥Õ«—¬«– ◊∫æ—π∏ÿå‡æ»‡¡’¬
·≈–Õ«—¬«–‡æ»ºŸâ¡“√«¡°—π·≈–¢π“¥¢ÕßÕ«—¬«–
‡æ»ºŸâ¡’¢π“¥„À≠à„°≈â‡§’¬ß°—∫Õ«—¬«–‡æ»ºŸâ„πÀÕ¬
µ—«ºŸâ

√–¥—∫∑’Ë 5 : ¢π“¥¢Õß∑àÕπ”Õ ÿ®‘¢¬“¬¡“°¢÷Èπª°§≈ÿ¡Õ«—¬«–
 ◊∫æ—π∏ÿå‡æ»‡¡’¬ ∑”„Àâ™àÕß‡ªî¥‡æ»‡¡’¬¡’¢π“¥
‡≈Á°≈ß À√◊Õ‰¡à “¡“√∂¡Õß‡ÀÁπ‰¥â
A : æ∫µÿà¡‡π◊ÈÕ¬◊ËπÕÕ°¡“ ́ ÷ËßÕ“®æ∫Õ¬Ÿà√Õ∫Õ«—¬«–

 ◊∫æ—π∏ÿå‡æ»‡¡’¬

B : µÿà¡‡π◊ÈÕ‡≈Á°Ê ‰¥â¡’°“√æ—≤π“‡æ‘Ë¡¢÷ÈπÕ¬à“ß
 ¡Ë”‡ ¡Õ

√–¥—∫∑’Ë 6 : ™àÕß¿“¬„π√—ß‰¢àª√–°Õ∫‰ª¥â«¬‰¢àΩÉÕ ´÷Ëß à«π
ª√–°Õ∫π’ÈÕ“®ª√–°Õ∫‰ª¥â«¬‰¢à‡æ’¬ß„∫‡¥’¬«
À√◊ÕÀ≈“¬„∫ ÷́Ëß∂Ÿ°Õ—¥·πàπ®π∑”„Àâ¡’≈—°…≥–∑’Ë
‡ªìπΩÑ“À√◊Õ‡ªìπ‡π◊ÈÕ ’πÈ”µ“≈

                   (a)                    (b)

√Ÿª∑’Ë 8 °“√‡ª√’¬∫‡∑’¬∫√–À«à“ßÀÕ¬‡æ»ºŸâ·≈–ÀÕ¬‡æ»‡¡’¬∑’Ë‡°‘¥
imposex ¢Õß Nucella lapillus (de Mora, 1996)
(a) Nucella lapillus ‡æ»ºŸâ
(b) Nucella lapillus ‡æ»‡¡’¬∑’Ë‡°‘¥ imposex

À¡“¬‡Àµÿ c 0p §◊Õ Õ«—¬«– ◊∫æ—π∏ÿå‡æ»ºŸâ  (penis)
vd §◊Õ ∑àÕπ”Õ ÿ®‘ (vas deferens)
0r §◊Õ ‰ âµ√ß (rectum)
cg §◊Õ µàÕ¡·§ª´Ÿ≈ (capsule gland)

√Ÿª∑’Ë 9 °“√‡°‘¥ imposex 6 ≈”¥—∫¢—Èπ¢ÕßÀÕ¬ Nucella lapilus
(Gibbs et al., 1987)

À¡“¬‡Àµÿ  a §◊Õ √Ÿ°âπ (anus)
 b §◊Õ ‡¡Á¥æÕß (blister)
 n §◊Õ µÿà¡‡≈Á°Ê (nodule)
 p §◊Õ Õ«—¬«– ◊∫æ—π∏ÿå‡æ»ºŸâ (pseudo penis)
 v §◊Õ Õ«—¬«– ◊∫æ—π∏ÿå‡æ»‡¡’¬ (vulva)
gp §◊Õ µÿà¡Õ«—¬«– ◊∫æ—π∏ÿå (genital papilla)
vd §◊Õ ∑àÕπ”Õ ÿ®‘ (pseudo vas deferens)

 “√‰µ√∫‘«∑‘≈∑‘π
(π“‚π°√—¡µàÕ≈‘µ√)

§«“¡¬“«‡©≈’Ë¬¢Õß
Õ«—¬«–‡æ»ºŸâ„πÀÕ¬‡æ»‡¡’¬

∑’Ë‡°‘¥ imposex
(¡‘≈≈‘‡¡µ√)

p vd

r
pr

p vd

r

pr
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3.  ∂“π°“√≥å¢Õß°“√‡°‘¥ imposex „πª√–‡∑»‰∑¬
Swennen „πªï §.». 1997 ‰¥â∑”°“√»÷°…“√«∫√«¡

‡Õ° “√ ‡°’Ë¬«°—∫°“√ªπ‡ªóôÕπ “√‰µ√∫‘«∑‘≈∑‘π ‰¥∫‘«∑‘≈∑‘π·≈–
‚¡‚π∫‘«∑‘≈∑‘π∑’Ëªπ‡ªóôÕπ„ππÈ”∑–‡≈ ¥‘πµ–°Õπ ÀÕ¬Ω“‡¥’¬«

√«¡∂÷ß°“√‡°‘¥ imposex ¢ÕßÀÕ¬Ω“‡¥’¬«∫“ß™π‘¥„π
ª√–‡∑»‰∑¬ (Swennen et al., 1997) ´÷Ëß√Ÿª∑’Ë 10 ‰¥â· ¥ß∂÷ß
ÀÕ¬Ω“‡¥’¬«∑’Ëæ∫«à“‡°‘¥ imposex „π‡ªÕ√å‡ Á́πµå∑’Ë·µ°µà“ß°—π
¥—ß √ÿª„πµ“√“ß∑’Ë 2

µ“√“ß∑’Ë 2  °“√‡°‘¥ imposex  ¢ÕßÀÕ¬„πª√–‡∑»‰∑¬ (Swennen et al., 1997)

Babylonia areolata 87 - - - - - 2 - - -
Bursa rana - - - 100 - - - 20 - -
Cymbiola nobilis - 100 - - - - - - - -
Hemifusus ternatanus 86 - - - - 60 - 20 - 3
Melo Melo - - - - - - - 100 - -
Murex sp. 17 25 - 100 - - - - - -
Murex trapa - - 100 - 100 94 - - - -
Murex tribulus - - - - - - - 86 - -
Nassarius livescens - - - 100 - - - - - -
Nassarius stolatus - - - - - - - - 100 -
Phalium bisulcatum - - - - 33 - - 100 - -
Thais lacera - - - - - - - - 50 -

À¡“¬‡Àµÿ :-  §◊Õ  ‰¡à¡’°“√»÷°…“

Phalium glaucum Phalium bisulcatum

Murex trapa Hemifusus ternatanus

Bursa rana Melo melo

√Ÿª∑’Ë 10  µ—«Õ¬à“ßÀÕ¬Ω“‡¥’¬«∑’Ëæ∫°“√‡°‘¥ imposex „πª√–‡∑»‰∑¬

(¿“æ‚¥¬ æß…å√—µπå ¥”√ß‚√®πå«—≤π“)

ÀÕ¬∑’Ë‡°‘¥
Imposex

 ∂“π°“√≥å°“√‡°‘¥ imposex ¢ÕßÀÕ¬Ω“‡¥’¬« (%)

™≈∫ÿ√’ ªíµµ“π’ π√“∏‘«“ 

∫â“πÕ”‡¿Õ µ”∫≈π“®Õ¡ ∫“ß≈–¡ÿß »√’√“™“ ‡°“– ’™—ß Õà“ß»‘≈“ ∫“ßµ–«“ Õà“«ªíµµ“π’ ·À≈¡µ“™—¬
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°“√∫àß∫Õ°∂÷ß°“√‡°‘¥ imposex „πÀÕ¬™π‘¥µà“ßÊ
¥—ß· ¥ß„πµ“√“ß∑’Ë 1 ¡’‡ªÕ√å‡´Áπµå°“√‡°‘¥ imposex µ—Èß·µà
3-100 % „π®—ßÀ«—¥™≈∫ÿ√’ ªíµµ“π’ ·≈–π√“∏‘«“ 

ªí®®ÿ∫—πª√–‡∑»‰∑¬¬—ß§ß¡’°“√„™â ’∑“‡√◊Õ∑’ËÕ“®®–¡’
 “√‰µ√∫‘«∑‘≈∑‘π‡ªìπ à«πª√–°Õ∫®÷ß∑”„Àâ¡’°“√µ°§â“ß·≈–
ª≈¥ª≈àÕ¬ “√‰µ√∫‘«∑‘≈∑‘πÕÕ° Ÿà ‘Ëß·«¥≈âÕ¡„πª√‘¡“≥¡“°
´÷Ëß®–∑”„Àâ‡°‘¥ªí≠À“¥â“π ‘Ëß·«¥≈âÕ¡®÷ßµ“¡¡“·≈–¡’·π«‚πâ¡
∑’Ë®–‡æ‘Ë¡§«“¡√ÿπ·√ß¬‘Ëß¢÷Èπ∂â“À“°‰¡à¡’°“√ªÑÕß°—π·≈–»÷°…“
º≈°√–∑∫∑’Ë®–‡°‘¥¢÷Èπ®“°ªí≠À“π—ÈπÊ Õ¬à“ß®√‘ß®—ß ¥—ßπ—Èπ
°“√«—¥ª√‘¡“≥°“√ªπ‡ªóôÕπ¢Õß “√‰µ√∫‘«∑‘≈∑‘π„π·À≈àßπÈ”
¥‘πµ–°Õπ ·≈–ÀÕ¬ √«¡∑—Èß°“√»÷°…“°“√‡°‘¥ imposex
¢ÕßÀÕ¬Ω“‡¥’¬«‡æ»‡¡’¬ „π∫√‘‡«≥∑’Ë§“¥«à“¡’°“√ªπ‡ªóôÕπ
¢Õß “√‰µ√∫‘«∑‘≈∑‘π ‡™àπ ∫√‘‡«≥∑à“‡∑’¬∫‡√◊Õ ‡ âπ∑“ß‡¥‘π
‡√◊Õ¢π“¥„À≠à ·≈–ÕŸàµàÕ´àÕ¡‡√◊Õ °“√«—¥º≈°√–∑∫¢Õß “√æ‘…
µàÕ√–∫∫π‘‡«»„π·À≈àßπÈ” √«¡∑—Èß°“√®—¥°“√§«∫§ÿ¡ “√
‰µ√∫‘«∑‘≈∑‘π ®÷ß¡’§«“¡ ”§—≠‡ªìπÕ¬à“ß¬‘Ëß ‡æ√“–„π·À≈àßπÈ”
‡ªìπµâπ°”‡π‘¥¢ÕßÀà«ß‚ à́Õ“À“√µà“ßÊ ®”π«π¡“° ·≈–‡ªìπ
·À≈àß∑’ËÕ¬ŸàÕ“»—¬¢Õß —µ«åπÈ”‡»√…∞°‘®À≈“¬™π‘¥ ·≈–µàÕ‡π◊ËÕß
¡“¬—ß¡πÿ…¬å„π∑’Ë ÿ¥

‡Õ° “√Õâ“ßÕ‘ß

°‘Ëß·°â« ·°â«°√√≥å. 2548. °“√„™â ’°—π‡æ√’¬ß ”À√—∫‡√◊Õ√∫
„π°Õß∑—æ‡√◊Õ‰∑¬. „π√“¬ß“π°“√ª√–™ÿ¡«‘™“°“√
 ∂“π°“√≥å·≈–°“√®—¥°“√ “√ª√–°Õ∫¥’∫ÿ°Õ‘π∑√’¬å
™π‘¥‰µ√∫‘«∑‘≈∑‘π„πª√–‡∑»‰∑¬«—π∑’Ë 7-8 ¡‘∂ÿπ“¬π
2548 ≥ ‚√ß·√¡ ‡¥Õ– ∑«‘π ∑“«‡«Õ√å (Àπâ“ 1/3).
°√ÿß‡∑æœ: °√¡§«∫§ÿ¡¡≈æ‘….

π‘≈π“® ™—¬™π“«‘ ÿ∑∏‘Ï ·≈–»‘√ÿ…“ °ƒ…≥–æ—π∏ÿå. 2545. §Ÿà¡◊Õ
°“√‡æ“–‡≈’È¬ßÀÕ¬À«“π: À≈—°°“√·≈–·π«ªÆ‘∫—µ‘.
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