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ª√–‡∑»‰∑¬ (®—ßÀ«—¥®—π∑∫ÿ√’) ´÷Ëß¡’≈—°…≥–æ‘‡»…∑“ß —≥∞“π«‘∑¬“¢Õß‡¡µ“‡´Õ√å§“‡√’¬·µ°µà“ßÕ¬à“ß™—¥‡®π
®“°æ¬“∏‘„∫‰¡âªÕ¥ ªï™’ åÕ◊Ëπ Ê ∑’Ë‡§¬¡’√“¬ß“π¡“°àÕπÀπâ“π’È„πª√–‡∑»‰∑¬ §◊Õ ≈—°…≥–¢Õß excretory
bladder ¡’°“√·µ°·¢πßÀ≈“¬·¢πß ÷́Ëß≈—°…≥–¥—ß°≈à“«π’È Õ¥§≈âÕß°—∫æ¬“∏‘„∫‰¡âªÕ¥ Paragonimus
paishuihoensis ∑’Ë¡’√“¬ß“π°“√§âπæ∫„π “∏“√≥√—∞ª√–™“™π®’π ®“°°“√∑¥≈Õß∑”„Àâµ‘¥‡™◊ÈÕ P. paishuihoensis
¢Õß‰∑¬„π —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡ 2 ª√–‡¿∑ ‰¥â·°à ÀπŸ ·≈–·¡« ª√“°Ø«à“‰¡àæ∫°“√µ‘¥‡™◊ÈÕ„πÀπŸ  à«π„π
·¡«æ∫°“√µ‘¥‡™◊ÈÕ·≈–‰¥âæ¬“∏‘„π√–¬– immature ®”π«π 6 µ—« º≈°“√‡∑’¬∫‡§’¬ß≈”¥—∫π‘«§≈’‚Õ‰∑¥å∫√‘‡«≥
ITS2 ·≈–∫“ß à«π¢Õß¬’π COI ¢Õßæ¬“∏‘„∫‰¡âªÕ¥∑’Ëæ∫„π§√—Èßπ’È°—∫ P. paishuihoensis ∑’Ëæ∫„π¡≥±≈
¬Ÿππ“π  “∏“√≥√—∞ª√–™“™π®’π æ∫«à“æ¬“∏‘„∫‰¡âªÕ¥∑—Èß Õß°≈ÿà¡¡’§«“¡‡À¡◊Õπ°—π Ÿß∂÷ß 99.18% ·≈–
97.09% µ“¡≈”¥—∫ ¥—ßπ—Èπ®“°¢âÕ¡Ÿ≈∑“ß™’««‘∑¬“√–¥—∫‚¡‡≈°ÿ≈∑”„Àâ “¡“√∂¬◊π¬—π°“√§âπæ∫ P. paishuihoensis
¢Õß‰∑¬ πÕ°®“°π’Èº≈°“√»÷°…“§«“¡ —¡æ—π∏å‡™‘ß«‘«—≤π“°“√‚¥¬„™â≈”¥—∫π‘«§≈’‚Õ‰∑¥å∫√‘‡«≥ ITS2 ·≈–
∫“ß à«π¢Õß¬’π COI ¢Õß P. paishuihoensis °—∫æ¬“∏‘„∫‰¡âªÕ¥ ªï™’ åÕ◊Ëπ Ê ∑’Ëæ∫„πª√–‡∑»‰∑¬æ∫«à“
P. paishuihoensis ¡’§«“¡ —¡æ—π∏å„°≈â™‘¥°—∫æ¬“∏‘„∫‰¡âªÕ¥„π°≈ÿà¡ P. bangkokensis ·≈– P. harinasutai
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Morphological and Molecular Characterization
of Paragonimus paishuihoensis from

Chanthaburi Province
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ABSTRACT

Extensive field surveys have led to a finding of a lung fluke species as a new record
in Thailand (Chanthaburi Province). This lung fluke possesses a distinguished morphological
characteristic, i.e. a dendritic excretory bladder which is remarkably different from other
lung flukes previously reported in Thailand. This characteristic is conforming with that of
Paragonimus paishuihoensis which occurs in China. Experimental infections of these Thai P.
paishuihoensis specimens were carried out using two types of mammalian host which were rats
and cat. The results revealed no infection in the rats but a positive infection in the cat with six
immature flukes obtained. Pairwise comparison of ITS2 as well as partial COI nucleotide
sequences between Paragonimus found in this study and P. paishuihoensis from Yunnan
Province, China showed high similarities of 99.18% and 97.09%, respectively. Therefore, based
on the nucleotide sequence data the identity of Thai P. paishuihoensis has been confirmed.
In addition, resulting molecular phylogenies using the ITS2 and partial COI nucleotide sequences
among P. paishuihoensis and other Thai Paragonimus species illustrated a close relationship
between P. paishuihoensis and a group of P. bangkokensis and P. harinasutai.
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∫∑π”
æ¬“∏‘„∫‰¡âªÕ¥ (Paragonimus) ‡ªìπ “‡Àµÿ ”§—≠∑’Ë∑”„Àâ‡°‘¥‚√§æ¬“∏‘„∫‰¡âªÕ¥ (paragon-

imiasis) ´÷Ëß¡’Õ“°“√§≈â“¬«—≥‚√§ §◊Õ ‰Õ‡√◊ÈÕ√—ß·≈–¡—°¡’‡≈◊Õ¥ªπÕÕ°¡“°—∫‡ ¡À– ¡πÿ…¬å·≈– —µ«å‡≈’È¬ß
≈Ÿ°¥â«¬π¡  “¡“√∂µ‘¥‡™◊ÈÕ‰¥â‚¥¬°“√°‘πªŸÀ√◊Õ°ÿâßπÈ”®◊¥∑’Ë¥‘∫À√◊Õª√ÿß‰¡à ÿ° ‚¥¬ —µ«å‡À≈à“π’È®–‡ªìπ‚Œ µå
°÷Ëß°≈“ßµ—«∑’Ë Õß∑’Ë¡’æ¬“∏‘√–¬–µ‘¥µàÕ‡¡µ“‡´Õ√å§“‡√’¬ (metacercaria) [1]

„πªí®®ÿ∫—π¡’√“¬ß“π°“√§âπæ∫æ¬“∏‘„∫‰¡âªÕ¥¡“°°«à“ 40  ªï™’ å [2] ‚¥¬ à«π„À≠à (ª√–¡“≥
30  ªï™’ å) ∂Ÿ°§âπæ∫„πª√–‡∑»®’π [3]  à«π„πª√–‡∑»‰∑¬¡’√“¬ß“π°“√§âπæ∫æ¬“∏‘„∫‰¡âªÕ¥·≈â« 7  ªï™’ å
‰¥â·°à P. westermani, P. macrorchis, P. heterotremus, P. siamensis, P. bangkokensis, P.
harinasutai [4] ·≈– P. pseudoheterotremus [5] ‚¥¬¡’‡æ’¬ßÀπ÷Ëß ªï™’ å §◊Õ P. heterotremus ∑’Ë¡’
√“¬ß“π°“√√–∫“¥„πºŸâªÉ«¬‰∑¬ [6]

°“√·¬° ªï™’ å¢Õßæ¬“∏‘„∫‰¡âªÕ¥ à«π„À≠àÕ“»—¬≈—°…≥–∑“ß —≥∞“π«‘∑¬“¢Õßæ¬“∏‘µ—«‡µÁ¡«—¬
‡™àπ ≈—°…≥–¢ÕßÀπ“¡∑’Ëº‘«≈”µ—« (cuticular spine) ≈—°…≥–·≈–¢π“¥¢Õß√—ß‰¢à°—∫Õ—≥±– °“√‡ª√’¬∫
‡∑’¬∫¢π“¥¢Õß‡ âπºà“π»Ÿπ¬å°≈“ß√–À«à“ß oral sucker ·≈– ventral sucker πÕ°®“°π’ÈÕ“®®–®”·π°‚¥¬
„™â≈—°…≥–¢Õß‡¡µ“‡´Õ√å§“‡√’¬ ‡™àπ √Ÿª√à“ß·≈–≈—°…≥–¢Õß´’ µå ®”π«π™—Èπ·≈–§«“¡Àπ“¢Õßºπ—ß´’ µå [7]
Õ¬à“ß‰√°Áµ“¡  ”À√—∫°“√√–∫ÿ§«“¡·µ°µà“ß·≈–°“√®—¥À¡«¥À¡Ÿà¢Õß ‘Ëß¡’™’«‘µ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß¢Õß —µ«å
‰¡à¡’°√–¥Ÿ° —πÀ≈—ß®”æ«°ÀπÕπµ—«·∫π (trematode) π—Èπ °“√„™â«‘∏’°“√‡ª√’¬∫‡∑’¬∫≈—°…≥–∑“ß
 —≥∞“π«‘∑¬“‡æ’¬ßÕ¬à“ß‡¥’¬«Õ“®„Àâº≈∑’Ë‰¡à·¡àπ¬” ‡π◊ËÕß®“°≈—°…≥–¿“¬πÕ°∑’Ë‡¥àπ™—¥Õ“®¡’§àÕπ¢â“ßπâÕ¬
¥—ßπ—Èπ„πªí®®ÿ∫—π®÷ßπ”«‘∏’°“√»÷°…“„π√–¥—∫‚¡‡≈°ÿ≈¡“™à«¬¬◊π¬—π°“√®—¥À¡«¥À¡Ÿà ‘Ëß¡’™’«‘µ„Àâ∂Ÿ°µâÕß·≈–·¡àπ¬”
¡“°¬‘Ëß¢÷Èπ µ—«Õ¬à“ß‡™àπ °“√»÷°…“ P. pseudoheterotremus [8] ·≈–°“√»÷°…“ P. westermani ·≈–
P. siamensis „πª√–‡∑»»√’≈—ß°“ [9] ‡ªìπµâπ

°“√»÷°…“¥â“π™’««‘∑¬“√–¥—∫‚¡‡≈°ÿ≈¡’§«“¡°â“«Àπâ“‡ªìπÕ¬à“ß¡“° ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√„™â
‡∑§π‘§ Polymerase Chain Reaction (PCR) ´÷Ëß‡ªìπ«‘∏’°“√‡æ‘Ë¡ª√‘¡“≥™‘Èπ DNA ∫√‘‡«≥∑’ËµâÕß°“√√à«¡
°—∫‡∑§π‘§°“√À“≈”¥—∫π‘«§≈’‚Õ‰∑¥å (DNA sequencing) ¢Õß PCR product ‡æ◊ËÕ»÷°…“§«“¡ —¡æ—π∏å‡™‘ß
«‘«—≤π“°“√¢Õßæ¬“∏‘„∫‰¡âªÕ¥ ‚¥¬π‘¬¡„™â≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß nuclear ribosomal DNA (nrDNA)
´÷Ëßª√–°Õ∫¥â«¬∫√‘‡«≥∑’Ë¡’Àπà«¬´È” (repeating unit) ª√–¡“≥ 5,000 ´È” ‚¥¬·µà≈–Àπà«¬´È”¡’ à«π∑’Ë‡ªìπ
¬’π (coding region) ‰¥â·°à 18S, 5.8S, ·≈– 28S rDNA ·≈– à«π∑’Ë‡ªìπ non-coding region ‰¥â·°à
∫√‘‡«≥ ITS1 ´÷ËßÕ¬Ÿà√–À«à“ß¬’π 18S ·≈– 5.8S ·≈–∫√‘‡«≥ ITS2 ÷́ËßÕ¬Ÿà√–À«à“ß¬’π 5.8S ·≈– 28S [10]

πÕ°®“°π’È„π°“√»÷°…“§«“¡ —¡æ—π∏å‡™‘ß«‘«—≤π“°“√¢Õßæ¬“∏‘„∫‰¡âªÕ¥¬—ßπ‘¬¡„™â¬’π„π‰¡‚∑-
§Õπ‡¥√’¬ ‡π◊ËÕß®“°¿“¬„π‡´≈≈å¡’®”π«π™ÿ¥¢Õß‰¡‚∑§Õπ‡¥√’¬§àÕπ¢â“ß Ÿß ·≈– DNA „π‰¡‚∑§Õπ‡¥√’¬
¢Õß —µ«å¡—°®–‰¡à‡°‘¥ genetic recombination ®“°°“√»÷°…“®’‚π¡∑’Ë ¡∫Ÿ√≥å¢Õß‰¡‚∑§Õπ‡¥√’¬¢Õßæ¬“∏‘
„∫‰¡âªÕ¥ P. westermani filipinus æ∫«à“¡’§«“¡¬“«ª√–¡“≥ 21 Ó 103 §Ÿà‡∫  (21 Kbp) ª√–°Õ∫¥â«¬
35 ¬’π ‚¥¬¡’¬’π ”À√—∫°“√ √â“ß rRNA ®”π«π 2 ¬’π ¬’π ”À√—∫°“√º≈‘µ‡Õπ‰´¡å∑’Ë‡°’Ë¬«¢âÕß°—∫
°√–∫«π°“√À“¬„®√–¥—∫‡´≈≈å®”π«π 12 ¬’π ·≈–¬’π ”À√—∫°“√ √â“ß tRNA ®”π«π 21 ¬’π [11] ¬’π
Àπ÷Ëß∑’Ëπ‘¬¡π”¡“„™â„π°“√»÷°…“§«“¡ —¡æ—π∏å‡™‘ß«‘«—≤π“°“√¢Õßæ¬“∏‘„∫‰¡âªÕ¥ §◊Õ COI ´÷Ëß°”Àπ¥°“√
 —ß‡§√“–Àå cytochrome c oxidase subunit I
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ß“π«‘®—¬§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ¬◊π¬—π ªï™’ å¢Õßæ¬“∏‘„∫‰¡âªÕ¥∑’Ëµ√«®æ∫®“°ªŸπÈ”µ°„π
®—ßÀ«—¥®—π∑∫ÿ√’ ‚¥¬„™â≈—°…≥–∑“ß —≥∞“π«‘∑¬“·≈–¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“∑“ß™’««‘∑¬“√–¥—∫‚¡‡≈°ÿ≈ ·≈–
‡æ◊ËÕ»÷°…“§«“¡ —¡æ—π∏å‡™‘ß«‘«—≤π“°“√¢Õßæ¬“∏‘„∫‰¡âªÕ¥∑’Ëæ∫„π§√—Èßπ’È°—∫æ¬“∏‘„∫‰¡âªÕ¥ ªï™’ åÕ◊ËπÊ ∑’Ëæ∫
„πª√–‡∑»‰∑¬ ‚¥¬„™â≈”¥—∫π‘«§≈’‚Õ‰∑¥å∫√‘‡«≥ ITS2 ·≈–∫“ß à«π¢Õß¬’π COI

«‘∏’°“√∑¥≈Õß
°“√‡°Á∫µ—«Õ¬à“ßªŸπÈ”®◊¥·≈–°“√µ√«® Õ∫ ªï™’ å

‡°Á∫µ—«Õ¬à“ßªŸπÈ”®◊¥®“°∫√‘‡«≥≈”∏“√„°≈âπÈ”µ°µ√Õ°πÕß„πÕ”‡¿Õ¢≈ÿß ®—ßÀ«—¥®—π∑∫ÿ√’ ™à«ß
‡«≈“∑’Ë‡°Á∫µ—«Õ¬à“ß §◊Õ ‡¥◊Õπ¡‘∂ÿπ“¬π ·≈–∏—π«“§¡ æ.». 2553  ªï™’ å¢ÕßªŸπÈ”®◊¥‰¥â√—∫°“√µ√«® Õ∫·≈–
¬◊π¬—π‚¥¬ Dr. Masatsune Takeda ºŸâ‡™’Ë¬«™“≠®“°¡À“«‘∑¬“≈—¬ Teikyo Heisei ª√–‡∑»≠’ËªÿÉπ

°“√µ√«®À“‡¡µ“‡´Õ√å§“‡√’¬·≈–°“√µ√«® Õ∫ ªï™’ å‡∫◊ÈÕßµâπ
π”ªŸ¡“«—¥¢π“¥ ·¬°‡æ»ºŸâ·≈–‡æ»‡¡’¬ ®“°π—Èπ®÷ß©’°°√–¥ÕßªŸÕÕ° π”Õ«—¬«–¿“¬„π·≈–

‡Àß◊Õ°«“ß∫π petri dish ∑’Ë¡’‡ âπºà“π»Ÿπ¬å°≈“ß 10 cm ·≈â«°¥∑—∫¥â«¬ petri dish Õ’°Õ—πÀπ÷Ëß´÷Ëß¡’
‡ âπºà“π»Ÿπ¬å°≈“ß 9 cm µ√«®À“‡¡µ“‡´Õ√å§“‡√’¬¿“¬„µâ°≈âÕß stereomicroscope ‚¥¬„™â°”≈—ß¢¬“¬
8 ‡∑à“ ®“°π—Èππ” à«π∑’Ë‡À≈◊ÕÕ◊ËπÊ ¢Õßµ—«ªŸ¡“∫¥„Àâ≈–‡Õ’¬¥ ‡µ‘¡‡Õπ‰´¡å pepsin π”‰ª§π‚¥¬„™â‡§√◊ËÕß
magnetic stirrer ∑’ËÕÿ≥À¿Ÿ¡‘ 37°C ‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß °√Õß·¬° à«π°√–¥ÕßªŸ·≈–‡»…µà“ßÊ ÕÕ° µ—Èß∑‘Èß
‰«â„Àâµ°µ–°Õπ ‡∑πÈ” à«π∫π∑‘Èß·≈–‡µ‘¡ 0.9% NaCl ≈ß‰ª ∑” È́”ª√–¡“≥ 5-6 §√—Èß À√◊Õ®π°«à“¢Õß
‡À≈«∑’ËÕ¬Ÿà¥â“π∫π®–„  ‡∑¢Õß‡À≈«¥â“π∫π∑‘Èß ·≈–π”µ–°Õπ∑’Ë‡À≈◊Õ¡“µ√«®À“‡¡µ“‡´Õ√å§“‡√’¬‚¥¬„™â
°≈âÕß stereomicroscope ‡°Á∫√«∫√«¡·≈–≈â“ß‡¡µ“‡´Õ√å§“‡√’¬¥â«¬ 0.9% NaCl π”∫“ß à«π‰ª °—¥
DNA ·≈–π”∫“ß à«π‰ª∑”„Àâ‡°‘¥°“√µ‘¥‡™◊ÈÕ„π —µ«å∑¥≈Õß

°“√∑¥≈Õß∑”„Àâ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡µ‘¥æ¬“∏‘
‡π◊ËÕß®“°„π«ß™’«‘µ¢Õßæ¬“∏‘„∫‰¡âªÕ¥¡’ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡‡ªìπ‚Œ µå ÿ¥∑â“¬ (definitive

host) ·≈–‡æ◊ËÕ„Àâ‰¥âµ—«‡µÁ¡«—¬¢Õßæ¬“∏‘„∫‰¡âªÕ¥ ®÷ß¡’°“√∑¥≈Õß∑”„Àâ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡µ‘¥æ¬“∏‘‚¥¬
«‘∏’°“√¥—ßπ’È π”‡¡µ“‡´Õ√å§“‡√’¬∑’Ë‰¥â¡“©’¥„Àâ°—∫ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡∑’Ëª√“»®“°‡™◊ÈÕ®”‡æ“– (specific
pathogen free) 2 ª√–‡¿∑ ‰¥â·°à ÀπŸ (Wistar rat) ®”π«π 2 µ—« ·≈–·¡« (Japanese cat) ®”π«π 1 µ—«
‚¥¬©’¥‡¢â“∑“ß™àÕß∑âÕßª√–¡“≥µ—«≈– 20 ´’ µå ‡≈’È¬ßÀπŸ·≈–·¡«‡ªìπ‡«≈“ 8  —ª¥“Àå ‡¡◊ËÕ§√∫°”Àπ¥
·≈â«®÷ßπ”Õÿ®®“√–¡“µ√«®À“‰¢à¢Õßæ¬“∏‘ ·≈–∑”°“√ºà“æ‘ Ÿ®πå‡æ◊ËÕµ√«®À“µ—«‡µÁ¡«—¬¢Õßæ¬“∏‘„∫‰¡âªÕ¥
π”æ¬“∏‘„∫‰¡âªÕ¥∑’Ë‰¥â¡“∑” ‰≈¥å∂“«√‡æ◊ËÕ»÷°…“≈—°…≥–∑“ß —≥∞“π«‘∑¬“ „π°“√∑¥≈Õßπ’È°“√‡≈’È¬ßÀπŸ‰¥â
√—∫Õπÿ≠“µ®“°§≥–°√√¡°“√ —µ«å∑¥≈Õß§≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤  à«π°“√‡≈’È¬ß
·¡«∑’Ëª√–‡∑»≠’ËªÿÉπ‰¥â√—∫°“√Õπÿ≠“µ®“° National Institute of Infectious Diseases
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°“√»÷°…“¥â“π™’««‘∑¬“√–¥—∫‚¡‡≈°ÿ≈
°“√ °—¥ DNA
π”‡¡µ“‡´Õ√å§“‡√’¬´’ µå‡¥’Ë¬«Ê ®”π«π 3 ́ ’ µå „ à≈ß‰ª„πÀ≈Õ¥‰¡‚§√‡´π∑√‘øî«®å¢π“¥ 1.5 mL

‡µ‘¡ extraction buffer (SDS : Proteinase K „πÕ—µ√“ à«π 99 : 1) 70 µL π”‰ªªíòπ‡À«’Ë¬ß‡ªìπ‡«≈“
30 «‘π“∑’ π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 60°C ‡ªìπ‡«≈“ 1-3 ™—Ë«‚¡ß ‡µ‘¡ RNase A (100 mg/mL) 5 µL ∑‘Èß‰«â∑’Ë
Õÿ≥À¿Ÿ¡‘ 95°C 10 π“∑’ ‡µ‘¡ 3M sodium acetate 1 µL ·≈– absolute ethanol 20 µL ∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘
-70°C ª√–¡“≥ 15 π“∑’ ªíòπ‡À«’Ë¬ß 15 π“∑’ ¥Ÿ¥ à«π„ ¥â“π∫π∑‘Èß ‡µ‘¡ 70% ethanol 100 µL ªíòπ‡À«’Ë¬ß
2 π“∑’ ¥Ÿ¥ ethanol ∑‘Èß‰ª„Àâ‡À≈◊Õ‡©æ“–µ–°Õπ ‡µ‘¡ TE buffer 50 µL ‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -20°C
„π°“√ªíòπ‡À«’Ë¬ß·µà≈–§√—Èß„™â§«“¡‡√Á« 13,800 xg

°“√∑” PCR  ”À√—∫∫√‘‡«≥ ITS2 ·≈–∫“ß à«π¢Õß¬’π COI
Primer ∑’Ë„™â ”À√—∫∫√‘‡«≥ ITS2 §◊Õ 3S ·≈– A28 ·≈– ”À√—∫∫√‘‡«≥ COI §◊Õ JB3

·≈– JB4.5 √“¬≈–‡Õ’¬¥¢Õß primer · ¥ß„πµ“√“ß∑’Ë 1 PCR reaction ¡’ª√‘¡“µ√ 25 µL ·≈–¡’
Õß§åª√–°Õ∫µà“ßÊ ∑’Ë¡’§«“¡‡¢â¡¢âπ ÿ¥∑â“¬¥—ßπ’È 2 ng/µL DNA template, 1x PCR buffer, 0.2 mM
dNTP ·µà≈–™π‘¥, 0.5 µM forward primer, 0.5 µM reverse primer ·≈– 0.05 U/µL Taq DNA
polymerase

µ“√“ß∑’Ë 1 Primer  ”À√—∫°“√∑” PCR

Primer ≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß primer ∑‘»∑“ß ‡Õ° “√Õâ“ßÕ‘ß

3S 5′-GGT ACC GGT GGA TCA CTC GGC TCG TG-3′ forward [12]

A28 5′-GGG ATC CTG GTT AGT TTC TTT TCC TCC GC-3′ reverse [13]

JB3 5′-TTT TTT GGG CAT CCT GAG GTT TAT-3′ forward [14]

JB4.5 5′-TAA AGA AAG AAC ATA ATG AAA ATG-3′ reverse [14]

π” à«πº ¡∑—ÈßÀ¡¥¢Õß PCR reaction ‡¢â“‡§√◊ËÕß thermal cycler (Eppendorf) ‚¥¬°”Àπ¥
Õÿ≥À¿Ÿ¡‘·≈–‡«≈“¥—ßµàÕ‰ªπ’È

Denaturation 98°C 5 «‘π“∑’
Annealing 55°C 10 «‘π“∑’     } 30 √Õ∫
Extension 72°C 10 «‘π“∑’
Final extension 72°C 2 π“∑’

µ√«® Õ∫ PCR product ∫√‘‡«≥ ITS2 ·≈–∫“ß à«π¢Õß¬’π COI ®“° DNA ¢Õß‡¡µ“‡´Õ√å-
§“‡√’¬∑—Èß 3 ´’ µå ¥â«¬«‘∏’ electrophoresis (1% (w/v) agarose gel) ‚¥¬‡∑’¬∫°—∫ DNA ¡“µ√∞“π
∑” PCR product „Àâ∫√‘ ÿ∑∏‘Ï‚¥¬„™â QIAquickTM PCR Purification Kit (QIAGEN) °àÕππ”‰ª
«‘‡§√“–ÀåÀ“≈”¥—∫π‘«§≈’‚Õ‰∑¥å
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°“√‡∑’¬∫‡§’¬ß≈”¥—∫π‘«§≈’‚Õ‰∑¥å·≈–°“√ √â“ß phylogenetic tree
π”≈”¥—∫π‘«§≈’‚Õ‰∑¥å∫√‘‡«≥ ITS2 ·≈–∫“ß à«π¢Õß¬’π COI ¢Õßæ¬“∏‘„∫‰¡âªÕ¥∑’Ë‰¥â®“°

°“√»÷°…“„π§√—Èßπ’È®“°‡¡µ“‡´Õ√å§“‡√’¬®”π«π 3 ´’ µå ·µà≈–∫√‘‡«≥¡“‡∑’¬∫‡§’¬ß°—π‚¥¬„™â‚ª√·°√¡
ClustalX [15] ·≈–„™â≈”¥—∫π‘«§≈’‚Õ‰∑¥å∑’Ë‡ªìπ‡Õ°©—π∑å (consensus sequence) ¢Õß∫√‘‡«≥ ITS2 ·≈–
∫“ß à«π¢Õß¬’π COI ¡“‡∑’¬∫‡§’¬ß°—∫≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß P. paishuihoensis ∑’Ëæ∫„π¡≥±≈¬Ÿππ“π
 “∏“√≥√—∞ª√–™“™π®’π (Dr. David Blair, pers. comm.) ·≈–æ¬“∏‘„∫‰¡âªÕ¥ ªï™’ åÕ◊ËπÊ ∑’Ëæ∫„π
ª√–‡∑»‰∑¬¥—ß√“¬≈–‡Õ’¬¥„πµ“√“ß∑’Ë 2  √â“ß phylogenetic tree ‚¥¬„™â‚ª√·°√¡ PAUP* version
4.0b [16] ¥â«¬«‘∏’ parsimony (branch-and-bound search) ‚¥¬„™âæ¬“∏‘„∫‰¡âµ—∫ Fasciola hepatica
(µ“√“ß∑’Ë 2) ‡ªìπ outgroup ·≈–«‘‡§√“–Àå§«“¡‡™◊ËÕ¡—Ëπ„π§«“¡ —¡æ—π∏å¢Õß°≈ÿà¡æ¬“∏‘„∫‰¡âªÕ¥∑’Ë»÷°…“‚¥¬
bootstrap analysis [17]

µ“√“ß∑’Ë 2 √“¬≈–‡Õ’¬¥¢Õßæ¬“∏‘„∫‰¡âªÕ¥·≈–æ¬“∏‘„∫‰¡âµ—∫∑’Ë„™â„π°“√»÷°…“ phylogenetic tree

 ªï™’ å ·À≈àß∑’Ë¡“
GenBank accession number

ITS2 COI
P. westermani  √–∫ÿ√’ AB354214 AB354223
P. siamensis ª√“®’π∫ÿ√’ AB354222 AB354231
P. bangkokensis  √–∫ÿ√’ Unpublished data AB354228
P. harinasutai  √–∫ÿ√’ AB354219 AB354226
P. macrorchis ®—π∑∫ÿ√’ AF159608 AF159598
P. heterotremus  √–∫ÿ√’ AF159603 AB354230
P. pseudoheterotremus °“≠®π∫ÿ√’ EF014340 EF446317
P. paishuihoensis ¡≥±≈¬Ÿππ“π pers.comm. pers.comm.

 “∏“√≥√—∞ª√–™“™π®’π
Fasciola hepatica ª√–‡∑»ÕÕ ‡µ√‡≈’¬ AB207148 AF216697

º≈°“√∑¥≈Õß
µ—«Õ¬à“ßªŸπÈ”®◊¥∑’Ë„™â„π°“√»÷°…“

®“°°“√‡°Á∫µ—«Õ¬à“ßªŸπÈ”®◊¥®“°∫√‘‡«≥≈”∏“√„°≈âπÈ”µ°µ√Õ°πÕß®”π«π∑—ÈßÀ¡¥ 212 µ—« ·≈–
º≈°“√»÷°…“√“¬≈–‡Õ’¬¥∑“ß —≥∞“π«‘∑¬“¢ÕßªŸ‚¥¬ Dr. Masatsune Takeda  “¡“√∂¬◊π¬—π«à“‡ªìπ ªï™’ å
Potamon boonyaratae (Naiyanetr, 1987) (√Ÿª∑’Ë 1) ´÷Ëß‡ªìπ‚Œ µå°÷Ëß°≈“ßµ—«∑’Ë Õß¢Õßæ¬“∏‘„∫‰¡âªÕ¥
∑’Ë»÷°…“
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√Ÿª∑’Ë 1 ªŸπÈ”®◊¥ Potamon boonyaratae (Naiyanetr, 1987) ‡æ»ºŸâ (° ·≈– ¢) ·≈–‡æ»‡¡’¬ (§ ·≈– ß)

‡¡µ“‡´Õ√å§“‡√’¬·≈–°“√µ√«® Õ∫ ªï™’ å‡∫◊ÈÕßµâπ
°“√»÷°…“„π§√—Èßπ’È‰¥â‡¡µ“‡´Õ√å§“‡√’¬¢Õßæ¬“∏‘„∫‰¡âªÕ¥∑—ÈßÀ¡¥ 133 ’́ µå ‡¡µ“‡´Õ√å§“‡√’¬

¡’√Ÿª√à“ß§àÕπ¢â“ß°≈¡ ¡’‡ âπºà“π»Ÿπ¬å°≈“ß‡©≈’Ë¬ 624.45 Ó 647.00 µm ¡’ºπ—ß´’ µå 2 ™—Èπ ‚¥¬ºπ—ß´’ µå
™—Èπ„π¡’≈—°…≥–§àÕπ¢â“ß∫“ß„ ·≈–‡Àπ’¬« ¡’§«“¡Àπ“‡©≈’Ë¬ª√–¡“≥ 4.60 µm  à«πºπ—ß´’ µå™—ÈππÕ°
¡’§«“¡Àπ“‰¡à ¡Ë”‡ ¡Õ ‡©≈’Ë¬ª√–¡“≥ 3.37 µm ·≈–∂Ÿ°∑”≈“¬À√◊ÕÀ≈ÿ¥‰¥âßà“¬ µ—«ÕàÕπ¢Õßæ¬“∏‘Õ¬Ÿà
µ‘¥ºπ—ß´’ µå™—Èπ„π ·≈–¡’≈—°…≥–¢Õß excretory bladder ·µ°·¢πßÀ≈“¬·¢πß (dendritic shape)
(√Ÿª∑’Ë 2) ´÷Ëß≈—°…≥–¥—ß°≈à“«‡ªìπ≈—°…≥–æ‘‡»…‡©æ“–∑’Ë·µ°µà“ß®“°‡¡µ“‡´Õ√å§“‡√’¬¢Õßæ¬“∏‘„∫‰¡âªÕ¥
 ªï™’ åÕ◊ËπÊ ∑’Ë‡§¬¡’√“¬ß“π„πª√–‡∑»‰∑¬ ·≈– Õ¥§≈âÕß°—∫≈—°…≥–∑’Ëæ∫„πæ¬“∏‘ „∫‰¡âªÕ¥
P. paishuihoensis ∑’Ë¡’√“¬ß“π°“√§âπæ∫„π “∏“√≥√—∞ª√–™“™π®’π ¥—ßπ—Èπº≈°“√µ√«® Õ∫ ªï™’ å‡∫◊ÈÕßµâπ
∫àß™’È«à“æ¬“∏‘„∫‰¡âªÕ¥∑’Ëæ∫„π°“√»÷°…“§√—Èßπ’È §◊Õ P. paishuihoensis

√Ÿª∑’Ë 2 ‡¡µ“‡´Õ√å§“‡√’¬¢Õß P. paishuihoensis ´÷Ëß¡’≈—°…≥–æ‘‡»…¢Õß dendritic excretory bladder

dendritic excretory bladder

ºπ—ß´’ µå™—Èπ„π

ºπ—ß´’ µå™—ÈππÕ°
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πÕ°®“°π’È¬—ßæ∫µ—«ÕàÕπ¢Õßæ¬“∏‘∑’ËÕÕ°®“°´’ µå·≈â« ´÷Ëß¡’√Ÿª√à“ß¬“«√’ ¡’¢π“¥‚¥¬‡©≈’Ë¬
ª√–¡“≥ 478.10 Ó 870.01 µm ·≈–¡’≈—°…≥–¢Õß excretory bladder ·µ°·¢πßÀ≈“¬·¢πß (√Ÿª∑’Ë 3)

√Ÿª∑’Ë 3 µ—«ÕàÕπ¢Õßæ¬“∏‘ P. paishuihoensis ∑’ËÕÕ°®“° ’́ µå·≈â« ·≈–¡’≈—°…≥–æ‘‡»…¢Õß dendritic
excretory bladder

°“√∑¥≈Õß∑”„Àâ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡µ‘¥æ¬“∏‘
°“√µ‘¥‡™◊ÈÕ„πÀπŸ
°“√µ√«® Õ∫º≈°“√∑¥≈Õß°“√µ‘¥æ¬“∏‘„∫‰¡âªÕ¥®“°®—ßÀ«—¥®—π∑∫ÿ√’„πÀπŸ 2 µ—« À≈—ß®“°

8  —ª¥“Àå ª√“°Ø«à“‰¡àæ∫‰¢à¢Õßæ¬“∏‘„∫‰¡âªÕ¥„πÕÿ®®“√– ·≈–‡¡◊ËÕºà“æ‘ Ÿ®πåÀπŸ∑—Èß 2 µ—« º≈ª√“°Ø«à“‰¡à
æ∫µ—«‡µÁ¡«—¬¢Õßæ¬“∏‘„∫‰¡âªÕ¥

°“√µ‘¥‡™◊ÈÕ„π·¡«
8  —ª¥“Àå¿“¬À≈—ß®“°°“√∑¥≈Õß∑”„Àâ·¡«µ‘¥æ¬“∏‘„∫‰¡âªÕ¥®“°®—ßÀ«—¥®—π∑∫ÿ√’ º≈°“√µ√«®

 Õ∫ª√“°Ø«à“‰¡àæ∫‰¢à¢Õßæ¬“∏‘„∫‰¡âªÕ¥„πÕÿ®®“√– ·≈–‡¡◊ËÕºà“æ‘ Ÿ®πå·¡«ª√“°Ø«à“‰¡àæ∫µ—«‡µÁ¡«—¬¢Õß
æ¬“∏‘„∫‰¡âªÕ¥ ·µàæ∫æ¬“∏‘„π√–¬– immature ®”π«π 6 µ—« ∑’Ë∫√‘‡«≥°≈â“¡‡π◊ÈÕ¢Õß·¡« ‚¥¬¡’¢π“¥
¢Õß≈”µ—«‡©≈’Ë¬ 2.72 Ó 5.43 mm (√Ÿª∑’Ë 4) Õ¬à“ß‰√°Á¥’ æ¬“∏‘„π√–¬– immature ‡À≈à“π’È¬—ß· ¥ß
≈—°…≥–¢ÕßÕ«—¬«– ◊∫æ—π∏ÿå (√—ß‰¢à·≈–Õ—≥±–) ∑’Ë‰¡à™—¥‡®π

dendritic excretory bladder

√Ÿª∑’Ë 4 æ¬“∏‘„∫‰¡âªÕ¥®“°®—ßÀ«—¥®—π∑∫ÿ√’„π√–¬– immature ∑’Ë‰¥â®“°°“√µ‘¥‡™◊ÈÕ„π·¡«

oral sucker

cecum
ventral sucker
ovary
uterus
testes
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°“√»÷°…“¥â“π™’««‘∑¬“√–¥—∫‚¡‡≈°ÿ≈
°“√µ√«® Õ∫ PCR product ¢Õßæ¬“∏‘„∫‰¡âªÕ¥®“°®—ßÀ«—¥®—π∑∫ÿ√’®”π«π 3 ´’ µå „π∫√‘‡«≥

ITS2 æ∫«à“¡’¢π“¥ª√–¡“≥ 500 §Ÿà‡∫  ·≈–∫√‘‡«≥∫“ß à«π¢Õß¬’π COI ¡’¢π“¥ª√–¡“≥ 450 §Ÿà‡∫ 
°“√‡∑’¬∫‡§’¬ß≈”¥—∫π‘«§≈’‚Õ‰∑¥å„π∫√‘‡«≥ ITS2 ®“°æ¬“∏‘„∫‰¡âªÕ¥∑—Èß 3 ´’ µå æ∫«à“¡’

§«“¡‡À¡◊Õπ°—π∑ÿ°ª√–°“√ (identical sequences) ‡™àπ‡¥’¬«°—π°—∫º≈¢Õß°“√‡∑’¬∫‡§’¬ß≈”¥—∫π‘«§≈’-
‚Õ‰∑¥å„π∫√‘‡«≥∫“ß à«π¢Õß¬’π COI ®“°æ¬“∏‘„∫‰¡âªÕ¥∑—Èß 3 ´’ µå ¥—ßπ—Èπ®÷ß “¡“√∂„™â≈”¥—∫π‘«§≈’‚Õ‰∑¥å
®“°∫√‘‡«≥ ITS2 ‡æ’¬ßÀπ÷Ëß≈”¥—∫ ·≈–≈”¥—∫π‘«§≈’‚Õ‰∑¥å®“°∫√‘‡«≥ COI Àπ÷Ëß≈”¥—∫ ‡æ◊ËÕ‡ªìπµ—«·∑π„π
°“√»÷°…“µàÕ‰ª

°“√‡∑’¬∫‡§’¬ß≈”¥—∫π‘«§≈’‚Õ‰∑¥å∫√‘‡«≥ ITS2 ·≈–∫“ß à«π¢Õß¬’π COI √–À«à“ßµ—«Õ¬à“ß
P. paishuihoensis ®“°¡≥±≈¬Ÿππ“π  “∏“√≥√—∞ª√–™“™π®’π°—∫µ—«Õ¬à“ßæ¬“∏‘„∫‰¡âªÕ¥∑’Ë‰¥â®“°®—ßÀ«—¥
®—π∑∫ÿ√’ æ∫«à“∑—Èß Õßµ—«Õ¬à“ß¡’§«“¡‡À¡◊Õπ°—π 99.18%  ”À√—∫∫√‘‡«≥ ITS2 ·≈– 97.09%  ”À√—∫
∫√‘‡«≥∫“ß à«π¢Õß¬’π COI

°“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å‡™‘ß«‘«—≤π“°“√¢Õß P. paishuihoensis °—∫æ¬“∏‘„∫‰¡âªÕ¥ ªï™’ åÕ◊ËπÊ „π
ª√–‡∑»‰∑¬‚¥¬„™â∫√‘‡«≥ ITS2

®“°°“√‡∑’¬∫‡§’¬ß≈”¥—∫π‘«§≈’‚Õ‰∑¥å∫√‘‡«≥ ITS2 ¢Õß P. paishuihoensis °—∫æ¬“∏‘„∫‰¡â
ªÕ¥ ªï™’ åÕ◊ËπÊ ¢Õß‰∑¬ ‚¥¬„™â F. hepatica ‡ªìπ outgroup æ∫«à“¡’§«“¡¬“«‡∑à“°—∫ 445 §Ÿà‡∫  ´÷Ëß
®”·π°‡ªìπª√–‡¿∑¢Õß≈—°…≥–‰¥â¥—ßπ’È constant character = 332 (74.61%), parsimony-uninformative
character = 57 (12.81%) ·≈– parsimony-informative character = 56 (12.58%) „π°“√ √â“ß
phylogenetic tree º≈∑’Ë‰¥â §◊Õ æ∫ 1 most parsimonious tree (√Ÿª∑’Ë 5) ∑’Ë¡’§«“¡¬“« 153 step ÷́Ëß
· ¥ß§«“¡ —¡æ—π∏å‡™‘ß«‘«—≤π“°“√·≈–°“√®—¥°≈ÿà¡∑’Ë ”§—≠ 3 clade §◊Õ clade I (BS = 94%) · ¥ß§«“¡
 —¡æ—π∏å„°≈â™‘¥°—π√–À«à“ß P. paishuihoensis ®“°®—ßÀ«—¥®—π∑∫ÿ√’°—∫ P. paishuihoensis ®“°¡≥±≈
¬Ÿππ“π (BS = 100%) πÕ°®“°π’È¬—ßæ∫«à“ P. paishuihoensis ®“°∑—Èß 2 ·À≈àß¡’§«“¡„°≈â™‘¥°—∫
P. bangkokensis ·≈– P. harinasutai Õ’°¥â«¬  à«π clade II (BS = 89%) ª√–°Õ∫¥â«¬ P. heterotremus,
P. pseudoheterotremus ·≈– P. macrorchis ´÷Ëß P. heterotremus ·≈– P. pseudoheterotremus π—Èπ
¡’§«“¡ —¡æ—π∏å„°≈â™‘¥°—π¡“°°«à“ (BS = 100%) ·≈– clade III (BS = 86%) ª√–°Õ∫¥â«¬ P. westermani
·≈– P. siamensis
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√Ÿª∑’Ë 5 Single most parsimonious tree (§«“¡¬“« 153 step) ‰¥â®“°°“√«‘‡§√“–Àå≈”¥—∫π‘«§≈’‚Õ‰∑¥å
∫√‘‡«≥ ITS2 ¢Õß P. paishuihoensis ·≈–æ¬“∏‘„∫‰¡âªÕ¥ ªï™’ åÕ◊ËπÊ „πª√–‡∑»‰∑¬‚¥¬¡’
F. hepatica ‡ªìπ outgroup ·≈–„™â«‘∏’ parsimony (branch-and-bound search) ¢âÕ¡Ÿ≈∑“ß ∂‘µ‘
‡°’Ë¬«°—∫ tree ¡’¥—ßπ’È: CI = 0.856, RI = 0.788, ·≈– RC = 0.675 µ—«‡≈¢∑’ËÕ¬Ÿà∫π°‘Ëß· ¥ß§«“¡
¬“«¢Õß°‘Ëß (branch length) ·≈–µ—«‡≈¢∑’ËÕ¬Ÿà„π«ß‡≈Á∫· ¥ß bootstrap support (%BS) ®“°
1,000 ´È”

°“√«‘‡§√“–Àå§«“¡ —¡æ—π∏å‡™‘ß«‘«—≤π“°“√¢Õß P. paishuihoensis °—∫æ¬“∏‘„∫‰¡âªÕ¥ ªï™’ åÕ◊ËπÊ „π
ª√–‡∑»‰∑¬‚¥¬„™â∫√‘‡«≥∫“ß à«π¢Õß¬’π COI

®“°°“√‡∑’¬∫‡§’¬ß≈”¥—∫π‘«§≈’‚Õ‰∑¥å„π∫√‘‡«≥∫“ß à«π¢Õß¬’π COI ¢Õß P. paishuihoensis
°—∫æ¬“∏‘„∫‰¡âªÕ¥ ªï™’ åÕ◊ËπÊ ¢Õß‰∑¬ ‚¥¬„™â F. hepatica ‡ªìπ outgroup æ∫«à“¡’§«“¡¬“«‡∑à“°—∫ 381 §Ÿà
‡∫  ÷́Ëß®”·π°‡ªìπª√–‡¿∑¢Õß≈—°…≥–‰¥â¥—ßπ’È: constant character = 242 (63.52%), parsimony-
uninformative character = 47 (12.33%) ·≈– parsimony-informative character = 92 (24.15%)
º≈°“√ √â“ß phylogenetic tree ‰¥â 2 equally parsimonious tree (√Ÿª∑’Ë 6) ∑’Ë¡’§«“¡¬“« 311 step ÷́Ëß
· ¥ß§«“¡ —¡æ—π∏å‡™‘ß«‘«—≤π“°“√·≈–°“√®—¥°≈ÿà¡¢Õß P. paishuihoensis  Õ¥§≈âÕß°—∫º≈°“√»÷°…“
‚¥¬„™â∫√‘‡«≥ ITS2 §◊Õ P. paishuihoensis ®“°®—ßÀ«—¥®—π∑∫ÿ√’¡’§«“¡„°≈â™‘¥°—∫ P. paishuihoensis
®“°¡≥±≈¬Ÿππ“π (BS = 100%) ·≈– P. paishuihoensis ®“°∑—Èß Õß·À≈àß¡’§«“¡„°≈â™‘¥°—∫
P. bangkokensis ·≈– P. harinasutai (BS = 55%)

clade I

clade II

clade III64

7 (100)

10 (94)

4 (97)

6 (89)

8 (100)

7
10 (86)

13

15
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√Ÿª∑’Ë 6 Strict consensus tree ÷́Ëß‰¥â¡“®“° 2 equally parsimonious tree (§«“¡¬“« 311 step) ∑’Ë‰¥â
®“°°“√«‘‡§√“–Àå≈”¥—∫π‘«§≈’‚Õ‰∑¥å∫√‘‡«≥∫“ß à«π¢Õß¬’π COI ¢Õß P. paishuihoensis ·≈–
æ¬“∏‘„∫‰¡âªÕ¥ ªï™’ åÕ◊ËπÊ „πª√–‡∑»‰∑¬ ‚¥¬¡’ F. hepatica ‡ªìπ outgroup ·≈–„™â«‘∏’
parsimony (branch-and-bound) ¢âÕ¡Ÿ≈∑“ß ∂‘µ‘‡°’Ë¬«°—∫ tree ¡’¥—ßπ’È: CI = 0.646, RI = 0.447,
·≈– RC = 0.289 µ—«‡≈¢∑’ËÕ¬Ÿà∫π°‘Ëß· ¥ß§«“¡¬“«¢Õß°‘Ëß (branch length) ·≈–µ—«‡≈¢∑’ËÕ¬Ÿà„π
«ß‡≈Á∫· ¥ß bootstrap support (%BS) ®“° 1,000 ´È”

 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß
®“°°“√»÷°…“≈—°…≥–∑“ß —≥∞“π«‘∑¬“¢Õß‡¡µ“‡´Õ√å§“‡√’¬¢Õßæ¬“∏‘„∫‰¡âªÕ¥∑’Ë ‰¥â®“°

®—ßÀ«—¥®—π∑∫ÿ√’æ∫«à“¡’≈—°…≥–æ‘‡»…´÷Ëß·µ°µà“ß®“°æ¬“∏‘„∫‰¡âªÕ¥ ªï™’ åÕ◊ËπÊ ∑’Ëæ∫„πª√–‡∑»‰∑¬ §◊Õ ¡’
excretory bladder ∑’Ë¡’°“√·µ°·¢πßÀ≈“¬·¢πß ≈—°…≥–¥—ß°≈à“«‡ªìπ≈—°…≥–‡©æ“–¢Õß P. paishuihoensis
∑’Ë‰¥â‡§¬¡’√“¬ß“π°“√»÷°…“„π¡≥±≈‡ ©«π·≈–¡≥±≈¬Ÿππ“π„π “∏“√≥√—∞ª√–™“™π®’π [18] ·≈–‡¡◊ËÕ‰¥â
‡ª√’¬∫‡∑’¬∫≈—°…≥–µà“ßÊ (√Ÿª√à“ß·≈–¢π“¥¢Õß‡¡µ“‡´Õ√å§“‡√’¬ ®”π«π™—Èπ¢Õßºπ—ß´’ µå ·≈–≈—°…≥–
¢Õß excretory bladder) ¢Õß P. paishuihoensis ∑’Ëæ∫„π “∏“√≥√—∞ª√–™“™π®’π°—∫ P. paishuihoensis
∑’Ëæ∫„π°“√»÷°…“§√—Èßπ’Èæ∫«à“¡’§«“¡§≈â“¬§≈÷ß°—π¡“° ·≈–∑’Ë ”§—≠ P. paishuihoensis ®“°¡≥±≈‡ ©«π
¡≥±≈¬Ÿππ“π ·≈–®—ßÀ«—¥®—π∑∫ÿ√’ µà“ß¡’‚Œ µå°÷Ëß°≈“ßµ—«∑’Ë Õß §◊Õ ªŸπÈ”®◊¥„π®’π—  Potamon ‡™àπ‡¥’¬«°—π
[18-19] ¥—ßπ—ÈπÀ“°æ‘®“√≥“®“°≈—°…≥–∑“ß —≥∞“π«‘∑¬“¢Õß‡¡µ“‡´Õ√å§“‡√’¬∑”„Àâ “¡“√∂ √ÿª„π‡∫◊ÈÕßµâπ
‰¥â«à“ æ¬“∏‘„∫‰¡âªÕ¥∑’Ë‰¥â®“°°“√»÷°…“„π§√—Èßπ’È §◊Õ P. paishuihoensis

®“°°“√∑¥≈Õß∑”„Àâ —µ«å‡≈’È¬ß≈Ÿ°¥â«¬π¡µ‘¥æ¬“∏‘ º≈ª√“°Ø«à“‰¡àæ∫°“√µ‘¥æ¬“∏‘
P. paishuihoensis „πÀπŸ  à«π„π·¡«¡’°“√µ√«®æ∫‡©æ“–√–¬– immature ¢Õßæ¬“∏‘‡∑à“π—Èπ ´÷Ëßº≈°“√
∑¥≈Õß¥—ß°≈à“« Õ¥§≈âÕß°—∫°“√∑¥≈Õß°àÕπÀπâ“π’È„π “∏“√≥√—∞ª√–™“™π®’π [19] ¥—ßπ—Èπ®÷ßÕ“®‡ªìπ‰ª‰¥â«à“
ÀπŸ·≈–·¡«Õ“®®–‰¡à„™à‚Œ µå ÿ¥∑â“¬∑’Ë®”‡æ“–°—∫æ¬“∏‘„∫‰¡âªÕ¥ ªï™’ åπ’È

65

18 (55)

17 (100)

15 (83)
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8
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25
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º≈°“√‡∑’¬∫‡§’¬ß≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õßµ—«Õ¬à“ß P. paishuihoensis ®“°¡≥±≈¬Ÿππ“π°—∫
µ—«Õ¬à“ß®“°®—ßÀ«—¥®—π∑∫ÿ√’ æ∫«à“„π∫√‘‡«≥ ITS2 ¡’§«“¡‡À¡◊Õπ°—π Ÿß∂÷ß 99.18%  à«π„π∫√‘‡«≥∫“ß à«π
¢Õß¬’π COI ¡’§«“¡‡À¡◊Õπ°—π 97.09% ·≈–§à“§«“¡µà“ß¢Õß≈”¥—∫π‘«§≈’‚Õ‰∑¥åÕ¬Ÿà„π™à«ß 1-3% ´÷Ëß
∂◊Õ«à“‡ªìπ§à“§«“¡µà“ß¿“¬„π ªï™’ å‡¥’¬«°—π [20]

®“°°“√»÷°…“§«“¡ —¡æ—π∏å‡™‘ß«‘«—≤π“°“√¢Õß P. paishuihoensis °—∫æ¬“∏‘„∫‰¡âªÕ¥ ªï™’ å
Õ◊ËπÊ ∑’Ëæ∫„πª√–‡∑»‰∑¬ ‚¥¬„™â≈”¥—∫π‘«§≈’‚Õ‰∑¥å∫√‘‡«≥ ITS2 æ∫«à“ P. paishuihoensis ¡’§«“¡
 —¡æ—π∏å„°≈â™‘¥°—∫ P. bangkokensis ·≈– P. harinasutai ´÷Ëß Õ¥§≈âÕß°—∫º≈°“√»÷°…“¢Õß≈”¥—∫
π‘«§≈’‚Õ‰∑¥å∑’Ë‰¥â®“°∫√‘‡«≥∫“ß à«π¢Õß¬’π COI ·≈– Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Cui ·≈–§≥– „πªï
§.». 2003 [21] ÷́Ëß»÷°…“§«“¡ —¡æ—π∏å‡™‘ß«‘«—≤π“°“√¢Õßæ¬“∏‘„∫‰¡âªÕ¥ 5  ªï™’ å ‰¥â·°à P. paishuihoensis,
P. menglaensis, P. bangkokensis, P. xiangshanensis ·≈– P. hokuoensis ‚¥¬„™â≈”¥—∫π‘«§≈’‚Õ-
‰∑¥å∫√‘‡«≥ ITS2 ·≈–∫“ß à«π¢Õß¬’π COI º≈°“√»÷°…“æ∫«à“ P. paishuihoensis ¡’§«“¡ —¡æ—π∏å„°≈â
™‘¥°—∫ P. xiangshanensis ·≈–æ∫«à“æ¬“∏‘„∫‰¡âªÕ¥∑—Èß 4  ªï™’ å §◊Õ P. paishuihoensis, P. menglaensis,
P. bangkokensis ·≈– P. xiangshanensis ®—¥Õ¬Ÿà„π°≈ÿà¡‡¥’¬«°—π

°“√§âπæ∫æ¬“∏‘„∫‰¡âªÕ¥ P. paishuihoensis „π®—ßÀ«—¥®—π∑∫ÿ√’π—∫«à“‡ªìπ°“√∫—π∑÷°§√—Èß„À¡à
(new record) ¢Õßæ¬“∏‘„∫‰¡âªÕ¥ ªï™’ å∑’Ë 8 „πª√–‡∑»‰∑¬ √“¬≈–‡Õ’¬¥‡°’Ë¬«°—∫æ¬“∏‘„∫‰¡âªÕ¥ ªï™’ åπ’È
¬—ß¡’√“¬ß“π§àÕπ¢â“ßπâÕ¬ ¥—ßπ—ÈπºŸâ«‘®—¬®÷ß π„®»÷°…“‡æ‘Ë¡‡µ‘¡‡°’Ë¬«°—∫ —≥∞“π«‘∑¬“¢Õßæ¬“∏‘µ—«‡µÁ¡«—¬
 —µ«å∑’Ë‡ªìπ‚Œ µå°÷Ëß°≈“ßµ—«∑’ËÀπ÷Ëß·≈–‚Œ µå ÿ¥∑â“¬ √«¡∂÷ß¢âÕ¡Ÿ≈∑’Ë‡°’Ë¬«°—∫°“√°àÕ‚√§„π¡πÿ…¬å¥â«¬

°‘µµ‘°√√¡ª√–°“»
ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ §ÿ≥ ÿ∏’«√√≥ ∫‘π™—¬ ∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå¥â“π‡∑§π‘§·≈–„Àâ§”·π–π”

∑’Ë‡ªìπª√–‚¬™πåµ≈Õ¥√–¬–‡«≈“∑’Ë∑”°“√∑¥≈Õß ·≈–¢Õ¢Õ∫§ÿ≥‚§√ß°“√ àß‡ √‘¡°“√º≈‘µ§√Ÿ∑’Ë¡’§«“¡ “¡“√∂
æ‘‡»…∑“ß«‘∑¬“»“ µ√å·≈–§≥‘µ»“ µ√å ( §«§.) ∑’Ë‰¥â π—∫ πÿπ∑ÿπ°“√»÷°…“·≈–«‘®—¬„π§√—Èßπ’È
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