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SDS-PAGE ANALYSIS FOR PROTEIN PATTERNS OF
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DIGITALIS AND COOPERIA SPP. IN CATTLE

Protein profiles of crude extracts from adult male and female Haemonchus placei, Mecistocirrus

digitatus and Cooperia spp. were studied. The parasites were collected from the abomasum and
duodenum of cattle at Pathumthani and Nonthaburi’s abattoirs. SDS-PAGE analysis of the crude
extracts revealed, protein bands of various intensities ranging from 13- 24 bands with a molecular
mass of between 19-130 kDa. The protein band patterns of each parasite at a molecular weight of
between 48.2-111 kDa were similar whereas other protein bands at a molecular mass below 48.2 kDa
were different. The number of distinct bands shown by the crude extract from males and females of
three species were 13 and 21, 20 and 18 and 24 and 23 respectively. High density, specific protein
bands from Mecistocirrus digitatus and Cooperia spp. were clearly shown at 22 and 20/ 20.5 kDa.
In contrast, a low density but specific band at 33.8 kDa was only seen in extract from the male

adult Haemonchus placei.
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∫∑§—¥¬àÕ

 π∏¬“ ‡µ’¬«»‘√‘∑√—æ¬å*  Õ¡√‡∑æ §Ÿª√–∑ÿ¡»‘√‘***   ÿ«√√≥’ π‘∏‘Õÿ∑—¬*

π‘§¡ ™—¬»‘√‘**  ∂‘√“¬ÿ∑∏å ‚¶ ‘µ–¡ß§≈*   ÿ¥®‘µµå ®ÿàßæ‘«—≤πå*

°“√»÷°…“√Ÿª·∫∫‚ª√µ’π °—¥®“°µ—«‡µÁ¡«—¬¢Õßæ¬“∏‘‡Œ¡Õπ§—  ‡æ≈ ‘́Õ—¬

‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ·≈– §Ÿ‡ªÕ‡√’¬  „π‚§ ‚¥¬«‘∏’ SDS-PAGE

»÷°…“√Ÿª·∫∫‚ª√µ’π®“° “√ °—¥¢Õßæ¬“∏‘‡æ»ºŸâ·≈–‡æ»‡¡’¬ 3 ™π‘¥ §◊Õ æ¬“∏‘‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ æ¬“∏‘

‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ·≈–æ¬“∏‘§Ÿ‡ªÕ‡√’¬ ‚¥¬‡°Á∫µ—«Õ¬à“ßæ¬“∏‘®“°°√–‡æ“–·∑â·≈–≈”‰ â‡≈Á° à«πµâπ¢Õß‚§®“°

‚√ß¶à“ —µ«å®—ßÀ«—¥ππ∑∫ÿ√’·≈–ª∑ÿ¡∏“π’ ®“°°“√·¬°«‘‡§√“–Àå‚ª√µ’π®“° “√ °—¥¢Õßæ¬“∏‘¥â«¬«‘∏’ SDS-PAGE

·≈–¬âÕ¡¥â«¬ ’ Coomassie brilliant blue æ∫«à“ “√ °—¥¢Õßæ¬“∏‘∑—Èß “¡™π‘¥¡’√Ÿª·∫∫‚ª√µ’π´—∫´âÕπ ª√“°Ø

·∂∫‚ª√µ’π™—¥‡®π ∑’Ë¡’¡«≈‚¡‡≈°ÿ≈Õ¬Ÿà„π™à«ß 19-130 kDa ®”π«π 13-24 ·∂∫ §«“¡‡¢â¡·≈–°“√ª√“°Ø¢Õß·∂∫

‚ª√µ’π¢Õßæ¬“∏‘·µà≈–™π‘¥·≈–·µà≈–‡æ»§≈â“¬§≈÷ß°—π„π™à«ß√–À«à“ß¡«≈‚¡‡≈°ÿ≈ 48.2-111 kDa ·≈– à«π∑’Ë

·µ°µà“ß°—πÕ¬Ÿà∑’Ë™à«ß¡«≈‚¡‡≈°ÿ≈µË”°«à“ 48.2 kDa æ¬“∏‘‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ ‡æ»ºŸâ·≈–‡æ»‡¡’¬¡’·∂∫‚ª√µ’π®”π«π

13 ·≈– 21 ·∂∫ æ¬“∏‘‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ‡æ»ºŸâ·≈–‡æ»‡¡’¬¡’®”π«π 20 ·≈– 18 ·∂∫ ·≈–æ¬“∏‘§Ÿ‡ªÕ‡√’¬

‡æ»ºŸâ·≈–‡æ»‡¡’¬¡’®”π«π 24 ·≈– 23 ·∂∫ µ“¡≈”¥—∫ ‚¥¬æ¬“∏‘§Ÿ‡ªÕ‡√’¬ ¡’·∂∫‚ª√µ’π∑’Ë‡¢â¡™—¥‡®π·≈–¡’§«“¡

®”‡æ“–∑’Ë¡«≈‚¡‡≈°ÿ≈ 20 ·≈– 20.5 kDa æ¬“∏‘‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ¡’·∂∫‚ª√µ’π∑’Ë‡¢â¡™—¥‡®π·≈–¡’§«“¡®”‡æ“–∑’Ë

22 kDa  à«πæ¬“∏‘‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ ‡æ»ºŸâ ª√“°Ø‚ª√µ’π·∂∫∫“ßÊ ∑’Ë¡’§«“¡®”‡æ“–∑’Ë 33.8 kDa

§” ”§—≠ : æ¬“∏‘‡Œ¡Õπ§—  ‡æ≈ ‘́Õ—¬ æ¬“∏‘‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  æ¬“∏‘§Ÿ‡ªÕ‡√’¬ ‚§ ‚ª√µ’π SDS-PAGE

∫∑π”

‚√§ª√ ‘µÀπÕπæ¬“∏‘„π√–∫∫∑“ß‡¥‘πÕ“À“√

‡°‘¥®“°ÀπÕπæ¬“∏‘µ—«°≈¡ ∑’Ë ”§—≠‰¥â·°àæ¬“∏‘ µ√Õß

°“¬°≈ÿà¡∑’ËÕ¬Ÿà„π superfamily Trichostrongyloidea ·≈–

Strongyloidea ÷́Ëß‡ªìπª√ ‘µ∑’ËÕ“»—¬Õ¬Ÿà„π à«π¢Õß

°√–‡æ“–·∑â ≈”‰ â‡≈Á° ·≈–≈”‰ â„À≠à  “¡“√∂°àÕ„Àâ‡°‘¥

Õ—πµ√“¬„π —µ«å‡§’È¬«‡Õ◊ÈÕß‚¥¬‡©æ“–‚§ °√–∫◊Õ ·≈–·°–

‡π◊ËÕß®“°∂Ÿ°æ¬“∏‘¥Ÿ¥‡≈◊Õ¥ ·¬àßÕ“À“√ ·≈–/À√◊Õ√∫

°«π‚Œ µå∑”„Àâ√à“ß°“¬ÕàÕπ·Õ °“√‡®√‘≠‡µ‘∫‚µ™â“ ‚≈À‘µ

®“ß ´Ÿ∫ºÕ¡ ‡°‘¥‚√§Õ◊Ëπ·∑√° ấÕπ‰¥âßà“¬·≈– —µ«åÕ“®

∂÷ßµ“¬‰¥â (Kaufmann, 1996) ÀπÕπæ¬“∏‘∑’Ë∑”

Õ—πµ√“¬µàÕ‚§·≈–¡’§«“¡ ”§—≠∑“ßª»ÿ —µ«å„πª√–‡∑»

‰∑¬¡’ 4  °ÿ≈ ‰¥â·°à ‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ (Haemonchus

placei) ‡¡ ‘́ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  (Mecistocirrus digitatus)

§Ÿ‡ªÕ‡√’¬ (Cooperia spp.) ·≈–æ¬“∏‘‡¡Á¥µÿà¡ (Oesopha-

gostomum radiatum) («‘®‘µ√, 2524 )

‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ ·≈–‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ— 

‡ªìπæ¬“∏‘∑’ËÕ¬Ÿà„π°√–‡æ“–·∑â  à«π§Ÿ‡ªÕ‡√’¬ ·≈–æ¬“∏‘

‡¡Á¥µÿà¡ µ—«‡µÁ¡«—¬Õ¬Ÿà„π≈”‰ â‡≈Á° ·≈–≈”‰ â„À≠àµ“¡≈”¥—∫

«ß™’«‘µ¢Õßæ¬“∏‘·µà≈– °ÿ≈¡’§«“¡§≈â“¬§≈÷ß°—π °≈à“«

§◊Õ ‚§µ‘¥æ¬“∏‘µ—«ÕàÕπ√–¬–∑’Ë 3 „π¢≥–∑’Ë°‘πÀ≠â“ ®“°

π—Èπµ—«ÕàÕπ√–¬–µ‘¥µàÕπ’È¢Õß‡Œ¡Õπ§—  ‡æ≈ ‘́Õ—¬ ·≈–
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‡¡ ‘́ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ®–‡¢â“‰ª‡®√‘≠‡µ‘∫‚µ‡ªìπµ—«

ÕàÕπ√–¬–∑’Ë 4 √–¬–∑’Ë 5 ·≈–µ—«‡µÁ¡«—¬Õ¬Ÿà„π°√–‡æ“–

·∑â ‚¥¬„™â‡«≈“ 19-21 «—π ·≈– 61-79 «—π µ“¡≈”¥—∫

(Kaufmann, 1996; Van Aken et al., 1997)

 ”À√—∫§Ÿ‡ªÕ‡√’¬ „™â‡«≈“ª√–¡“≥ 2-3  —ª¥“Àå ®÷ß®–

‡®√‘≠‡µ‘∫‚µ‡ªìπµ—«‡µÁ¡«—¬ (¡“πæ, 2539)

°“√»÷°…“‡°’Ë¬«°—∫√Ÿª·∫∫¢Õß·∂∫‚ª√µ’π ·≈–

‚ª√µ’π∑’Ë¡’§«“¡®”‡æ“–¢Õß‡Œ¡Õπ§—  ‡æ≈ ‘́Õ—¬ „π‚§

¡’§àÕπ¢â“ß®”°—¥  à«π„À≠à¡—°»÷°…“„π‡Œ¡Õπ§—  §Õπ

∑Õ√å∑—  (Haemonchus contortus) ∑’Ëæ∫‰¥â„π·°–‡∑à“π—Èπ

‚ª√µ’π„π “√ °—¥®“°æ¬“∏‘µ—«‡µÁ¡«—¬¢Õß‡Œ¡Õπ§— 

§Õπ∑Õ√å∑—  ∑’Ë¡’§«“¡®”‡æ“–¡’¡«≈‚¡‡≈°ÿ≈ 25 ·≈– 26

kDa  (Cuquerella et al., 1993; Gomez-Mu-noz et al.,

1996) ‚ª√µ’π®“° “√§—¥À≈—Ëß¢Õß‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬

¡’ 10 ·∂∫ ·≈–¡’¡«≈‚¡‡≈°ÿ≈√–À«à“ß 10-100 kDa

·µà∑’Ë¡’§«“¡®”‡æ“–·≈– “¡“√∂°√–µÿâπ„Àâ‚Œ µå √â“ß

¿Ÿ¡‘§ÿâ¡°—π‰¥â¥’∑’Ë ÿ¥§◊Õ·∂∫‚ª√µ’π∑’Ë¡’¡«≈‚¡‡≈°ÿ≈ 50

kDa (Schallig et al., 1996) √Ÿª·∫∫‚ª√µ’π¢Õß‡Œ¡Õπ

§—  §Õπ∑Õ√å∑—  „π·°– ·≈–‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ „π

‚§  à«π„À≠à¡’≈—°…≥–∑’Ë§≈â“¬§≈÷ß°—π (Schallig et al.,

1994)  ”À√—∫‡¡ ‘́ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ¬—ß‰¡à‡§¬¡’

√“¬ß“π¡“°àÕπ °“√»÷°…“√Ÿª·∫∫¢Õß·∂∫‚ª√µ’π∑’Ë¡’

§«“¡®”‡æ“–µàÕæ¬“∏‘µ—« ‡µÁ¡«—¬®–∑”„Àâ∑√“∫∂÷ß

πÈ”Àπ—°‚¡‡≈°ÿ≈¢Õß‚ª√µ’π∑’Ë¡’§«“¡®”‡æ“–µàÕæ¬“∏‘

·µà≈– °ÿ≈ ·≈–/À√◊Õ™π‘¥´÷Ëß “¡“√∂„™â‡ªìπ·π«∑“ß

°“√»÷°…“·Õπµ‘‡®π ·≈–·Õπµ‘∫Õ¥’∑’Ë¡’§«“¡®”‡æ“–µàÕ

æ¬“∏‘∑’Ë¡’§«“¡ ”§—≠∑“ßª»ÿ —µ«å„πª√–‡∑»‰∑¬µàÕ‰ª

„π°“√·¬°«‘‡§√“–Àå·∂∫‚ª√µ’π‡æ◊ËÕÀ“§«“¡

®”‡æ“–¢Õßæ¬“∏‘π—Èπ «‘∏’∑’Ëπ‘¬¡„™â ‰¥â·°à sodium dodecyl

sulfate polyacrylamide gel electrophoresis (SDS-PAGE)

´÷Ëß “¡“√∂„™â„π°“√À“¡«≈‚¡‡≈°ÿ≈À√◊ÕÀπà«¬¬àÕ¬

(subunit) ¢Õß‚ª√µ’π ·≈–„™âµ√«® Õ∫§«“¡∫√‘ ÿ∑∏‘Ï¢Õß

‚ª√µ’π„π√–À«à“ß¢—ÈπµÕπ°“√∑”‚ª√µ’π„Àâ∫√‘ ÿ∑∏‘Ï‡¡◊ËÕ

„™â§«∫§Ÿà°—∫‡∑§π‘§ gel filtration ·≈– ion-exchange

chromatography (æ‘≥∑‘æ, 2536 ; De Graaf et al.,1993)

°“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ«‘‡§√“–Àå√Ÿª·∫∫

‚ª√µ’π¢Õßæ¬“∏‘µ—«‡µÁ¡«—¬ 3  °ÿ≈ §◊Õ ‡Œ¡Õπ§— 

‡æ≈´‘Õ—¬ ‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ·≈–§Ÿ‡ªÕ‡√’¬ ‚¥¬

„™â«‘∏’ SDS-PAGE ‡æ◊ËÕ‡ªìπæ◊Èπ∞“π„π°“√µ√«®«‘π‘®©—¬

®”·π°™π‘¥¢Õßæ¬“∏‘®“°·∂∫‚ª√µ’π·≈–„π°“√‡µ√’¬¡

·Õπµ‘‡®π∑’Ë¡’§«“¡®”‡æ“–µàÕ °ÿ≈¢Õßæ¬“∏‘√«¡∑—Èß°“√

º≈‘µ«—§´’πªÑÕß°—π°“√µ‘¥µàÕ¢Õßæ¬“∏‘°≈ÿà¡π’È„π‚§µàÕ‰ª

«— ¥ÿ·≈–«‘∏’°“√

µ—«Õ¬à“ßæ¬“∏‘∑’Ë„™â„π°“√»÷°…“

æ¬“∏‘µ—«°≈¡∑’Ë„™â„π°“√»÷°…“§◊Õµ—«‡µÁ¡«—¬¢Õß

‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ ‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ·≈–

§Ÿ‡ªÕ‡√’¬ ‡µ√’¬¡µ“¡¢—ÈπµÕπ ¥—ßπ’È

1.1 °“√‡°Á∫µ—«Õ¬à“ßæ¬“∏‘·≈–°“√®”·π°™π‘¥

√–À«à“ß‡¥◊Õπµÿ≈“§¡ 2540 ∂÷ßæƒ»®‘°“¬π

2541 ∑”°“√‡°Á∫ abomasal content ·≈– duodenal

content ¢Õß‚§®“°‚√ß¶à“ —µ«å®—ßÀ«—¥ª∑ÿ¡∏“π’ ·≈–

ππ∑∫ÿ√’ π”¡“≈â“ß¥â«¬πÈ”®π°√–∑—Ëß –Õ“¥ µ√«®À“

·¬°™π‘¥ ·≈–‡æ»¢Õß‡Œ¡Õπ§—  ‡æ≈ ‘́Õ—¬ ‡¡ ‘́ ‚µ‡´Õ√— 

¥‘®‘µ“µ—  ÕÕ°®“° abomasal content ·≈–§Ÿ‡ªÕ‡√’¬ ®“°

duodenal content  ®“°π—Èπ·∫àßÕÕ°‡ªìπ 2  à«π

 à«π∑’Ë 1 æ¬“∏‘·µà≈–™π‘¥·≈–·µà≈–‡æ»

®”π«π 50 µ—« π”¡“»÷°…“√“¬≈–‡Õ’¬¥¢Õß√Ÿª√à“ß≈—°…≥–

«—¥¢π“¥ ·≈–∫—π∑÷°¿“æ  à«π∑’Ë 2 æ¬“∏‘ à«π∑’Ë‡À≈◊Õ

∑—ÈßÀ¡¥π”¡“π—∫®”π«π·≈–™—ËßπÈ”Àπ—° ‡°Á∫·™à·¢Áß∑’Ë -

20o´

1.2 °“√‡µ√’¬¡ “√ °—¥®“°æ¬“∏‘µ—«‡µÁ¡«—¬

°“√‡µ√’¬¡ “√ °—¥‡æ◊ËÕ∑”Õ‘‡≈§‚µ√‚ø√’´‘ 

ª√–¬ÿ°µå®“°«‘∏’¢Õß Maleewong (1995) ‚¥¬π”æ¬“∏‘

·µà≈–™π‘¥¡“∫¥¥â«¬‚°√àß„Àâ≈–‡Õ’¬¥ ‡µ‘¡ “√≈–≈“¬∑’Ë

¡’ à«πª√–°Õ∫¢Õß 100 mM PBS, pH 7.4, 10 mM

phenylmethylsulphonyl fluoride (PMSF) ·≈– 0.1mM

L-1 tosylamide-2-phenyl chloromethyl ketone (TPCK)
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®”π«π‡≈Á°πâÕ¬ ·≈â«π”¡“∫¥µàÕ¥â«¬ ultrasonicator

(Vibra cellTM, Sonics and Material Inc.) ∑’Ë 4o´ π“π

10 π“∑’ (20 kilocycles/«‘π“∑’ „™â‡«≈“ 1 π“∑’ ·≈–

À¬ÿ¥æ—° 1 π“∑’ ∑” È́” 10 §√—Èß) ‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4o´

π“π 12 ™—Ë«‚¡ß ®“°π—Èππ”¡“ªíòπ¥â«¬§«“¡‡√Á« 10,000

g ∑’ËÕÿ≥À¿Ÿ¡‘ 4o´ π“π 30 π“∑’ ‡°Á∫ à«π„ π”‰ªµ√«®

«—¥À“ª√‘¡“≥‚ª√µ’π¥â«¬‡§√◊ËÕß spectrophotometer

(Spectronic GenesysTM5) ∑’Ë§«“¡¬“«§≈◊Ëπ· ß 280

π“‚π‡¡µ√

2. °“√»÷°…“√Ÿª·∫∫‚ª√µ’π¢Õßæ¬“∏‘µ—«‡µÁ¡«—¬

π” “√ °—¥·µà≈–™π‘¥¡“»÷°…“√Ÿª·∫∫‚ª√µ’π

‚¥¬«‘∏’ SDS-PAGE ‚¥¬ª√–¬ÿ°µå®“°«‘∏’°“√¢Õß Laemmli

(1970) ‚¥¬„™â§«“¡‡¢â¡¢âπ¢Õß 12% separating gel

·≈–¢Õß 3 % stacking gel

π”µ—«Õ¬à“ß “√ °—¥®“°æ¬“∏‘µ—«‡µÁ¡«—¬ ∑’Ë¡’ª√‘¡“≥

‚ª√µ’π 2.2 ¡‘≈≈‘°√—¡µàÕ¡‘≈≈‘≈‘µ√ ¡“º ¡°—∫ “√≈–≈“¬

∫—ø‡øÕ√å (bromphenol blue, 20% glycerol, 10% 2-

mercaptoethanol, 4% SDS, 0.125M Tris-HCl, pH

6.8) „πª√‘¡“µ√ 50 ‰¡‚§√≈‘µ√ π”‰ªµâ¡„Àâ‡¥◊Õ¥∑’Ë

100o´ 5 π“∑’ ·≈â«π”‰ª„ à„πÀ≈ÿ¡∫π·ºàπ‡®≈À≈ÿ¡≈–

10 ‰¡‚§√≈‘µ√ ·≈–„ àµ—«Õ¬à“ß‚ª√µ’π¡“µ√∞“π (pre-

stained SDS-PAGE standards low range, BIO-RAD)

∑’Ë¡’πÈ”Àπ—°‚¡‡≈°ÿ≈ 20.5 ∂÷ß 111 kDa ª√‘¡“µ√ 5

‰¡‚§√≈‘µ√ 1 À≈ÿ¡ ‡æ◊ËÕ°“√‡ª√’¬∫‡∑’¬∫·≈–§”π«≥¡«≈

‚¡‡≈°ÿ≈¢Õß‚ª√µ’π∑’Ë·¬°‰¥â ·≈â«®÷ß∑”°“√·¬°‚ª√µ’π

¥â«¬°√–· ‰øøÑ“∑’Ë 150 ‚«≈µå π“π 50 π“∑’ ®“°π—Èπ

¬âÕ¡¥â«¬ Coomassie brilliant blue R-250 ≈â“ß ’ à«π

‡°‘πÕÕ° ·≈–∑”„Àâ‡®≈·Àâß¥â«¬‡§√◊ËÕß¡◊ÕÕ—µ‚π¡—µ‘ (Heto

Dry GD-I, Heto Lab Equipment)

«‘‡§√“–Àå·∂∫‚ª√µ’π¢Õßæ¬“∏‘µ—«‡µÁ¡«—¬·µà≈–

™π‘¥·≈–·µà≈–‡æ» ∑’Ëª√“°Ø∫π·ºàπ‡®≈ π—∫®”π«π·∂∫

∑—ÈßÀ¡¥¥â«¬µ“‡ª≈à“ ·≈–‚¥¬„™â‡§√◊ËÕß densitometer

(Biorad GS670) ∫—π∑÷°µ”·Àπàß·≈–§”π«≥§à“

πÈ”Àπ—°¢Õß‚¡‡≈°ÿ≈ ‚¥¬‡ª√’¬∫‡∑’¬∫°“√‡§≈◊ËÕπ∑’Ë¢Õß

‚ª√µ’ππ—ÈπÊ °—∫√–¬–∑“ß°“√‡§≈◊ËÕπ∑’Ë¢Õß‚ª√µ’π

¡“µ√∞“π∑’Ë∑√“∫πÈ”Àπ—°‚¡‡≈°ÿ≈ ‚ª√µ’π¡“µ√∞“π 6

™π‘¥ §◊Õ phosphorylase B, bovine serum albumin,

ovalbumin, carbonic anhydrase, soybean trypsin

inhibitor ·≈– lysozyme ́ ÷Ëß¡’¡«≈‚¡‡≈°ÿ≈ ‡∑à“°—∫ 20.5,

28.6, 33.8, 48.2, 77.0, 111.0 µ“¡≈”¥—∫

º≈

¢π“¥§«“¡¬“« πÈ”Àπ—° ·≈–ª√‘¡“≥‚ª√µ’π∑’Ë‰¥â

®“° “√ °—¥¢Õßæ¬“∏‘µ—«°≈¡µ—«‡µÁ¡«—¬ 3 ™π‘¥ §◊Õ

‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ ‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ·≈–

§Ÿ‡ªÕ‡√’¬ ¥—ß· ¥ß„πµ“√“ß∑’Ë 1

æ¬“∏‘‡æ»ºŸâ∑—Èß 3 ™π‘¥ ¡’¢π“¥‡≈Á°°«à“‡æ»‡¡’¬

‚¥¬‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—   ‡æ»‡¡’¬¡’¢π“¥„À≠à∑’Ë ÿ¥

30.18±1.72 ¡¡. ¡’πÈ”Àπ—°·≈–ª√‘¡“≥‚ª√µ’π Ÿß ÿ¥

§◊Õ 2.95 ¡‘≈≈‘°√—¡ ·≈– 150.64 ‰¡‚§√°√—¡ µ“¡≈”¥—∫

‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ ¡’¢π“¥√Õß≈ß¡“ ·≈–æ¬“∏‘§Ÿ‡ªÕ‡√’¬

¡’¢π“¥‡≈Á°∑’Ë ÿ¥ ‡æ»ºŸâ·≈–‡æ»‡¡’¬¡’πÈ”Àπ—°„°≈â‡§’¬ß°—π

ª√‘¡“≥‚ª√µ’πµàÕµ—«¢Õßæ¬“∏‘‡æ»ºŸâπâÕ¬°«à“‡æ»‡¡’¬

‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ ·≈–‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ— 

¢≥–¡’™’«‘µ¡’≈—°…≥–‡¥àπ§◊Õ ‡ÀÁπ≈—°…≥–∑àÕ ’¢“«æ—π

 ’·¥ßµ≈Õ¥§«“¡¬“«¢Õß≈”µ—«  à«πÀπâ“¡’≈—°…≥–‡√’¬«

‡≈Á°·≈–¡’Àπ“¡·À≈¡¬◊ËπÕÕ°¡“∑“ß¥â“π¢â“ß¢Õß≈”µ—«

∫√‘‡«≥À≈Õ¥Õ“À“√¢â“ß≈– 1 Õ—π Àπ“¡∑’Ëæ∫„π

‡Œ¡Õπ§—  ‡æ≈ ‘́Õ—¬ ¡’¢π“¥„À≠à·≈–¬◊Ëπ‰ªµ“¡·π«

≈”µ—«  à«πÀπ“¡¢Õß‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ¡’¢π“¥

‡≈Á°¡“° ΩíßÕ¬Ÿà„π·Õàß·≈–¬◊Ëπµ“¡·π«¢«“ß≈”µ—« §Ÿ‡ªÕ‡√’¬

ºπ—ß à«πÀπâ“®–ªÉÕßÕÕ° ·≈–¡’ —πµ“¡¬“«·≈–µ“¡¢«“ß

ºπ—ß≈”µ—«¥â“πÀπâ“™àÕß§≈Õ¥¢Õß‡Œ¡Õπ§—  ‡æ≈ ‘́Õ—¬

·≈–§Ÿ‡ªÕ‡√’¬ ¡’≈—°…≥–‚ªÉßÕÕ° ‚¥¬™àÕß§≈Õ¥¢Õß

‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ ¡’√Ÿ‡ªî¥Õ¬Ÿà∑’Ë∫√‘‡«≥ 2/3 ¢Õß≈”µ—«

§Ÿ‡ªÕ‡√’¬ Õ¬Ÿà∑’Ë°÷Ëß°≈“ß¢Õß≈”µ—«  à«π‡¡´‘ ‚µ‡´Õ√— 

¥‘®‘µ“µ—  ¡’√Ÿ‡ªî¥≈—°…≥–‡√’¬∫Õ¬Ÿà‡°◊Õ∫∑â“¬ ÿ¥¢Õß≈”µ—«

‡æ»ºŸâ∑—Èß 3 ™π‘¥ ¡’‡∫Õ√å´à“ (bursa copulatrix)
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·µ°µà“ß°—π·≈– spicules 1 §Ÿà ¡’≈—°…≥–‡©æ“– ‚¥¬„π

‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ¡’√Ÿª√à“ß‡√’¬«·≈–¬“«¡“°

‡Œ¡Õπ§—  ‡æ≈ ‘́Õ—¬ ¡’≈—°…≥–Õâ«π —Èπ‡ªìπ√Ÿªµ–¢Õ

§Ÿ‡ªÕ‡√’¬ ¡’≈—°…≥– —Èπ·≈–∫‘¥‡ªìπ‡°≈’¬«

µ“√“ß∑’Ë 1 ¢π“¥§«“¡¬“« πÈ”Àπ—° ·≈–ª√‘¡“≥‚ª√µ’π∑’Ë‰¥â®“°°“√ °—¥æ¬“∏‘µ—«‡µÁ¡«—¬

‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ ‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—   ·≈–§Ÿ‡ªÕ‡√’¬

™π‘¥¢Õßæ¬“∏‘ ¢π“¥§«“¡¬“« πÈ”Àπ—°æ¬“∏‘ ª√‘¡“≥‚ª√µ’π

(¡¡.) (¡°./µ—«) (µg/µ—«)

‡Œ¡Õπ§—  ‡æ≈ ‘́Õ—¬ ‡æ»ºŸâ 9-12 (10.40±0.67) 0.23 18.34

‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ ‡æ»‡¡’¬ 12-16 (14.44±0.79) 0.35 24.68

‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ‡æ»ºŸâ 23-26 (24.88±0.77) 1.90 67.31

‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ‡æ»‡¡’¬ 26-35 (30.18±1.72) 2.95 150.64

§Ÿ‡ªÕ‡√’¬ ‡æ»‡¡’¬ 7-12 (9.10±1.30) 0.028 1.32

§Ÿ‡ªÕ‡√’¬ ‡æ»ºŸâ 7-10 (7.94+0.93) 0.026 0.97

√Ÿª∑’Ë 1 °√“ø§«“¡ —¡æ—π∏å√–À«à“ß§à“ log πÈ”Àπ—°‚¡‡≈°ÿ≈·≈–√–¬–∑“ß∑’Ë‚ª√µ’π¡“µ√∞“π‡§≈◊ËÕπ∑’Ë

√–¬–∑“ß∑’Ë‚ª√µ’π‡§≈◊ËÕπ∑’Ë (¡¡.)



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

√Ÿª∑’Ë 3 ‰¥Õ–·°√¡· ¥ß√Ÿª·∫∫‚ª√µ’π∑’Ë °—¥®“°µ—«‡µÁ¡«—¬‡æ»ºŸâ·≈–‡æ»‡¡’¬¢Õß‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ— 

(Mm ·≈– Mf) §Ÿ‡ªÕ‡√’¬ (Cm ·≈– Cf) ‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ (Hm ·≈– Hf) ·≈– ‚ª√µ’π¡“µ√∞“π (Std)

√Ÿª∑’Ë 2 √Ÿª·∫∫‚ª√µ’π∑’Ë °—¥®“°µ—«‡µÁ¡«—¬‡æ»ºŸâ ·≈–‡æ»‡¡’¬¢Õß‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  (Mm ·≈– Mf)

§Ÿ‡ªÕ‡√’¬ (Cm ·≈– Cf) ‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ (Hm ·≈– Hf) ·≈–‚ª√µ’π¡“µ√∞“π (Std)
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°“√‡§≈◊ËÕπ∑’Ë¢Õß‚ª√µ’π¡“µ√∞“π 6 ™π‘¥ ‡¡◊ËÕ

π”¡“‡ª√’¬∫‡∑’¬∫°—∫¡«≈‚¡‡≈°ÿ≈ ‰¥âº≈¥—ß√Ÿª∑’Ë 1 √Ÿª∑’Ë

2 ·≈–3 · ¥ß√Ÿª·∫∫¢Õß‚ª√µ’π ¢Õß “√ °—¥®“°

µ—«æ¬“∏‘ 3 ™π‘¥ §◊Õ ‡Œ¡Õπ§—  ‡æ≈ ‘́Õ—¬ ‡¡´‘ ‚µ‡´

Õ√—  ¥‘®‘µ“µ—  ·≈–§Ÿ‡ªÕ‡√’¬ ∑—Èß‡æ»ºŸâ ·≈–‡æ»‡¡’¬

ª√“°Ø«à“æ¬“∏‘·µà≈–™π‘¥¡’√Ÿª·∫∫ ®”π«π·∂∫ ·≈–

§«“¡‡¢â¡¢Õß·∂∫‚ª√µ’π·µ°µà“ß°—πÕ¬à“ß™—¥‡®π

æ¬“∏‘™π‘¥‡¥’¬«°—π·µàµà“ß‡æ»¡’√Ÿª·∫∫‚ª√µ’π§≈â“¬

§≈÷ß°—π ¬°‡«âπ‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ ∑’Ë¡’√Ÿª·∫∫‚ª√µ’π

·µ°µà“ß°—πÕ¬à“ß™—¥‡®π√–À«à“ß‡æ»ºŸâ·≈–‡æ»‡¡’¬

‚ª√µ’π¢Õß‡Œ¡Õπ§—  ‡æ≈ ‘́Õ—¬ ‡æ»ºŸâ·¬°‰¥â‡ªìπ

13 ·∂∫ ·≈–¢Õß‡æ»‡¡’¬¡’ 21 ·∂∫ ‡æ»ºŸâ¡’·∂∫‚ª√µ’π

∑’Ë¡’¡«≈‚¡‡≈°ÿ≈ 19, 20.5, 28.6, 33.8, 45, 57, 62,

77, 94, 101, 104, 106 ·≈– 111 kDa  à«π„π‡æ»

‡¡’¬¡’¡«≈‚¡‡≈°ÿ≈ 19, 20.5, 22, 28.6, 32.5, 37,

39, 40, 42, 43, 46, 48.2, 57, 62, 77, 99, 101,

104, 106, 111  ·≈– 130 kDa ¡’·∂∫‚ª√µ’π∑’Ëª√“°Ø

‡©æ“–‡æ»‡¡’¬ §◊Õ 22, 32.5, 48.2 ·≈– 130 kDa

 à«π·∂∫‚ª√µ’π∑’Ë¡’¡«≈‚¡‡≈°ÿ≈ 33.8 kDa ª√“°Ø

‡©æ“–‡æ»ºŸâ ®– —ß‡°µ‡ÀÁπ«à“·∂∫‚ª√µ’π∑’Ë¡’¡«≈‚¡‡≈°ÿ≈

√–À«à“ß 33.8-48.2 kDa ¢Õßæ¬“∏‘‡æ»‡¡’¬¡’®”π«π

¡“°°«à“¢Õß‡æ»ºŸâ

‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ‡æ»ºŸâª√“°Ø·∂∫

‚ª√µ’π 20 ·∂∫ ·≈–‡æ»‡¡’¬ 18 ·∂∫ ·≈–¡’¡«≈‚¡‡≈°ÿ≈

∑’Ë·µ°µà“ß°—π ‚¥¬‡æ»ºŸâ¡’·∂∫‚ª√µ’π∑’Ë¡’¡«≈‚¡‡≈°ÿ≈ 19,

20.5, 22, 28.6, 40, 41, 42, 43, 45, 48.2, 55, 57,

62, 77, 94, 99, 101, 106, 111 ·≈– 112 kDa

·∂∫‚ª√µ’π∑’Ëæ∫„π‡æ»‡¡’¬¡’¡«≈‚¡‡≈°ÿ≈ 19, 22, 28.6,

40, 41, 42, 43, 45, 48.2, 55, 57, 62, 77, 99,

101, 106, 111 ·≈– 112 kDa ·∂∫‚ª√µ’π¢Õß

‡¡ ‘́ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ‡æ»ºŸâ·≈–‡æ»‡¡’¬ ¡’·∂∫

‚ª√µ’π∑’Ë·µ°µà“ß°—π‡æ’¬ß·∂∫‡¥’¬«§◊Õ∑’Ë 20.5 kDa ÷́Ëß

ª√“°Ø‡©æ“–¢Õßæ¬“∏‘‡æ»ºŸâ  ”À√—∫·∂∫‚ª√µ’πÕ◊ËπÊ

§≈â“¬§≈÷ß°—π ¡’·∂∫‚ª√µ’π∑’Ë¡’§«“¡‡¢â¡ Ÿß∑’Ë 22 kDa

§Ÿ‡ªÕ‡√’¬ ‡æ»ºŸâ¡’®”π«π·∂∫‚ª√µ’π„π 24 ·∂∫

·≈–‡æ»‡¡’¬¡’ 23 ·∂∫ ‚¥¬‡æ»ºŸâ¡’·∂∫‚ª√µ’π∑’Ë¡’¡«≈

‚¡‡≈°ÿ≈ 20, 20.5, 24, 28.6, 32, 40, 41, 43, 45.5,

47, 48.2, 55, 62, 68, 74, 77, 99, 101, 106,

111, 112, 121, 124, ·≈– 127 kDa ·∂∫‚ª√µ’π∑’Ë

æ∫„π‡æ»‡¡’¬¡’πÈ”Àπ—°‚¡‡≈°ÿ≈ 20, 20.5, 24, 28.6,

32, 40, 41, 43, 45.5, 47, 48.2, 55, 62, 68, 74,

77, 101, 106, 111, 112, 121, 124, ·≈– 127

kDa ́ ÷Ëß®–‡ÀÁπ‰¥â«à“√Ÿª·∫∫‚ª√µ’π à«π„À≠à‡À¡◊Õπ°—π

·∂∫‚ª√µ’π∑’Ë·µ°µà“ß°—π¡’πâÕ¬¡“°·≈–‰¡à™—¥‡®ππ—°

‡æ»ºŸâ¡’·∂∫‚ª√µ’π∑’Ë 99 kDa ´÷Ëß‰¡àæ∫„π‡æ»‡¡’¬

·∂∫‚ª√µ’π∑’Ë¡’§«“¡‡¢â¡ Ÿß¡“° ·≈–‡¥àπ™—¥°«à“·∂∫Õ◊ËπÊ

¡’ 2 ·∂∫ §◊Õ ∑’Ë 20 ·≈– 20.5 kDa

®÷ßÕ“®ª√–¡«≈‰¥â«à“√Ÿª·∫∫‚ª√µ’π¢Õßæ¬“∏‘·µà

≈–™π‘¥∑—Èß‡æ»ºŸâ·≈–‡æ»‡¡’¬‚¥¬√«¡ ¡’§«“¡§≈â“¬§≈÷ß

°—π¡“°∫√‘‡«≥∑’Ë¡’¡«≈‚¡‡≈°ÿ≈√–À«à“ß 48.2-111 kDa

 à«π·∂∫∑’Ë¡’§«“¡·µ°µà“ß‡¥àπ™—¥ §◊Õ ∑’Ë¡«≈‚¡‡≈°ÿ≈

√–À«à“ß 19-24 kDa ‚¥¬§Ÿ‡ªÕ‡√’¬ ¡’·∂∫‚ª√µ’π‡¢â¡

·≈–™—¥‡®π¡“° ·≈–√Õß≈ß‡ªìπ≈”¥—∫∑’ËπÈ”Àπ—°‚¡‡≈°ÿ≈

20 ·≈– 20.5 kDa ‡¡ ‘́ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ¡’·∂∫

‚ª√µ’π∑’Ë·µ°µà“ß®“°æ¬“∏‘™π‘¥Õ◊Ëπ∑’Ë 22 kDa  à«π

‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ π—Èπ ‰¡à¡’·∂∫„¥∑’Ë‡¢â¡ ·≈–™—¥‡®π

æ∫‡©æ“–·∂∫∫“ßÊ ∑’Ë 19, 20.5 ·≈– 22 kDa

«‘®“√≥å

æ¬“∏‘·µà≈–µ—«Õ“®π”¡“»÷°…“∂÷ß√Ÿª·∫∫‚ª√µ’π

‰¥â ¬°‡«âπ §Ÿ‡ªÕ‡√’¬ ́ ÷Ëß¡’¢π“¥‡≈Á°¡“° ¡’ª√‘¡“≥‚ª√µ’π

‡©≈’Ë¬ 1.15 ‰¡‚§√°√—¡/µ—« µâÕßπ”¡“«‘‡§√“–Àå√«¡°—π

§√—Èß≈–À≈“¬µ—« ‡§¬¡’√“¬ß“π°“√»÷°…“æ¬“∏‘ª“°¢Õ‚¥¬

„™â “√ °—¥¢Õßæ¬“∏‘À≈“¬Ê µ—«√«¡°—πÀ√◊Õ«‘‡§√“–Àå‡ªìπ

√“¬µ—«„Àâº≈‰¡à·µ°µà“ß°—π (Bangkulthum et al., 1994)

·≈–æ∫«à“‡æ»ºŸâ·≈–‡æ»‡¡’¬¡’√Ÿª·∫∫‚ª√µ’π∑’Ë·µ°µà“ß

°—π‡æ’¬ß‡≈Á°πâÕ¬ ·∂∫‚ª√µ’π∑’Ëª√“°Ø‡©æ“–„πæ¬“∏‘‡æ»

‡¡’¬π—Èπ¡’°“√ —ππ‘…∞“π«à“πà“®–‡°’Ë¬«¢âÕß°—∫Õ«—¬«–„π
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√–∫∫ ◊∫æ—π∏ÿå Õ¬à“ß‰√°Áµ“¡√Ÿª·∫∫‚ª√µ’π¢Õßæ¬“∏‘

™π‘¥µà“ßÊ ·µà≈–™π‘¥∑’Ë√“¬ß“π à«π„À≠à»÷°…“®“° “√

∑’Ë °—¥®“°æ¬“∏‘À≈“¬Ê µ—«√«¡°—π∑—Èß ‘Èπ (Dineen,1963;

De Graaf et al., 1993; Nieuwland et al., 1995; Van

Diemen et al., 1997)

„π°“√»÷°…“§√—Èßπ’È ‰¥â∑”°“√·¬°«‘‡§√“–ÀåÀ“

√Ÿª·∫∫°“√‡§≈◊ËÕπ∑’Ë ®”π«π·∂∫ ·≈–§«“¡‡¢â¡¢Õß

‚ª√µ’π®“° “√ °—¥¢Õßæ¬“∏‘µ—«‡µÁ¡«—¬‡æ»ºŸâ ·≈–‡æ»

‡¡’¬¢Õß‡Œ¡Õπ§—  ‡æ≈ ‘́Õ—¬ ‡¡ ‘́ ‚µ‡´Õ√—  ¥‘®‘µ“µ— 

·≈–§Ÿ‡ªÕ‡√’¬ ¥â«¬«‘∏’ SDS-PAGE æ∫«à“æ¬“∏‘∑—Èß 3

™π‘¥¡’·∂∫‚ª√µ’π à«πÀπ÷Ëß§≈â“¬§≈÷ß°—π¡“° §◊Õ √–À«à“ß

48.2-111 kDa ·µà§«“¡‡¢â¡¢Õß·∂∫Õ“®·µ°µà“ß°—π∫â“ß

·≈– à«π∑’Ë¡’§«“¡·µ°µà“ß·≈–¡’§«“¡®”‡æ“–‡©æ“–

æ¬“∏‘·µà≈–™π‘¥ ‡ªìπ·∂∫‚ª√µ’π∑’ËÕ¬Ÿà„π™à«ßπÈ”Àπ—°

‚¡‡≈°ÿ≈µË”°«à“ 48.2 kDa æ¬“∏‘™π‘¥‡¥’¬«°—π·µàµà“ß

‡æ»¡’√Ÿª·∫∫‚ª√µ’π§≈â“¬§≈÷ß°—π ¬°‡«âπ ‡Œ¡Õπ§— 

‡æ≈ ‘́Õ—¬ ∑’Ë¡’®”π«π·∂∫‚ª√µ’π¢Õßæ¬“∏‘∑—Èß Õß‡æ»¡’

§«“¡·µ°µà“ß°—π¡“° ¡’·∂∫∑’Ë¡’§«“¡®”‡æ“–‡©æ“–™π‘¥

„πæ¬“∏‘‡æ»ºŸâ‡∑à“π—Èπ §◊Õ 33.8 kDa πÕ°®“°π’È·∂∫∑’Ë

ª√“°Ø‡©æ“–„π‡Œ¡Õπ§—  ‡æ»‡¡’¬‡∑à“π—Èπ °“√∑’Ëæ¬“∏‘‡æ»

ºŸâ·≈–‡æ»‡¡’¬¡’·∂∫‚ª√µ’π∑’Ë·µ°µà“ßÕ“®®–‡°’Ë¬«¢âÕß

°—∫Õ«—¬«–„π√–∫∫ ◊∫æ—π∏ÿå (Bangkulthum et al., 1994)

Schallig ·≈–§≥– (1996) »÷°…“®“° “√§—¥À≈—Ëß®“°

µ—«‡µÁ¡«—¬¢Õß ‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ æ∫¡’·∂∫‚ª√µ’π

®”π«π¡“°°«à“ 10 ·∂∫ ·≈–∑’Ë¡’§«“¡®”‡æ“–µàÕæ¬“∏‘

™π‘¥π’È‡ªìπ·∂∫ ÷́Ëß¡’¡«≈‚¡‡≈°ÿ≈ 24 ·≈–√–À«à“ß 50-

55 kDa πÕ°®“°π’È¡’∫“ß√“¬ß“πæ∫«à“·∂∫‚ª√µ’π¢Õß

‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ ·≈–‡Œ¡Õπ§—  §Õπ∑Õ√å∑—   à«π

¡“°¡’≈—°…≥–§≈â“¬§≈÷ß°—π (Schallig et al., 1994)

°“√«‘‡§√“–Àå®“°·∂∫‚ª√µ’π®÷ß‰¡à “¡“√∂∫àß™’È‰¥â«à“æ¬“∏‘

∑—Èß Õß™π‘¥·µ°µà“ß°—π  °“√®”·π°™π‘¥¢Õßæ¬“∏‘¥—ß

°≈à“«„Àâ™—¥‡®π®”‡ªìπµâÕß™—π Ÿµ√¬◊π¬—π‚¥¬Õ“»—¬°“√

»÷°…“≈—°…≥–∑“ßæ—π∏ÿ°√√¡„π√–¥—∫ DNA ·≈– RNA

(Blouin et al., 1997)

‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ‡æ»ºŸâ ·≈–‡æ»‡¡’¬

¡’√Ÿª·∫∫¢Õß·∂∫‚ª√µ’π§≈â“¬§≈÷ß°—π¡“° πÈ”Àπ—°

‚¡‡≈°ÿ≈ 19-112 kDa ·∂∫∑’Ë™—¥‡®π∑’Ë ÿ¥ ·≈–·µ°

µà“ß®“°æ¬“∏‘™π‘¥Õ◊ËπÕ¬Ÿà∑’ËπÈ”Àπ—°‚¡‡≈°ÿ≈ 22 kDa

°“√»÷°…“·≈–∑¥≈Õß‡°’Ë¬«°—∫µ—«æ¬“∏‘ ·≈– “√∑’Ë °—¥

®“°æ¬“∏‘™π‘¥π’È¡’¢âÕ¡Ÿ≈πâÕ¬¡“° Van Aken ·≈–§≥–

(1998) ‰¥â„™â “√ °—¥®“°µ—«‡µÁ¡«—¬¢Õßæ¬“∏‘µ√«®À“

√–¥—∫¢Õß¿Ÿ¡‘§ÿâ¡°—π ¥â«¬ ELISA ·≈–√“¬ß“πÕ◊ËπÊ  à«π

„À≠à‡ªìπ°“√»÷°…“∑“ß¥â“π «ß™’«‘µ §«“¡°àÕ‚√§ ·≈–

√–¥—∫·Õπµ‘∫Õ¥’‡∑à“π—Èπ (Fernando and Soulsby, 1970;

Van Aken et al., 1998)

 ”À√—∫√Ÿª·∫∫·≈–®”π«π·∂∫‚ª√µ’π¢Õß

§Ÿ‡ªÕ‡√’¬ ∑—Èß Õß‡æ»§≈â“¬§≈÷ß°—π¡“° ¡’πÈ”Àπ—°‚¡‡≈°ÿ≈

20-117 kDa ·∂∫‚ª√µ’π∑’Ë®”‡æ“– ·≈–™—¥‡®π∑’Ë ÿ¥¡’

πÈ”Àπ—°‚¡‡≈°ÿ≈ 20 ·≈– 20.5 kDa ·≈–·∂∫∑’Ë¡’§«“¡

‡¢â¡ Ÿß¡“° ·≈–√Õß≈ß¡“‡ªìπ≈”¥—∫§◊Õ ∑’ËπÈ”Àπ—°‚¡‡≈°ÿ≈

20, 20.5, 43 ·≈– 62 kDa °“√»÷°…“§√—Èßπ’È‰¥âº≈„°≈â

‡§’¬ß ·≈–∫“ß à«π Õ¥§≈âÕß°—∫À≈“¬√“¬ß“π (Baker et

al.,1993; De Graaf et al., 1993; Nieuwland et al.,

1995; Parmentier et al., 1995) Baker ·≈–§≥–

(1993) √“¬ß“π«à“·∂∫‚ª√µ’π∑’ËπÈ”Àπ—°‚¡‡≈°ÿ≈∑’Ë 13.3

·≈– 18 kDa ¡’§«“¡®”‡æ“–µàÕ §Ÿ‡ªÕ‡√’¬ ÕÕß‚§øÕ√“

·≈–∑’ËπÈ”Àπ—°‚¡‡≈°ÿ≈ 15.7 ·≈– 66 kDa ·∂∫‚ª√µ’π

¡’§«“¡‡¢â¡™—¥‡®π¡“° Nieuwland ·≈–§≥– (1995) æ∫

«à“æ¬“∏‘™π‘¥‡¥’¬«°—ππ’È¡’·∂∫‚ª√µ’π∑’Ë®”‡æ“–∑’ËπÈ”Àπ—°

‚¡‡≈°ÿ≈ 12-15 kDa ‡™àπ‡¥’¬«°—∫ Parmentier ·≈–§≥–

(1995) ∑’Ëæ∫«à“·∂∫‚ª√µ’π¥—ß°≈à“« ¡’§«“¡®”‡æ“–

 “¡“√∂π”¡“„™â‡æ◊ËÕ°“√«‘π‘®©—¬µ—«‡µÁ¡«—¬  µ—«ÕàÕπ√–¬–∑’Ë

4 ·≈–¿“«–°“√µ‘¥‚√§¢Õß —µ«å‰¥â Van Diemen ·≈–

§≥– (1997) ·≈– Poot ·≈–§≥– (1997) √“¬ß“π«à“

 “√ °—¥®“°µ—«‡µÁ¡«—¬¢Õßæ¬“∏‘¥—ß°≈à“«∑’ËπÈ”Àπ—°‚¡‡≈°ÿ≈

12-16 ·≈– 27 kDa ¡’§ÿ≥ ¡∫—µ‘‡ªìπ·Õπµ‘‡®π∑’Ë

®”‡æ“–µàÕ·Õπµ‘∫Õ¥’∑’Ëæ∫„π≈Ÿ°‚§∑¥≈Õß ‡¡◊ËÕπ”·∂∫

‚ª√µ’ππ’È¡“»÷°…“¥â«¬Õ‘‡≈§‚µ√‚ø√‘´‘  ·∫∫ 2 ¡‘µ‘ §◊Õ
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°“√∑” isoelectric focusing (IEF) √à«¡°—∫ SDS-PAGE

·≈–°“√∑” immunoblotting ®–ª√“°Ø·∂∫‚ª√µ’π 20

·∂∫ ∑’ËπÈ”Àπ—°‚¡‡≈°ÿ≈ 12-16 kDa ·≈–1 ·∂∫∑’Ë 27

kDa

 √ÿª

‚ª√µ’π¢Õß “√ °—¥®“° ‡Œ¡Õπ§—  ‡æ≈ ‘́Õ—¬

‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ·≈–§Ÿ‡ªÕ‡√’¬ ¥â«¬«‘∏’ SDS-

PAGE ¡’·∂∫‚ª√µ’π∑’Ë·µ°µà“ß°—π ∫“ß·∂∫¡’§«“¡

®”‡æ“–µàÕ™π‘¥¢Õßæ¬“∏‘ ‚¥¬§Ÿ‡ªÕ‡√’¬ ¡’·∂∫‚ª√µ’π∑’Ë

‡¢â¡™—¥‡®π ·≈–¡’§«“¡®”‡æ“–∑’Ë¡«≈‚¡‡≈°ÿ≈ 20 ·≈–

20.5 kDa ‡¡´‘ ‚µ‡´Õ√—  ¥‘®‘µ“µ—  ¡’·∂∫‚ª√µ’π∑’Ë

‡¢â¡™—¥‡®π ·≈–¡’§«“¡®”‡æ“–∑’ËπÈ”Àπ—°‚¡‡≈°ÿ≈ 22 kDa

 à«π ‡Œ¡Õπ§—  ‡æ≈´‘Õ—¬ ‰¡àª√“°Ø·∂∫‚ª√µ’π„¥∑’Ë¡’

§«“¡‡¢â¡ Ÿß„π™à«ßπÈ”Àπ—°‚¡‡≈°ÿ≈µË”°«à“ 48.2 kDa

æ∫‡©æ“–·∂∫∫“ßÊ ∑’ËπÈ”Àπ—°‚¡‡≈°ÿ≈ 19, 20.5 ·≈–

22 kDa

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ ‚§√ß°“√‡ √‘¡∑—°…–°“√«‘®—¬ §≥–

 —µ«·æ∑¬»“ µ√å  ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ æ.». 2541

∑’Ë„Àâ∑ÿπÕÿ¥Àπÿπ°“√»÷°…“ §≥“®“√¬å ·≈–∫ÿ§≈“°√ Àπà«¬

ª√ ‘µ«‘∑¬“ ¿“§«‘™“æ¬“∏‘«‘∑¬“ ·≈–Àπà«¬™’«‡§¡’ ¿“§

«‘™“ √’√«‘∑¬“ §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å

¡À“«‘∑¬“≈—¬ ∑’Ë„Àâ§«“¡√à«¡¡◊Õ ·≈–Õ”π«¬§«“¡

 –¥«°∑“ßÀâÕßªØ‘∫—µ‘°“√ æπ—°ß“πª√–®”‚√ß¶à“ —µ«å

®—ßÀ«—¥ππ∑∫ÿ√’ ·≈–®—ßÀ«—¥ª∑ÿ¡∏“π’ ∑’Ë‡Õ◊ÈÕ‡øóôÕ„Àâ

‡°Á∫µ—«Õ¬à“ßæ¬“∏‘ ·≈–‡®â“Àπâ“∑’Ë»Ÿπ¬å§Õ¡æ‘«‡µÕ√å §≥–

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

™à«¬‡À≈◊Õ¥â“π‡∑§π‘§°“√∑”§Õ¡æ‘«‡µÕ√å°√“øøî§
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