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°“√«‘‡§√“–Àå¬’π 18S rRNA ‡æ◊ËÕæ—≤π“‡∑§π‘§ PCR-RFLP

„π°“√·¬°™π‘¥‚Õ‚Õ ’́ µå¢Õß‡™◊ÈÕ∫‘¥ Eimeria spp. „π‰°à
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Abstract

Silamon Choosaksangthong  Woraporn Sukhumavas  Sudjit Chungpivat  Nareerat Viseshakul*

THE CHARACTERIZATION OF THE 18S rRNA GENE USING A PCR-RFLP
IN ORDER TO DEVELOP A DIFFERENTIAL DIAGNOSTIC TOOL FOR

AVIAN EIMERIA SPP.

Avian coccidiosis is a protozoan disease which can be caused by at least 7 species of the genus Eimeria.

Species of Eimeria in chicken are distinguished by their distinct morphology and where sites the parasotes are

deposited in the small intestine of the infected birds. The criteria for Eimeria species differentiation when the

disease occures is sometimes unreliable. Based on 422 base pairs derived from the 3 prime-region of the 18S rRNA

gene, containing polymorphic DNA sequences of Eimeria, the technique of PCR-RFLP (Polymerase chain reaction

and Restriction fragment length polymorphisms) has been developed to identify species-specific DNA profiles of

Eimeria acervulina, E. maxima, E. necatrix and E. tenella.  PCR-RFLP can differentiate between Eimeria species

containing in the isolate, Eimeria CB38 identifying at least 3 species; E. maxima, E. necatrix and E. tenella. Eimeria

CB38 is an isolate from chicken coccidiosis collected from Cholburi, a province of Thailand, which had never been

indentified prior to this study. Eimeria in Immucox®(I), the live-attenuated vaccine, were also used as controls in

this study. The PCR sensitivity for Eimeria CB38 was at 0.12 oocysts and the PCR-RFLP sensitivity was at

8 oocysts. The molecular diagnosis of the 18S rRNA gene characterization of Eimeria spp. has proven to be useful

in identifying at least 4 of  the 7 species of chicken Eimeria.
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∫∑§—¥¬àÕ
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°“√«‘‡§√“–Àå¬’π 18S rRNA ‡æ◊ËÕæ—≤π“‡∑§π‘§ PCR-RFLP „π°“√·¬°™π‘¥‚Õ‚Õ´’ µå¢Õß

‡™◊ÈÕ∫‘¥ Eimeria spp. „π‰°à

‚√§∫‘¥„π‰°à ‡ªìπ‚√§‚ª√‚µ´—«∑’Ë¡’ “‡Àµÿ¡“®“°‡™◊ÈÕ∫‘¥Õ¬à“ßπâÕ¬ 7 ™π‘¥ ¢Õß °ÿ≈ Eimeria ‚¥¬∑—Ë«‰ªæ◊Èπ∞“π¢Õß°“√

µ√«®·¬°™π‘¥‡™◊ÈÕ∫‘¥„π‰°à‡ªìπ°“√·¬°®“°≈—°…≥–√Ÿª√à“ß¢Õß‡™◊ÈÕ∫‘¥·≈–∫√‘‡«≥µ”·Àπàß°“√°àÕ‚√§„π≈”‰ â‡≈Á°¢Õß‰°à∑’Ëµ‘¥‡™◊ÈÕ∫‘¥

´÷Ëß®“°À≈—°°“√π’Èæ∫«à“°“√µ√«®·¬°§«“¡·µ°µà“ß™π‘¥¢Õß‡™◊ÈÕ∫‘¥„π∫“ß§√—Èß„Àâº≈‰¡àπà“‡™◊ËÕ∂◊Õ ®÷ß‰¥â¡’°“√π”‡∑§π‘§ PCR-RFLP

À√◊Õ Polymerase chain reaction and Restriction fragment length polymorphisms ¡“·¬°‡™◊ÈÕ∫‘¥‚¥¬„™â∫√‘‡«≥ 3 ‰æ√¡å ¢Õß

18S rRNA gene ´÷Ëß‡ªìπ∫√‘‡«≥∑’Ë· ¥ß§«“¡À≈“°À≈“¬¢Õß‡™◊ÈÕ∫‘¥™π‘¥µà“ßÊ ‚¥¬¡’º≈‘µ¿—≥±å PCR ¢π“¥ 422 bp „π°“√»÷°…“

§√—Èßπ’È‰¥â¡’°“√æ—≤π“‡∑§π‘§¢÷Èπ‡æ◊ËÕπ”¡“„™â„π°“√·¬°§«“¡®”‡æ“–¢Õß‡™◊ÈÕ∫‘¥ ‰¥â·°à Eimeria acervulina, E. maxima, E. necatrix

·≈– E. tenella æ∫«à“‡∑§π‘§ PCR-RFLP  “¡“√∂·¬°§«“¡·µ°µà“ß™π‘¥¢Õß‡™◊ÈÕ∫‘¥®“° Eimeria CB38 ∑’Ë‰¥â®“°‰°à®—ßÀ«—¥™≈∫ÿ√’

¢Õßª√–‡∑»‰∑¬∑’Ë¬—ß‰¡à‡§¬¡’°“√π”¡“·¬°‡™◊ÈÕ∫‘¥¡“°àÕπ ‰¥â 3 ™π‘¥ §◊Õ E. maxima, E. necatrix ·≈– E. tenella ‚¥¬π”‡™◊ÈÕ∫‘¥

®“°«—§´’π‡™◊ÈÕ‡ªìπ Immucox®(I) ¡“„™â‡ªìπ‡™◊ÈÕ∫‘¥°≈ÿà¡§«∫§ÿ¡ ‚¥¬‡∑§π‘§ PCR „Àâ§«“¡‰«∑’Ë∑¥ Õ∫‰¥â®“° Eimeria CB38 Õ¬Ÿà∑’Ë

0.12 ‚Õ‚Õ´’ µå ·≈–§«“¡‰«¢Õß‡∑§π‘§ PCR-RFLP Õ¬Ÿà∑’Ë 8 ‚Õ‚Õ´’ µå ¥—ßπ—Èπ‡∑§π‘§ PCR-RFLP ∑’Ë„™â„π°“√»÷°…“π’È  “¡“√∂

π”‰ª„™â·¬°™π‘¥‡™◊ÈÕ∫‘¥ ∑’Ë¡’§«“¡·µ°µà“ß¢Õß≈”¥—∫‡∫ ¢Õß 18S rRNA gene ‰¥âÕ¬à“ßπâÕ¬ 4 ™π‘¥

§” ”§—≠ :  Õ—¬‡¡Õ‡√’¬  ªï™’¬å ‚Õ‚Õ´’ µå æ’´’Õ“√å Õ“√å‡Õø·Õ≈æ’ 18‡Õ  Õ“√åÕ“√å‡ÕÁπ‡Õ ¬’π

∫∑π”

‚√§∫‘¥„π‰°à (Coccidiosis) ‡ªìπ‚√§ ”§—≠„π

Õÿµ “À°√√¡°“√‡≈’È¬ß‰°à∑’Ë°àÕ„Àâ‡°‘¥º≈‡ ’¬µàÕ‡»√…∞°‘®‰ª

∑—Ë«‚≈° ‚¥¬‡™◊ÈÕ∫‘¥∑’Ëæ∫‰¥â∫àÕ¬§√—Èß¡’ 7 ™π‘¥ §◊Õ E. acervulina,

E. brunetti, E. maxima, E. mitis, E. necatrix, E. praecox

·≈– E. tenella (Williams, 1998) „π®”π«ππ’È ‡™◊ÈÕ∫‘¥™π‘¥

∑’Ë¡’§«“¡ ”§—≠·≈–°àÕ„Àâ‡°‘¥‚√§√ÿπ·√ß¡“°∑’Ë ÿ¥¡’Õ¬Ÿà¥â«¬°—π

4 ™π‘¥ ‡√’¬ß≈”¥—∫µ“¡§«“¡ ”§—≠·≈–§«“¡√ÿπ·√ß∑’Ë°àÕ„Àâ

‡°‘¥‚√§„π‰°à ‰¥â·°à E. tenella, E. acervulina, E. necatrix

·≈– E. maxima µ“¡≈”¥—∫ (Roberson, 1995) ¥—ßπ—Èπ°“√µ√«®

«‘π‘®©—¬·¬°™π‘¥‡™◊ÈÕ∫‘¥®÷ß‡ªìπ ‘Ëß®”‡ªìπ‡æ◊ËÕµ√«®À“™π‘¥¢Õß

‡™◊ÈÕ∫‘¥∑’Ë‡ªìπ “‡Àµÿ∑’Ë·∑â®√‘ß¢Õß°“√‡°‘¥‚√§∫‘¥ ·µà‡π◊ËÕß®“°

«‘∏’°“√µ√«®«‘π‘®©—¬∑’Ëπ‘¬¡ªØ‘∫—µ‘°—πÕ¬Ÿà‰¡à«à“®–‡ªìπ°“√Õà“π

µ”·Àπàß√Õ¬‚√§∑’Ë≈”‰ â¢Õß‰°à∑’Ëµ‘¥‡™◊ÈÕ∫‘¥ °“√µ√«®·¬°™π‘¥

‡™◊ÈÕ∫‘¥µ“¡¢π“¥¢Õß oocyst ·≈–°“√«‘π‘®©—¬∑“ß®ÿ≈æ¬“∏‘-

«‘∑¬“¢Õßºπ—ß≈”‰ â‰°à∑’Ëµ‘¥‡™◊ÈÕ∫‘¥ (Mattiello et al., 2000)

∫àÕ¬§√—Èßæ∫«à“º≈°“√µ√«®«‘π‘®©—¬„Àâº≈‰¡àπà“‡™◊ËÕ∂◊Õ Õ“®§≈“¥

‡§≈◊ËÕπ‰¥â‡π◊ËÕß®“°‡™◊ÈÕ∫‘¥∫“ß™π‘¥ ‡™àπ oocyst ¢Õß‡™◊ÈÕ E. tenella

∑’Ë¡’√Ÿª√à“ß·≈–¢π“¥‡∑à“°—π°—∫ oocyst ¢Õß‡™◊ÈÕ E. necatrix √«¡

∑—Èßæ¬“∏‘ ¿“æ¢Õß‡™◊ÈÕ∑—Èß Õß¬—ß§≈â“¬§≈÷ß°—π·≈–‰¡à “¡“√∂

·¬°‰¥â¥â«¬°“√Õà“πµ”·Àπàß√Õ¬‚√§∑’Ë≈”‰ âÕ’°¥â«¬ (Barta et al.,

1997) ®÷ß®”‡ªìπµâÕßÕ“»—¬ºŸâ¡’§«“¡™”π“≠ Ÿß„π°“√Õà“πæ¬“∏‘

 ¿“æ‡æ◊ËÕ∫Õ°™π‘¥¢Õß‡™◊ÈÕ‰¥âÕ¬à“ß∂Ÿ°µâÕß·¡àπ¬” (Long and

Joyner, 1984) ¥—ß®–‡ÀÁπ‰¥â®“°°“√»÷°…“¢Õß Idris ·≈–

§≥– (1997) æ∫«à“°“√µ√«®«—¥¢π“¥¢Õß oocyst ¥â«¬°≈âÕß

®ÿ≈∑√√»πå·≈–°“√„Àâ§–·ππ√Õ¬‚√§∫‘¥‰¡à¡’§«“¡ —¡æ—π∏å

‚¥¬µ√ß°—∫ª√‘¡“≥·≈–™π‘¥¢Õß‡™◊ÈÕ∫‘¥∑’Ëµ√«®æ∫∑’Ë∫√‘‡«≥

≈”‰ â‡≈Á°„π‰°à ´÷Ëß°“√„Àâ§–·ππ√Õ¬‚√§π—Èπ‡ªìπ°“√ª√–‡¡‘π

°“√µ‘¥‡™◊ÈÕ∫‘¥‰¥âµË”°«à“°“√µ‘¥‡™◊ÈÕ∫‘¥®√‘ß πÕ°®“°π’Èªí≠À“

°“√µ√«®«‘π‘®©—¬·¬°™π‘¥¢Õß‚√§∫‘¥‰°à¬—ß —∫ π „π°√≥’∑’Ë

oocyst ¢Õß‡™◊ÈÕ∫‘¥∑’Ë ß —¬ ¡’¢π“¥∑’Ë‰¡à·µ°µà“ß°—π ¥â«¬¢âÕ

®”°—¥¢Õß°“√µ√«®«‘π‘®©—¬¥—ß°≈à“«¢â“ßµâπ „π√–¬–‡«≈“À≈“¬

ªï¡“π’È ®÷ß¡’°“√æ—≤π“°“√µ√«®«‘π‘®©—¬·¬°™π‘¥‡™◊ÈÕ∫‘¥À≈“¬

«‘∏’¥â«¬°—π Õ“∑‘ °“√Õ“»—¬§«“¡·µ°µà“ß¢Õß‡ÕÁπ‰´¡å„π‡™◊ÈÕ∫‘¥
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‰¥â·°à«‘∏’ Enzyme Electrophoresis (Shirley, 1975; Chapman,

1982.; Kucera, 1991; Johnston and Fernando, 1997)

·≈–‡∑§π‘§∑“ßÕ≥Ÿæ—π∏ÿ»“ µ√å ‡™àπ ‡∑§π‘§ Pulsed Field Gel

Electrophoresis (PFGE) (Shirley et al., 1990; Fernando and

Pasternak, 1991; Shirley, 1994) ‡∑§π‘§ Polymerase chain

reaction (PCR) (Stucki, et al., 1993) ‡∑§π‘§ Random

Amplification of Polymorphic DNA (RAPD-PCR) (Guo and

Johnson, 1995; Johnston and Fernando, 1995; Costa et al.,

2001) ·≈–‡∑§π‘§ Restriction Fragment Length Polymor-

phism (RFLP) ‡ªìπµâπ (Shirley, 1997)

°“√»÷°…“§√—Èßπ’È ºŸâ«‘®—¬‰¥â‡≈◊Õ°„™â‡∑§π‘§ PCR-

RFLP „π°“√µ√«®·¬°™π‘¥‡™◊ÈÕ∫‘¥ ∑’Ë∫√‘‡«≥ 18S ribosomal

RNA gene ‡æ√“–¬’ππ’È “¡“√∂∫àß™’È∂÷ß “¬æ—π∏å¢Õß‡™◊ÈÕ∫‘¥™π‘¥

Eimeria ‰¥â ‚¥¬¡’§«“¡‰«·≈–§«“¡®”‡æ“– Ÿß „π°“√π”¡“

„™â‡ªìπ«‘∏’ ”À√—∫°“√µ√«®«‘π‘®©—¬‚√§ (Sangster et al., 2002)

´÷Ëß®“°°“√»÷°…“¢Õß Jinnemen ·≈–§≥– (1996) „π°“√·¬°

™π‘¥ Cyclospora spp. °—∫ Eimeria spp. „π‰°à ¥â«¬∑§π‘§

PCR-RFLP ‚¥¬„™â‡ÕÁπ‰´¡åµ—¥®”‡æ“– MnI I ∑’Ë∫√‘‡«≥ 18S

rRNA gene ÷́Ëß‡™◊ÈÕ∫‘¥„π‰°à∑’Ëπ”¡“»÷°…“„π§√—Èßπ’È¡’¥â«¬°—π

2 ™π‘¥ §◊Õ E. tenella 3  “¬æ—π∏ÿå ·≈– E. mitis 1  “¬æ—π∏ÿå

æ∫«à“«‘∏’π’È  “¡“√∂·¬°§«“¡·µ°µà“ß√–À«à“ß Cyclospora spp.

°—∫ Eimeria spp. ‰¥â ·µà‰¡à “¡“√∂·¬°√–À«à“ß E. tenella 3

 “¬æ—π∏ÿå °—∫ E. mitis 1  “¬æ—π∏ÿå ‰¥â√«¡∑—Èß°“√»÷°…“¢Õß

Woods ·≈–§≥– (2000) æ∫«à“ “¡“√∂„™â§«“¡À≈“°À≈“¬

¢Õß ITS-2 (Internal transcribed spacer-2) ´÷Ëß‡ªìπµ”·Àπàß

∑’Ë·¬°™π‘¥‡™◊ÈÕ∫‘¥‰¥â¥â«¬‡Õπ‰´¡å Cfo l, Sau 3AI ·≈– Taq I

„π°“√·¬°™π‘¥‡™◊ÈÕ∫‘¥ E. acervulina, E. brunetti, E. maxima,

E. necatrix, E. praecox ·≈– E. tenella ¥—ßπ—Èπ®ÿ¥ª√– ß§å

¢Õß°“√»÷°…“§√—Èßπ’È‡æ◊ËÕæ—≤π“«‘∏’°“√·¬°™π‘¥‡™◊ÈÕ∫‘¥ ¥â«¬

‡∑§π‘§ PCR-RFLP ∑’Ë∫√‘‡«≥ 18S rRNA gene ¢Õß‡™◊ÈÕ Eimeria

‡æ◊ËÕ‡ªìπª√–‚¬™πå„π°“√µ√«®«‘π‘®©—¬·¬°™π‘¥‡™◊ÈÕ∫‘¥Õ◊ËπÊ

„π‰°àÀ√◊Õ„π —µ«åÕ◊ËπÊ µàÕ‰ª„πÕπ“§µ

«— ¥ÿ·≈–«‘∏’°“√

‡™◊ÈÕ∫‘¥

‡™◊ÈÕ∫‘¥∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È §◊Õ Eimeria CB38 ∑’Ë

‡°Á∫‰«â∑’ËÀπà«¬ª√ ‘µ«‘∑¬“ §≥– —µ«·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å

¡À“«‘∑¬“≈—¬ æ.».2538 ·≈– «—§´’π‡™◊ÈÕ‡ªìπ Immucox®(I)

(Fort Dodge, USA) ‡™◊ÈÕ Eimeria CB38 ‡ªìπ‡™◊ÈÕ∫‘¥∑’Ë‰¥â®“°

°“√¢Ÿ¥‡°Á∫∫√‘‡«≥‰ âµ—π¢Õß‰°à∑’Ëµ‘¥‡™◊ÈÕ À≈—ß®“°π—Èπ∑”„Àâ

oocyst °≈“¬‡ªìπ√–¬– sporulated oocyst ¥â«¬ 2.5% K
2
Cr

2
O

7

‚¥¬‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ 40´  ”À√—∫ °—¥ DNA

°“√ °—¥ DNA ®“°‡™◊ÈÕ∫‘¥ Eimeria CB38

∑”°“√ °—¥ DNA ®“°‡™◊ÈÕ∫‘¥ Eimeria CB38 ¥â«¬

lysis buffer-CTAB (Cetyl - Trimethyl Ammonium Bromide)

(ª√—∫ª√ÿß®“° Zhao et al., 2001) ‚¥¬π” sporulated oocyst

ª√–¡“≥ 104 oocyst /200 ul (π—∫¥â«¬«‘∏’ McMaster

Chamber Method) ∑”°“√≈â“ß 2.5% K
2
Cr

2
O

7
 ÕÕ°¥â«¬

πÈ”°≈—Ëπ∫√‘ ÿ∑∏‘Ï 4 §√—Èß lysis buffer (660 mM EDTA, 1.3%

N-lauroylsarcosine, 2 mg/ml proteinase K, pH 9.5) ª√‘¡“µ√

60 ul ·≈–„™â glass-bead ¢π“¥ 5.5-6.5 mm ®”π«π 1 ‡¡Á¥·≈–

glass-bead ¢π“¥ 1 mm ®”π«π 20 ‡¡Á¥ ‡æ◊ËÕ∑”„Àâ oocyst

·≈–‡¬◊ËÕÀÿâ¡¢Õß sporocyst ·µ°ÕÕ° ·™àÀ≈Õ¥∑¥≈Õß‰«â∑’Ë

Õÿ≥À¿Ÿ¡‘ 650´. π“π 2 ™—Ë«‚¡ß ∑”°“√ªíòππ“π 3-4 π“∑’ ∑ÿ°Ê

30 π“∑’ ·≈–µ√«® Õ∫°“√·µ°¢Õß oocyst ·≈– sporocyst

¥â«¬°≈âÕß®ÿ≈∑√√»πå· ß «à“ß∑’Ë°”≈—ß¢¬“¬ 400 ‡∑à“ ‡µ‘¡

CTAB buffer (2% w/v CTAB, 1.4 M NaCl, 0.2%

β-mercapto-ethanol, 20 mM EDTA, 100 mM TRIS) ª√‘¡“µ√

350 ul ·≈–·™à∑’ËÕÿ≥À¿Ÿ¡‘ 600´. π“π 1 ™—Ë«‚¡ß À≈—ß®“°

π—Èπ °—¥ DNA ¥â«¬ phenol/chloroform/isoamyl (25:24:1)

„πÕ—µ√“ à«π 1:1 ·≈–µ°µ–°Õπ DNA ¥â«¬ 4 M NaCl ·≈–

100% cold ethanol ·™à∑’ËÕÿ≥À¿Ÿ¡‘ -200´. π“πÕ¬à“ßπâÕ¬ 30

π“∑’ ·≈â«∑”°“√‡°Á∫µ–°Õπ DNA ‚¥¬°“√ªíòπ‡À«’Ë¬ß∑’Ë§«“¡‡√Á«

13,500 √Õ∫µàÕπ“∑’ π“π 30 π“∑’ ≈â“ßµ–°Õπ DNA ∫√‘‡«≥

°âπÀ≈Õ¥¥â«¬ 70% cold ethanol 1 §√—Èß ªíòπ‡°Á∫µ–°Õπ DNA

·≈– ≈–≈“¬µ–°Õπ DNA „ππÈ”°≈—Ëπ∫√‘ ÿ∑∏‘Ï ª√‘¡“µ√ 200 ul

‡°Á∫√—°…“ DNA π’È‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -200´. ®π°«à“®–„™âß“π

ªØ‘°‘√‘¬“≈Ÿ°‚´àæ’´’Õ“√å (Polymerase Chain Reaction, PCR)

«‘∏’°“√‡æ‘Ë¡ª√‘¡“≥ DNA ¢Õß‡™◊ÈÕ∫‘¥ Eimeria CB38

„π§√—Èßπ’Èª√–°Õ∫¥â«¬ forward primer 5'-GAGGGAGCCTGA

GAAACGGCT-3' ·≈– reverse primer 5'-CCATGCTGCAG

TATTCAGGGC-3' µ√ß∫√‘‡«≥¬’π 18S rRNA gene (Genbank

accession number U67115, U67117, U67119, U67121)

‚¥¬‡µ√’¬¡ªØ‘°‘√‘¬“ PCR „πª√‘¡“µ√ 25 ul ª√–°Õ∫¥â«¬

forward ·≈– reverse primer 0.2 uM, µ—«Õ¬à“ß DNA 2.5 ul,

‡ÕÁπ‰´¡å Taq Polymerase 0.3 ul (0.5 unit) 0.2 mM dNTPs

·≈–∫—ø‡øÕ√å (10xbuffer = 20 mM Tris-HCl (pH 8.2), 1.5

mM MgCl
2
,100 mM KCl, 60 mM (NH

2
)SO

4
 ·≈– 0.1%
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°“√∑¥ Õ∫§«“¡®”‡æ“–¢Õß‡∑§π‘§ PCR-RFLP

∑”°“√∑¥ Õ∫§«“¡®”‡æ“–¢Õß‡∑§π‘§ ‚¥¬π”ª√ ‘µ

∑’Ëæ∫„π√–∫∫∑“ß‡¥‘πÕ“À“√¢Õß‰°à ‰¥â·°à Raillietina cesticillus,

Raillietina echinobothrida, Raillietina tetragona, Ascaridia

galli, Capillaria spp., Gongylonema spp., Heterakis gallinae,

·≈– Tetrameres spp. √«¡∂÷ß Trichostronglylus spp. ∑’Ëæ∫‰¥â

„π≈”‰ â‡≈Á°¢Õß·æ– ¡“ °—¥ DNA ¥â«¬ lysis buffer-CTAB

·≈–„™â‡∑§π‘§ PCR-RFLP „π°“√‡µ√’¬¡·≈–µ√«®À“·∂∫ DNA

‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫º≈∑’Ë‰¥â®“°°“√»÷°…“‡™◊ÈÕ∫‘¥ Eimeria CB38

¥â«¬«‘∏’‡¥’¬«°—π

º≈°“√∑¥≈Õß

º≈°“√∑¥ Õ∫§«“¡‰«¢Õß‡∑§π‘§ PCR °àÕπ¬àÕ¬¥â«¬

‡ÕÁπ‰´¡åµ—¥®”‡æ“–‡æ◊ËÕ·¬°™π‘¥‡™◊ÈÕ∫‘¥®“° Eimeria CB38

æ∫«à“®”π«π oocyst πâÕ¬∑’Ë ÿ¥∑’Ë “¡“√∂µ√«®À“‰¥â„π§√—Èßπ’È §◊Õ

0.12 oocyst ·≈–‡¡◊ËÕ∑”°“√·¬°™π‘¥‡™◊ÈÕ∫‘¥ Eimeria CB38

¥â«¬‡∑§π‘§ PCR-RFLP æ∫«à“¡’§«“¡‰«¢Õß°“√µ√«®«‘π‘®©—¬

Õ¬Ÿà∑’Ë 8 oocyst ¥—ß√Ÿª∑’Ë 1 ·≈– 2 µ“¡≈”¥—∫

º≈°“√∑¥ Õ∫§«“¡®”‡æ“–¢Õß‡∑§π‘§ PCR-RFLP

®“°‡™◊ÈÕ∫‘¥ Eimeria CB38 °—∫ª√ ‘µ„π√–∫∫∑“ß‡¥‘πÕ“À“√

¢Õß‰°à ‰¥â·°à Raillietina tetragona, R. echinobothrida, R.

cesticillus, Tapeworm segment (∑’Ë¬—ß‰¡à “¡“√∂·¬°™π‘¥‰¥â),

Ascaridia galli, Gongylonema spp., Heterakis gallinae (‡æ»

ºŸâ·≈–‡¡’¬), Tetrameres spp. ·≈–ª√ ‘µ„π≈”‰ â‡≈Á°¢Õß·æ–

‰¥â·°à Trichostrongylus spp. æ∫«à“‰¡à¡’º≈‘µ¿—≥±å PCR °—∫

DNA ¢Õß Heterakis gallinae (‡æ»ºŸâ), R. tetragona, R.

cesticillus, Ascaridia galli ·≈– Capillaria spp. (√Ÿª∑’Ë 3; Lane

3, 5, 7, 12 ·≈– 14 µ“¡≈”¥—∫) ·≈–æ∫º≈‘µ¿—≥±å PCR

®“ßÊ ¢π“¥ 400 bp ®“°µ—«Õ¬à“ß DNA ∑’Ë‰¥â®“° R.

echinobothrida ·≈– Tapeworm segment (√Ÿª∑’Ë 3; Lane 6

·≈– 10 µ“¡≈”¥—∫)  ”À√—∫ Gongylonema spp. æ∫º≈‘µ¿—≥±å

PCR ¡’¢π“¥ª√–¡“≥ 400 bp ·≈– 1,200 bp (√Ÿª∑’Ë 3; Lane

11) „π¢≥–∑’Ë Heterakis gallinae (‡æ»‡¡’¬) ·≈– Tetrameres

spp. ¡’¢π“¥ª√–¡“≥ 400 bp ·≈– 1,400 bp µ“¡≈”¥—∫ (√Ÿª

∑’Ë 3; Lane 4 ·≈– 13 µ“¡≈”¥—∫) ·≈– ÿ¥∑â“¬ Trichostrongylus

spp. ¡’º≈‘µ¿—≥±å PCR ∑’Ëª√–¡“≥ 1,200 bp (√Ÿª∑’Ë 4; Lane

4) ´÷Ëßª√ ‘µ™π‘¥π’È‡ªìπÀπÕπæ¬“∏‘„π≈”‰ â‡≈Á°¢Õß·æ–

®“°√Ÿª∑’Ë 4 · ¥ßº≈∑¥ Õ∫§«“¡®”‡æ“–¢Õß‡∑§π‘§

PCR-RFLP √–À«à“ß‡™◊ÈÕ∫‘¥ Eimeria CB38 °—∫ª√ ‘µ

Trichostrongylus spp. ∑’Ë¬àÕ¬¥â«¬‡ÕÁπ‰´¡åµ—¥®”‡æ“– 2 ™π‘¥

Triton x-100) ·≈â«π”À≈Õ¥ªØ‘°‘√‘¬“‡¢â“‡§√◊ËÕß GeneAmp

System 2700 ∑’Ë∑”°“√µ—Èß‚ª√·°√¡Õÿ≥À¿Ÿ¡‘·≈–‡«≈“¥—ßπ’È ∑’Ë

Initial PCR activation step 940´. 5 π“∑’ µ“¡¥â«¬ªØ‘°‘√‘¬“

≈Ÿ°‚´à∑’Ë 35 √Õ∫‚¥¬„™âÕÿ≥À¿Ÿ¡‘ ”À√—∫ denaturation step ∑’Ë

940´. 30 «‘π“∑’ annealing step ∑’Ë 540´. 30 «‘π“∑’ ·≈–

extension step ∑’Ë 720´. 45 «‘π“∑’ ®“°π—Èπ§ßÕÿ≥À¿Ÿ¡‘‰«â∑’Ë

final extension step ∑’Ë 720´. π“π 10 π“∑’ ·≈â«‡°Á∫√—°…“

º≈‘µ¿—≥±å PCR ∑’Ë 40´. ®“°π—Èππ”º≈‘µ¿—≥±å PCR ¡“

«‘‡§√“–Àå¥â«¬ 2% agarose gel electrophoresis ¬âÕ¡ DNA ¥â«¬

ethidium bromide ·≈–∂à“¬√Ÿª·∂∫ DNA ¿“¬„µâ√—ß ’Õ—≈µ√â“

‰«‚Õ‡≈µ

°“√¬àÕ¬º≈‘µ¿—≥±åæ’́ ’Õ“√å¥â«¬‡ÕÁπ‰´¡åµ—¥®”‡æ“– (Restriction

Fragment Length Polymorphisms)

µ°µ–°Õπº≈‘µ¿—≥±å PCR ¥â«¬«‘∏’ ethanol precipita-

tion (4 M NaCl ·≈– 100% cold ethanol) ·≈â«π”‰ª·™à‡¬Áπ

∑’ËÕÿ≥À¿Ÿ¡‘ -200´. π“πÕ¬à“ßπâÕ¬ 1 ™—Ë«‚¡ß À≈—ß®“°π—Èπªíòπ

‡À«’Ë¬ß∑’Ë§«“¡‡√Á« 13,500 √Õ∫µàÕπ“∑’ π“π 30 π“∑’ ‡¡◊ËÕæ∫

µ–°Õπ DNA ∫√‘‡«≥°âπÀ≈Õ¥≈â“ßµ–°Õπ DNA „Àâ∫√‘ ÿ∑∏‘Ï

¥â«¬ 70% cold ethanol 1 §√—Èß µàÕ®“°π—Èππ”¡“ªíòπ‡À«’Ë¬ß∑’Ë

§«“¡‡√Á« 13,500 √Õ∫µàÕπ“∑’ π“π 30 π“∑’ ∑”„Àâµ–°Õπ

DNA ·Àâß ·≈â«®÷ß‡µ‘¡πÈ”°≈—Ëπ∫√‘ ÿ∑∏‘Ï ª√‘¡“µ√ 5 µl ‡æ◊ËÕ

≈–≈“¬µ–°Õπ DNA

 à«πº ¡„π°“√¬àÕ¬¥â«¬‡ÕÁπ‰´¡åµ—¥®”‡æ“– ª√–°Õ∫

¥â«¬ µ—«Õ¬à“ß DNA 5 µl ·≈–‡ÕÁπ‰´¡åµ—¥®”‡æ“– 1 unit

(Promega) „πª√‘¡“µ√ ÿ∑∏‘ 10 µl ·≈–·™à∑’ËÕÿ≥À¿Ÿ¡‘ 370´.

π“π 1 ™—Ë«‚¡ß ·≈â«π”º≈‘µ¿—≥±å PCR ∑’Ë∂Ÿ°¬àÕ¬·≈â«¡“

«‘‡§√“–Àå¥â«¬ 2% agarose gel electrophoresis ¬âÕ¡ ’ ethidium

bromide µ√«®À“·∂∫ DNA ¿“¬„µâ√—ß ’Õ—≈µ√â“‰«‚Õ‡≈µ·≈–

∂à“¬√Ÿª

°“√∑¥ Õ∫§«“¡‰«¢Õß‡∑§π‘§ PCR-RFLP

π” DNA ¢Õß Eimeria CB38 ∑’Ë °—¥¥â«¬«‘∏’ Lysis

buffer-CTAB ¡“∑” 2-fold dilution ‚¥¬ DNA ∑’Ë °—¥‰¥â‡√‘Ë¡

µâπ¡’®”π«π 104 oocyst/200 µl ¥—ßπ—Èπ®”π«π —¡æ—π∏å¢Õß

oocyst ∑’Ë„™â„πªØ‘°‘√‘¬“ PCR ¡’¥—ßπ’È§◊Õ  62.50, 31.25, 15.63,

7.81, 3.91, 1.96, 0.98, 0.49, 0.24 ·≈– 0.12 oocyst/

2.5 µl
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¢π“¥¢Õß DNA À≈—ß°“√„™â‡ÕÁπ‰´¡åµ—¥®”‡æ“– (bp)

™π‘¥¢Õß‡™◊ÈÕ∫‘¥                         Alu I                      Hha I                  Hpa II               Hae III

          ‡ÕÁπ‰´¡å·≈–              5' AGûCT 3'              5' GûCGC 3'            5' CûCGG 3'         5' GGûCC 3'

        ≈”¥—∫‡∫ ®”‡æ“–

E. acervulina 38 183 201 19 39 45 9 226 68 (354) -

E. maxima (27) 38 (56) (100) 201 19 39 45 93 226 106 (316) -

E. necatrix 70 (169) 183 45 (58) 93 226 48 (70) 106 (198) (130) (292)

E. tenella 38 70 (131) 183 45 93 (284) 48 106 (268) -

( ) §◊Õ ¢π“¥¢Õß DNA ∑’Ë®”‡æ“–µàÕ‡™◊ÈÕ·µà≈–™π‘¥

µ“√“ß∑’Ë 1 ¢π“¥¢Õß DNA ¢Õß‡™◊ÈÕ∫‘¥ E. acervulina, E. maxima, E. necatrix ·≈– E. tenella À≈—ß°“√„™â‡ÕÁπ‰´¡åµ—¥®”‡æ“–™π‘¥

Alu I, Hha I, Hpa II ·≈– Hae III

√Ÿª∑’Ë 1 §«“¡‰«¢Õß‡∑§π‘§ PCR µàÕ‡™◊ÈÕ∫‘¥ Eimeria CB38 ®”π«π‡∑’¬∫‡∑à“ 0.12 oocyst Lane M: 1.5 Kbp DNA ladder
marker; Lane1,6: Negative control (H

2
O); Lane 2: º≈‘µ¿—≥±å PCR ¢Õß Eimeria CB38 ®”π«π 62.50 oocysts; Lane

3: º≈‘µ¿—≥±å PCR ¢Õß Eimeria CB38 ®”π«π  31.25 oocysts; Lane 4: º≈‘µ¿—≥±å PCR ¢Õß Eimeria CB38 ®”π«π
15.63 oocysts; Lane 5: º≈‘µ¿—≥±å PCR ¢Õß Eimeria CB38 ®”π«π 7.81 oocysts; Lane 7: º≈‘µ¿—≥±å PCR ¢Õß
Eimeria CB38 ®”π«π 3.91 oocysts; Lane 8: º≈‘µ¿—≥±å PCR ¢Õß Eimeria CB38 ®”π«π 1.96 oocysts; Lane 9:
º≈‘µ¿—≥±å PCR ¢Õß Eimeria CB38 ®”π«π 0.98 oocyst; Lane 10: º≈‘µ¿—≥±å PCR ¢Õß Eimeria CB38 ®”π«π 0.49
oocyst; Lane 11: º≈‘µ¿—≥±å PCR ¢Õß Eimeria CB38 ®”π«π 0.24 oocyst; Lane 12: º≈‘µ¿—≥±å PCR ¢Õß Eimeria
CB38 ®”π«π 0.12 oocyst
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√Ÿª∑’Ë 2 §«“¡‰«¢Õß‡∑§π‘§ PCR-RFLP µàÕ‡™◊ÈÕ∫‘¥ Eimeria CB38 ®”π«π‡∑’¬∫‡∑à“ 8 oocysts Lane M: 1.5 Kbp DNA ladder
marker; Lane 1: º≈‘µ¿—≥±å PCR ®“° Eimeria CB38 ¢π“¥ 422 bp; Lane 2: º≈‘µ¿—≥±å PCR ®“° Eimeria CB38
¬àÕ¬¥â«¬‡Õπ‰´¡å Alu I ¢π“¥ 183 bp, 169 bp; Lane 3: º≈‘µ¿—≥±å PCR ®“° Eimeria CB38 ¬àÕ¬¥â«¬‡Õπ‰´¡å Hha
I ¢π“¥ 284 bp, 226 bp; Lane 4: º≈‘µ¿—≥±å PCR ®“° Eimeria CB38 ¬àÕ¬¥â«¬‡Õπ‰´¡å Hpa II ¢π“¥ 268 bp; Lane
5: º≈‘µ¿—≥±å PCR ®“° Eimeria CB38 ¬àÕ¬¥â«¬‡Õπ‰´¡å Hae III ¢π“¥ 422 bp, 292 bp, 130 bp

√Ÿª∑’Ë 3 §«“¡®”‡æ“–¢Õß‡∑§π‘§ PCR ∑’Ë∫√‘‡«≥ 18S rRNA gene ¢Õß Eimeria spp. µàÕª√ ‘µ„π√–∫∫∑“ß‡¥‘πÕ“À“√¢Õß‰°à
Lane M: 1.5 Kbp DNA ladder marker; Lane 1,8: Negative control (H

2
O); Lane 2,9: Positive control (º≈‘µ¿—≥±å

PCR ¢Õß Eimeria CB38); Lane 3: º≈‘µ¿—≥±å PCR ¢Õß Heterakis gallinae (‡æ»ºŸâ); Lane 4: º≈‘µ¿—≥±å PCR ¢Õß
Heterakis gallinae (‡æ»‡¡’¬); Lane 5: º≈‘µ¿—≥±å PCR ¢Õß Raillietina tetragona; Lane 6: º≈‘µ¿—≥±å PCR ¢Õß
Raillietina echinobothrida; Lane 7: º≈‘µ¿—≥±å PCR ¢Õß Raillietina cesticillus; Lane 10: º≈‘µ¿—≥±å PCR ¢Õß
Tapeworm segment; Lane 11: º≈‘µ¿—≥±å PCR ¢Õß Gongylonema spp.; Lane 12: º≈‘µ¿—≥±å PCR ¢Õß Ascaridia
galli; Lane 13: º≈‘µ¿—≥±å PCR ¢Õß Tetrameres spp.; Lane 14: º≈‘µ¿—≥±å PCR ¢Õß Capillaria spp
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√Ÿª∑’Ë 4 §«“¡®”‡æ“–¢Õß‡∑§π‘§ PCR-RFLP ∑’Ë∫√‘‡«≥ 18S rRNA gene ∑’Ë·µ°µà“ß°—π√–À«à“ß Eimeria CB38 °—∫ Trichostrongylus
spp. Lane M: 1.5 Kbp DNA ladder marker; Lane 1: º≈‘µ¿—≥±å PCR ¢Õß Eimeria CB38 ¢π“¥ 422 bp; Lane 2:
º≈‘µ¿—≥±å PCR-RFLP ¢Õß Eimeria CB38 µ—¥¥â«¬‡ÕÁπ‰´¡å Hpa II ¢π“¥ 268 bp; Lane 3: º≈‘µ¿—≥±å PCR-RFLP ¢Õß
Eimeria CB38 µ—¥¥â«¬‡ÕÁπ‰´¡å Hae III ¢π“¥ 130 bp, 292 bp, 422 bp; Lane 4: º≈‘µ¿—≥±å PCR ¢Õß Trichostrongylus
spp. ¢π“¥ 1,200 bp; Lane 5: º≈‘µ¿—≥±å PCR-RFLP ¢Õß Trichostrongylus spp.µ—¥¥â«¬‡ÕÁπ‰´¡å Hpa II; Lane 6:
º≈‘µ¿—≥±å PCR-RFLP ¢Õß Trichostrongylus spp.µ—¥¥â«¬‡ÕÁπ‰´¡å Hae III ¢π“¥ 1,100 bp

√Ÿª∑’Ë 5 °“√·¬°™π‘¥‡™◊ÈÕ∫‘¥∑’Ë¡’„π«—§ ’́π‡™◊ÈÕ‡ªìπ Immucox®(I) ª√–°Õ∫¥â«¬‡™◊ÈÕ∫‘¥Õ¬à“ßπâÕ¬ 4 ™π‘¥ §◊Õ E. acervulina,
E. maxima, E. necatrix ·≈– E. tenella ¥â«¬‡∑§π‘§ PCR-RFLP ∑’Ë∫√‘‡«≥ 18S rRNA gene Lane M: 1.5 Kbp DNA
ladder marker; Lane 1: º≈‘µ¿—≥±å PCR ®“°‡™◊ÈÕ∫‘¥∑’Ë¡’„π«—§ ’́π‡™◊ÈÕ‡ªìπ Immucox®(I) ¢π“¥ 422 bp; Lane 2: º≈‘µ¿—≥±å
PCR-RFLP ¢Õß«—§ ’́π‡™◊ÈÕ‡ªìπ Immucox®(I) µ—¥¥â«¬‡ÕÁπ‰´¡å Alu I ¢π“¥ 201 bp, 169 bp; Lane 3: º≈‘µ¿—≥±å
PCR-RFLP ¢Õß«—§ ’́π‡™◊ÈÕ‡ªìπ Immucox®(I) µ—¥¥â«¬‡ÕÁπ‰´¡å Hha I ¢π“¥ 284 bp, 226 bp; Lane 4: º≈‘µ¿—≥±å PCR-
RFLP ¢Õß«—§ ’́π‡™◊ÈÕ‡ªìπImmucox®(I) µ—¥¥â«¬‡ÕÁπ‰´¡å Hpa II ¢π“¥ 422 bp, 354 bp, 316 bp, 268 bp, 106 bp;
Lane 5: º≈‘µ¿—≥±å PCR-RFLP ¢Õß«—§ ’́π‡™◊ÈÕ‡ªìπ Immucox®(I) µ—¥¥â«¬‡ÕÁπ‰´¡å Hae III 422 bp, 292 bp, 130 bp
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§◊Õ Hpa II ·≈– Hae III æ∫«à“ “¡“√∂·¬°™π‘¥‡™◊ÈÕ∫‘¥‰¥â 2

™π‘¥ §◊Õ E. tenella  ¡’¢π“¥™‘Èπ à«π DNA ∑’Ë 106 bp ·≈–

268 bp  à«π E. necatrix  ®–¡’¢π“¥¢Õß™‘Èπ à«π DNA 106

bp ‡¡◊ËÕ¬àÕ¬¥â«¬‡ÕÁπ‰´¡å Hpa II  à«πº≈°“√∑¥ Õ∫°—∫ª√ ‘µ

Trichostrongylus spp. ‰¡àæ∫º≈‘µ¿—≥±å PCR ‡¡◊ËÕ¬àÕ¬¥â«¬

‡ÕÁπ‰´¡å Hpa II ·≈–‡¡◊ËÕ¬àÕ¬º≈‘µ¿—≥±å PCR ¥â«¬‡ÕÁπ‰´¡å Hae

III æ∫«à“ ™‘Èπ à«π DNA ¢Õß E. tenella  ¡’¢π“¥ 422 bp

·≈–™‘Èπ à«π DNA ¢Õß E. necatrix ¡’ 2 ¢π“¥ §◊Õ 130 bp

·≈– 292 bp „π¢≥–∑’Ëº≈‘µ¿—≥±å¢Õß Trichostrongylus spp.

¡’¢π“¥¢Õß™‘Èπ à«π DNA 1,100 bp ´÷Ëß‡∑§π‘§ PCR-RFLP

· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡·µ°µà“ß¢Õß¢π“¥¢Õß™‘Èπ à«π DNA

√–À«à“ß Eimeria CB38 ·≈– Trichostrongylus spp. ‰¥â‡ªìπ

Õ¬à“ß¥’

®“°‡∑§π‘§ PCR-RFLP ∑’Ë¬àÕ¬¥â«¬‡ÕÁπ‰´¡åµ—¥®”‡æ“– 4

™π‘¥ §◊Õ Alu I, Hha I, Hpa II ·≈– Hae III æ∫«à“ “¡“√∂

·¬°‡™◊ÈÕ∫‘¥®“° Eimeria CB38 ‰¥â 3 ™π‘¥ §◊Õ E. maxima

¡’¢π“¥º≈‘µ¿—≥±å∑’Ë®”‡æ“–Õ¬Ÿà∑’Ë 100 bp ‡¡◊ËÕ¬àÕ¬¥â«¬‡ÕÁπ‰´¡å

µ—¥®”‡æ“– Alu I  à«π E. necatrix ¡’¢π“¥º≈‘µ¿—≥±å∑’Ë

®”‡æ“–Õ¬Ÿà∑’Ë 292 bp ·≈– 130 bp ‡¡◊ËÕ¬àÕ¬¥â«¬‡ÕÁπ‰´¡åµ—¥

®”‡æ“– Hae III  ·≈– E. tenella  ¡’¢π“¥º≈‘µ¿—≥±å∑’Ë®”‡æ“–

Õ¬Ÿà∑’Ë 284 bp ·≈– 268 bp ‡¡◊ËÕ¬àÕ¬¥â«¬‡ÕÁπ‰´¡åµ—¥®”‡æ“–

Hha I ·≈– Hpa II µ“¡≈”¥—∫ ¥—ß√Ÿª∑’Ë 2 ‚¥¬º≈°“√∑¥ Õ∫

‡ª√’¬∫‡∑’¬∫¢π“¥¢Õßº≈‘µ¿—≥±å PCR-RFLP ∑’Ë‰¥â Õ¥§≈âÕß

µ“¡µ“√“ß∑’Ë 1 πÕ°®“°π’È‰¥â∑”°“√»÷°…“·¬°™π‘¥‡™◊ÈÕ∫‘¥®“°

«—§´’π‡™◊ÈÕ‡ªìπ Immucox®(I) ¥â«¬‡∑§π‘§ PCR-RFLP ‡™àπ°—π

‚¥¬ “¡“√∂·¬°‡™◊ÈÕ∫‘¥‰¥â 4 ™π‘¥ ÷́Ëß Õ¥§≈âÕß°—∫∑’Ë√–∫ÿ‰«â∑’Ë

©≈“°¢â“ßº≈‘µ¿—≥±å §◊Õ (Àπ÷Ëß) E. acervulina ¡’¢π“¥º≈‘µ¿—≥±å

∑’Ë®”‡æ“–Õ¬Ÿà∑’Ë 354 bp ‡¡◊ËÕ¬àÕ¬¥â«¬‡ÕÁπ‰´¡åµ—¥®”‡æ“– Hpa II,

( Õß) E. maxima ¡’¢π“¥º≈‘µ¿—≥±å∑’Ë®”‡æ“–Õ¬Ÿà∑’Ë 100 bp

·≈– 316 bp ‡¡◊ËÕ¬àÕ¬¥â«¬‡ÕÁπ‰´¡åµ—¥®”‡æ“– Alu I ·≈– Hpa

II µ“¡≈”¥—∫, ( “¡) E. necatrix ¡’¢π“¥º≈‘µ¿—≥±å∑’Ë®”‡æ“–

Õ¬Ÿà∑’Ë 169 bp ·≈– 292 bp √à«¡°—∫ 130 bp ‡¡◊ËÕ¬àÕ¬¥â«¬

‡ÕÁπ‰´¡å µ—¥®”‡æ“– Alu I ·≈– Hae III µ“¡≈”¥—∫ ·≈– ( ’Ë)

E. tenella  ¡’¢π“¥º≈‘µ¿—≥±å∑’Ë®”‡æ“–Õ¬Ÿà∑’Ë 284 bp ·≈– 268

bp ‡¡◊ËÕ¬àÕ¬¥â«¬‡ÕÁπ‰´¡åµ—¥®”‡æ“– Hha I ·≈– Hpa II µ“¡

≈”¥—∫ ¥—ßµ“√“ß∑’Ë 1 ·≈–√Ÿª∑’Ë 5 ‚¥¬¢π“¥™‘Èπ à«π DNA ∑’Ë

®”‡æ“–®–®—¥Õ¬Ÿà„π«ß‡≈Á∫

«‘®“√≥å

®“°°“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“‡∑§π‘§ PCR-RFLP

‡ªìπ‡∑§π‘§Àπ÷Ëß∑’Ë “¡“√∂π”¡“„™â„π°“√»÷°…“§«“¡À≈“°À≈“¬

(polymorphisms) ‡æ◊ËÕ·¬°™π‘¥‡™◊ÈÕ∫‘¥ Eimeria CB38 ·≈–

‡™◊ÈÕ∫‘¥®“°«—§´’π‡™◊ÈÕ‡ªìπ Immucox®(I) ∑’Ë∫√‘‡«≥ 18S

ribosomal RNA gene ‚¥¬‰¥â√—∫°“√‡æ‘Ë¡®”π«π DNA ¥â«¬

‡∑§π‘§ PCR ÷́Ëß„π°“√»÷°…“§√—Èßπ’È‰¥â∑”°“√ÕÕ°·∫∫ Primer

®”π«π 1 §Ÿà ∑’Ë¡’§«“¡®”‡æ“–µàÕ∫√‘‡«≥∑’Ë‡√’¬°«à“ conserved

region ¢Õß Eimeria spp. „π‰°à ∑”„Àâ‰¥âº≈‘µ¿—≥±å¢π“¥ 422

bp ·≈–π”º≈‘µ¿—≥±å PCR ¡“·¬°™π‘¥‡™◊ÈÕ∫‘¥¥â«¬‡ÕÁπ‰´¡åµ—¥

®”‡æ“–∑’Ë¡’¥â«¬°—π 4 ™π‘¥ §◊Õ Alu I, Hha I, Hpa II ·≈– Hae

III ‚¥¬‡∑§π‘§ PCR-RFLP ‡ªìπ‡∑§π‘§∑’Ë¡’§«“¡‰«·≈–§«“¡

®”‡æ“– Ÿß „π°“√π”¡“„™âµ√«®«‘π‘®©—¬‚√§ (Sangster et al.,

2002) ·≈–¡’°“√π”‡∑§π‘§ PCR-RFLP ¡“„™âª√–‚¬™πå„π

°“√»÷°…“¥â“πµà“ßÊ ‡™àπ Taxonomy ·≈– Phylogeny ¢Õß‡™◊ÈÕ

∫‘¥„π —µ«åøíπ·∑– (Hnida and Duszynnski, 1999) ·≈–»÷°…“

°“√√–∫“¥ ”À√—∫µ√«® Õ∫À“§«“¡®”‡æ“–¢Õß DNA ®“°

oocyst ∑’Ëªπ‡ªóôÕπ„πµ—«Õ¬à“ßÕÿ®®“√–À√◊Õ ‘Ëß·«¥≈âÕ¡‰¥â (Woods

et al., 2000)

°“√»÷°…“§«“¡‰«¢Õß‡∑§π‘§ PCR „π¢≥–∑’Ë¬—ß‰¡à‰¥â

∑”‡∑§π‘§ RFLP §√—Èßπ’Èæ∫«à“„™â®”π«π oocyst πâÕ¬ ÿ¥∑’Ëµ√«®

æ∫‰¥âÕ¬Ÿà∑’Ë 0.12 oocyst ‚¥¬„Àâº≈‘µ¿—≥±å PCR ∑’Ë¡’¢π“¥ 422

bp ´÷Ëßµà“ß°—∫°“√»÷°…“¢Õß Yao-Chi ·≈–§≥– (2003) ∑’Ëæ∫

«à“§«“¡‰«¢Õß‡∑§π‘§ PCR  “¡“√∂µ√«®æ∫º≈‘µ¿—≥±å PCR

¢π“¥ 463 bp ¢Õß E. tenella ∑’Ë∫√‘‡«≥ ITS-1 ‰¥â‡¡◊ËÕ„™â

®”π«π oocyst 50 oocysts ®“°ª√–‡∑»‰µâÀ«—π ·≈–§«“¡‰«

¢Õß‡∑§π‘§ PCR-RFLP ∑’Ë “¡“√∂µ√«®·¬°™π‘¥‡™◊ÈÕ∫‘¥‰¥â

„π§√—Èßπ’ÈÕ¬Ÿà∑’Ë 8 oocysts ́ ÷Ëß‡∑§π‘§ PCR-RFLP µâÕß„™â®”π«π

oocyst ¡“°°«à“‡∑§π‘§ PCR ‡æ◊ËÕ„Àâßà“¬µàÕ°“√µ√«® Õ∫ DNA

∑’Ë¡’¢π“¥‡≈Á°ª√–¡“≥ 100-200 bp ‰¥â À≈—ß®“°°“√¬àÕ¬¥â«¬

‡ÕÁπ‰´¡åµ—¥®”‡æ“–

®“°º≈°“√∑¥≈ÕßÀ“§«“¡®”‡æ“–¢Õß 18S rRNA gene

¢Õß Eimeria spp. ∑’Ë¡’°—∫ª√ ‘µ„π√–∫∫∑“ß‡¥‘πÕ“À“√¢Õß

‰°à·≈–ª√ ‘µ„π≈”‰ â‡≈Á°¢Õß·æ–„π§√—Èßπ’Èæ∫«à“ Primer ∑’Ë„™â

„π°“√»÷°…“¡’§«“¡®”‡æ“–µàÕ°“√‡æ‘Ë¡ª√‘¡“≥ “√æ—π∏ÿ°√√¡

„πµ”·Àπàß 18S rRNA gene ¢Õß‡™◊ÈÕ∫‘¥ Eimeria spp. ·µà

‰¡à¡’§«“¡®”‡æ“–µàÕª√ ‘µ„π√–∫∫∑“ß‡¥‘πÕ“À“√¢Õß‰°à·≈–

ª√ ‘µ„π≈”‰ â‡≈Á°¢Õß·æ– ∑—Èßπ’È‡π◊ËÕß®“°ª√ ‘µ„π√–∫∫∑“ß

‡¥‘πÕ“À“√¢Õß‰°à ‡™àπ Gongylonema spp. ·≈– Tetrameres

spp. ª√ ‘µ∑—Èß 2 ™π‘¥Õ“»—¬Õ¬Ÿà∑’Ë°√–‡æ“–Õ“À“√ ·≈–
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proventriculus µ“¡≈”¥—∫  à«π Capillaria spp., Raillietina spp.

·≈– Tapeworm segment Õ◊ËπÊ ‡ªìπæ¬“∏‘∑’ËÕ“»—¬„π≈”‰ â‡≈Á°

¢Õß‰°à ·≈–æ¬“∏‘ Heterakis spp. (‡æ»‡¡’¬) Õ“»—¬Õ¬Ÿà∑’Ë‰ âµ—π

‡™àπ‡¥’¬«°—∫‡™◊ÈÕ∫‘¥ ·µàº≈‘µ¿—≥±å PCR ®“ßÊ ¢Õßæ¬“∏‘∑—Èß

2 ™π‘¥ ∑’Ëæ∫¡’¢π“¥ª√–¡“≥ 400 bp ÷́Ëßµà“ß°—π‡≈Á°πâÕ¬°—∫

Eimeria spp. ∑’Ë¡’º≈‘µ¿—≥±å PCR ¢π“¥ 422 bp ·≈–®“°°“√

µ√«® Õ∫≈”¥—∫æ—π∏ÿ°√√¡¢Õß Heterakis spp. ∑’Ë∫√‘‡«≥ 18S

ribosomal RNA gene (accession number §◊Õ AF 083003)

æ∫«à“ Primer ∑’ËÕÕ°·∫∫„Àâ®”‡æ“–°—∫ Eimeria spp. ·≈–‰¡à

 “¡“√∂®—∫°—∫ DNA ·¡à·∫∫¢Õßæ¬“∏‘ Heterakis spp. ‰¥â

¥—ßπ—Èπº≈‘µ¿—≥±å PCR ¢π“¥ 400 bp πà“®–¡“®“°°“√‡ªóôÕπ

ªπ “√æ—π∏ÿ°√√¡µ“¡∏√√¡™“µ‘¢Õß‡™◊ÈÕ∫‘¥∑’Ë¡’„π≈”‰ â‰°à

º≈°“√»÷°…“„π§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“‡∑§π‘§ PCR-RFLP

 “¡“√∂π”¡“„™â„π°“√·¬°™π‘¥‡™◊ÈÕ∫‘¥∑’Ëª√–°Õ∫Õ¬Ÿà„π Eimeria

CB38 ∑’Ë‰¡à‡§¬¡’°“√·¬°™π‘¥¡“°àÕπ‰¥â 3 ™π‘¥ §◊Õ E. maxima,

E. necatrix ·≈– E. tenella ·≈–®“°«—§ ’́π‡™◊ÈÕ‡ªìπ Immucox®

(I) ‰¥â 4 ™π‘¥ §◊Õ E. acervulina, E. maxima, E.necatrix ·≈–

E. tenella ¥â«¬‡ÕÁπ‰´¡åµ—¥®”‡æ“– 4 ™π‘¥ §◊Õ Alu I, Hha I,

Hpa II ·≈– Hae III ‚¥¬ª°µ‘·≈â««—§ ’́π‡™◊ÈÕ‡ªìπ Immucox®

(I) ®–¡’‡™◊ÈÕ∫‘¥∑—Èß 4 ™π‘¥π’È‡ªìπ à«πª√–°Õ∫¿“¬„π«—§ ’́π

(Vermeulen et al., 2001) ®“°º≈°“√»÷°…“„π§√—Èßπ’È„Àâº≈

 Õ¥§≈âÕß°—∫ Jinneman ·≈–§≥– (1996) ∑’Ë “¡“√∂·¬°

™π‘¥√–À«à“ß‡™◊ÈÕ Cyclospora spp. ́ ÷Ëß‡ªìπ‚ª√‚µ —́«∑’Ë∑”„Àâ‡°‘¥

‚√§∑âÕß‡ ’¬„π§π ·≈– Eimeria spp. „π‰°à ¥â«¬ ‡∑§π‘§

PCR-RFLP ‚¥¬„™â‡ÕÁπ‰´¡åµ—¥®”‡æ“– MnI I ∑’Ë∫√‘‡«≥ 18S

rRNA gene „π¢≥–∑’Ë°“√»÷°…“¢Õß Wood ·≈– §≥– (2000)

„™â‡∑§π‘§ PCR-RFLP ∑’Ë à«π¢Õß ITS-2 (Intertranscription

spacer-2) æ∫«à“ “¡“√∂·¬°™π‘¥‡™◊ÈÕ∫‘¥„π‰°à‰¥â∂÷ß 6 ™π‘¥

‚¥¬„™â‡ÕÁπ‰´¡åµ—¥®”‡æ“– 3 ™π‘¥ §◊Õ Cfo I, Sau 3AI ·≈–

Taq I  à«π°“√·¬°™π‘¥‡™◊ÈÕ∫‘¥„π«—§ ’́π‡™◊ÈÕ‡ªìπ Immucox®(I)

¬—ß‰¡à¡’ºŸâ„¥∑”°“√»÷°…“ ·µà„π«—§ ’́π‡™◊ÈÕ‡ªìπ Coccivac-B ·≈–

Coccivac-D You-Chi ·≈–§≥– (2003)  “¡“√∂·¬°™π‘¥

‡™◊ÈÕ∫‘¥‰¥â 5 ™π‘¥ §◊Õ E.acervulina, E. brunette, E. maxima,

E.necatrix ·≈– E. tenella ∑’Ë∫√‘‡«≥ ITS-1 ‰¥â¥â«¬‡∑§π‘§ PCR

Õ¬à“ß‰√°Áµ“¡°“√µ√«® Õ∫¥â«¬‡∑§π‘§ PCR-RFLP „π§√—Èßπ’È

∂◊Õ«à“‰¥âº≈™—¥‡®π·≈–√«¥‡√Á« À“°·µà„™â·¬°™π‘¥‡™◊ÈÕ∫‘¥‰¥â

‡æ’¬ß 4 ™π‘¥‡∑à“π—Èπ ´÷Ëß°ÁÕ“®‡æ’¬ßæÕµàÕ°“√»÷°…“‡™◊ÈÕ∫‘¥

‡π◊ËÕß®“°„π ¿“æªí®®ÿ∫—π‡™◊ÈÕ∫‘¥∑—Èß 4 ™π‘¥ ‡ªìπ‡™◊ÈÕ∑’Ëæ∫‰¥â

‡ ¡Õ„π°“√‡≈’È¬ß‰°à ∂â“µâÕß°“√·¬°‡™◊ÈÕ∫‘¥À≈“¬Ê ™π‘¥„π

‡«≈“‡¥’¬«°—π ®”‡ªìπµâÕß„™â‡ÕÁπ‰´¡åÀ≈“¬™π‘¥¡“°¢÷Èπ®÷ß®–„Àâ

º≈°“√µ√«® Õ∫™—¥‡®π¢÷Èπ

°“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“ ‡∑§π‘§ PCR-RFLP ¡’

§«“¡®”‡æ“–µàÕ°“√∑¥ Õ∫™π‘¥¢Õß‡™◊ÈÕ∫‘¥ Ÿß ·≈–§à“„™â®à“¬

„π°“√ªØ‘∫—µ‘πâÕ¬°«à“ ‚¥¬‡∑§π‘§ PCR-RFLP  “¡“√∂π”¡“

„™â»÷°…“‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ °àÕπ°“√π”™‘Èπ à«π DNA

‰ªÀ“≈”¥—∫‡∫ ∂â“®”‡ªìπ ‡™àπ º≈‘µ¿—≥±å PCR ∑’Ë¡’¢π“¥ 198

bp ®”‡æ“–µàÕ E. necatrix ‡¡◊ËÕ¬àÕ¬¥â«¬‡ÕÁπ‰´¡å Hpa II ‰¡à

 “¡“√∂µ√«®æ∫‰¥âµ“¡µ“√“ß∑’Ë 1 ¥—ßπ—Èπ®÷ß§«√‡æ‘Ë¡¢—ÈπµÕπ

°“√»÷°…“„Àâ≈–‡Õ’¬¥¢÷Èπ‚¥¬π”™‘Èπ à«π DNA ‰ªÀ“≈”¥—∫‡∫ 

‡æ◊ËÕ„Àâ‰¥âº≈°“√∑¥≈Õß∑’Ë™—¥‡®π¢÷Èπ Õ¬à“ß‰√°Áµ“¡§«√∑”°“√

»÷°…“‡æ‘Ë¡‡µ‘¡„π°√≥’∑’ËµâÕß°“√π”‡∑§π‘§ PCR-RFLP ¡“„™â

„π°“√·¬°™π‘¥‡™◊ÈÕ∫‘¥™π‘¥Õ◊ËπÊ Õ’° ‚¥¬‡≈◊Õ°∫√‘‡«≥ à«πÕ◊Ëπ

¢Õß ribosomal RNA ‡™àπ Internal Transcribed Spacer 1

(ITS 1) À√◊Õ Internal Transcribed Spacer 2 (ITS 2) ‡æ◊ËÕ

®–‰¥â∑√“∫∂÷ß≈—°…≥–¢Õß‡™◊ÈÕ∫‘¥∑’Ë·¬°‰¥â‡æ‘Ë¡¡“°¢÷Èπ·≈–

·¡àπ¬”¢÷Èπ ¥—ßπ—Èπ‡∑§π‘§ PCR-RFLP ®÷ßπà“®–¡’ª√–‚¬™πå„π

°“√π”‰ª„™â»÷°…“·¬°™π‘¥‡™◊ÈÕ∫‘¥∑’Ë„Àâ§«“¡ ”§—≠∑“ß¥â“π

√–∫“¥«‘∑¬“ ∑“ß¥â“π«—§´’π À√◊Õ·¡â·µàÕ“®„™â·¬°‡™◊ÈÕ∫‘¥ “¬

æ—π∏ÿå∑’Ë¥◊ÈÕ¬“‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫æ√–§ÿ≥∑ÿπÕÿ¥Àπÿπ·≈– àß‡ √‘¡«‘∑¬“π‘æπ∏å

√–¥—∫∫—≥±‘µ»÷°…“„π ∂“∫—πÕÿ¥¡»÷°…“¢Õß√—∞ ∑∫«ß

¡À“«‘∑¬“≈—¬ ªï°“√»÷°…“ 2546 ∫√‘…—∑‰∫‚Õ®’‚π‡¡¥ ∑’Ë‡Õ◊ÈÕ‡øóôÕ

™ÿ¥Õÿª°√≥å ”À√—∫∂à“¬¿“æ‡®≈·≈–∫√‘…—∑ Fort Dodge ∑’Ë‡Õ◊ÈÕ‡øóôÕ

«—§´’π‡™◊ÈÕ‡ªìπ Immucox®(I)
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