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Research Articles

Abstract

This study focused on sensitivity and detection of Streptococcus agalactiae from tilapia (Oreochromis

niloticus) by using polymerase chain reaction (PCR) and culture methods. Genomic DNA, extracted by GF-1

bacterial extraction kit, was used as a template for PCR reaction with 16S rRNA primers from S. agalactiae

isolated from moribund tilapia. The results showed a significant rapid detection of S. agalactiae when using 0.1 ng

of DNA template in a 14 μl PCR reaction. Multiplex PCR was also developed using a pair of primers from

16S rRNA of S. agalactiae (F1/IMOD) in combination with specific primers (L99/Oce215R) in the region of 28S

rRNA S. agalactiae detection in tilapia's (IP injection) blood samples were divided into 5 concentration levels:

0, 101, 102, 103, 104 and 105 CFU/ml (n=5). Within 7 days, application of multiplex-PCR assay for rapid detection of

S. agalactiae in the experimental infected tilapia gave positive reaction on the 1st day post-infection in tilapia

at the concentration of 101 CFU/ml to 105 CFU/ml (60%). In contrast, bacterial culture gave positive result on the

6th day at the concentration of 104 CFU/ml to 105  CFU/ml (20%). The PCR result show that the PCR technique

is an effective tool for rapid detection of S. agalactiae than the traditional technique. Therefore, it could be a

useful alternative to the culture base method for a routines diagnosis of streptococcal infection in fish.
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°“√ª√–¬ÿ°μå„™â‡∑§π‘§ Multiplex PCR „π°“√μ√«®‡™◊ÈÕ Streptococcus

agalactiae „πª≈“π‘≈ (Oreochromis niloticus)
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∫∑§—¥¬àÕ

ß“π«‘®—¬π’È¡’®ÿ¥ª√– ß§å‡æ◊ËÕ»÷°…“§«“¡‰«¢ÕßªØ‘°‘√‘¬“ PCR ·≈–μ‘¥μ“¡°“√μ√«®À“‡™◊ÈÕ·∫§∑’‡√’¬ Streptococcus

agalactiae ∑’Ë°àÕ‚√§ ‡μ√ª‚μ§Õ§‚§ ‘́ „πª≈“π‘≈ (Oreochromis niloticus) ‚¥¬∑”°“√ °—¥¥’‡ÕÁπ‡Õ„π à«π¢Õß¬’π 16S rRNA

®“°‡´≈≈å·∫§∑’‡√’¬∑’Ë·¬°‰¥â®“°ª≈“π‘≈ªÉ«¬ æ∫«à“‡∑§π‘§ PCR¡’§«“¡‰«μàÕ‡™◊ÈÕ S. agalactiae  Ÿß ÿ¥‡¡◊ËÕ„™â¥’‡ÕÁπ‡Õμâπ·∫∫

0.1 ng „πªØ‘°‘√‘¬“ 14 μl ®“°π—Èπ‰¥âæ—≤π“«‘∏’ Multiplex PCR‚¥¬°“√„™â‰æ√‡¡Õ√å®”‡æ“–μàÕ‡™◊ÈÕ S. agalactiae „π à«π¢Õß¬’π

16S rRNA („Àâ·∂∫¥’‡Õπ‡Õ¢π“¥ 194 bp) √à«¡°—∫ 28S rRNA („Àâ·∂∫¥’‡Õπ‡Õ¢π“¥ 150 bp) ∑’Ë¡’§«“¡®”‡æ“–°—∫‡≈◊Õ¥ª≈“π‘≈

‡ªìπμ—«§«∫§ÿ¡¿“¬„π‡æ◊ËÕªÑÕß°—πº≈μ√«®‚√§ª≈Õ¡·≈–‡¡◊ËÕ∑¥≈Õßμ√«® Õ∫μ‘¥μ“¡‡™◊ÈÕ S. agalactiae „πμ—«Õ¬à“ß‡≈◊Õ¥¢Õß

ª≈“π‘≈∑’Ë‰¥â√—∫‡™◊ÈÕ S. agalactiae ‚¥¬«‘∏’°“√©’¥‡¢â“™àÕß∑âÕß 5 √–¥—∫§◊Õ 0, 10
1
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3
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(60%) „π¢≥–∑’Ë«‘∏’°“√‡≈’È¬ß‡™◊ÈÕ„πÕ“À“√«ÿâπ·¢Áß (TSA) æ∫‡™◊ÈÕ‰¥â„π«—π∑’Ë 6 ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 10
4
 ∂÷ß 10

5
 CFU/ml (20%)

´÷Ëß«‘∏’°“√ Multiplex PCR  “¡“√∂μ√«®æ∫‡™◊ÈÕ S. agalactiae ‰¥â√«¥‡√Á«°«à“«‘∏’°“√¥—Èß‡¥‘¡®÷ß‡ªìπ«‘∏’°“√μ√«®Õ’°∑“ß‡≈◊Õ°

Àπ÷Ëß∑’Ë “¡“√∂≈¥‡«≈“„π°“√«‘‡§√“–Àå‚√§·≈–§«∫§ÿ¡‚√§„πª≈“π‘≈‰¥âμàÕ‰ª

§” ”§—≠ :  ªØ‘°‘√‘¬“≈Ÿ°‚ à́‚æ≈’‡¡Õ√å‡√  Streptococcus agalactiae ª≈“π‘≈

∫∑π”

ª≈“π‘≈‡ªìπª≈“∑’Ëπ‘¬¡∫√‘‚¿§·≈–‡≈’È¬ß°—π·æ√àÀ≈“¬

°—π∑—Ë«‚≈°‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡æ◊ËÕ„™â∑¥·∑πª≈“‡π◊ÈÕ¢“«™π‘¥

Õ◊ËπÊ ‡π◊ËÕß®“°‡ªìπª≈“∑’Ë‡≈’È¬ßßà“¬ ‡®√‘≠‡μ‘∫‚μ‡√Á« „™âμâπ∑ÿπ

°“√‡≈’È¬ßμË” ·≈–‡π◊ÈÕ¡’√ ™“μ‘ ¥’®÷ß‡ªìπ∑’Ëπ‘¬¡¢Õßμ≈“¥

(æ≈™“μ‘ º‘«‡≥√ ·≈–§≥– 2547) ∑«’ª‡Õ‡™’¬‡ªìπ·À≈àßº≈‘μ

„À≠à∑’Ë ÿ¥¢Õßª≈“π‘≈§‘¥‡ªìπª√‘¡“≥ 80% ¢Õßº≈º≈‘μ∑—ÈßÀ¡¥

‚¥¬¡’μ≈“¥„π À√—∞Õ‡¡√‘°“ ≠’ËªÿÉπ ·≈–∑«’ª¬ÿ‚√ª¢¬“¬μ—«

‡æ‘Ë¡¢÷Èπ‡√◊ËÕ¬Ê ( ◊∫æß…å ©—μ√¡“≈—¬ ·≈–§≥– 2549)

·¡â«à“ª≈“π‘≈®–‡ªìπª≈“∑’Ë∑π∑“π·≈–ª√—∫μ—«‡¢â“°—∫

 ¿“«–·«¥≈âÕ¡μà“ßÊ ‰¥â¥’·μà®“°°“√‡≈’È¬ß∑’ËÀπ“·πàπ ‡™àπ °“√

‡≈’È¬ß„π∫àÕ·≈–°√–™—ß ‡ªìπμâπ ¬àÕ¡ àßº≈„Àâ§ÿ≥¿“æπÈ”·¬à≈ß

Õ¬à“ß√«¥‡√Á«·≈–‡ªìπ “‡Àμÿ„Àâª≈“‡°‘¥§«“¡‡§√’¬¥ ÕàÕπ·Õ

·≈–√—∫‡™◊ÈÕ‰¥âßà“¬ (πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥– 2550)

ª√–‡∑»‰∑¬æ∫°“√√–∫“¥¢Õß‡™◊ÈÕ Streptococcus spp. §√—Èß

·√°„πª≈“∫Ÿà∑√“¬∑’Ë ‡≈’È¬ß„π°√–™—ß∑’Ë®—ßÀ«—¥π§√ «√√§å

Õ¬ÿ∏¬“ ™—¬π“∑ ‚¥¬∂Ÿ°®”·π°«à“‡ªìπ‡™◊ÈÕ™π‘¥ alpha haemolytic

streptococcus (°‘®°“√ »ÿ¿¡“μ¬å ·≈–§≥– 2529) πÕ°®“°

π’È¬—ßæ∫°“√√“¬ß“π°“√√–∫“¥¢Õß‚√§  ‡μ√ª‚μ§Õ§‚§´‘ 

(streptococcosis) Õ¬à“ßμàÕ‡π◊ËÕß„πª≈“°–æß¢“«∑’Ë‡≈’È¬ß„π

®—ßÀ«—¥ªíμμ“π’  ß¢≈“·≈– μŸ≈ (‡©≈‘¡ À«—πÀ¡“π ·≈–§≥–

2547)
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ªí®®ÿ∫—π‰¥â¡’°“√ª√–¬ÿ°μå«‘∏’∑“ß¥â“πÕ≥Ÿæ—π∏ÿ»“ μ√å

¡“„™â„π°“√μ√«®«‘π‘®©—¬‡™◊ÈÕ·∫§∑’‡√’¬‡π◊ËÕß®“°‡ªìπ«‘∏’∑’Ë¡’

ª√– ‘∑∏‘¿“æ Ÿß ™à«¬„Àâ«‘π‘®©—¬‰¥âÕ¬à“ß√«¥‡√Á« ·≈–¡’§«“¡

‰« Ÿß®÷ß “¡“√∂μ√«®‰¥â·¡â„π¢≥–∑’Ë·∫§∑’‡√’¬¡’®”π«π

πâÕ¬·≈–¬—ß‰¡à‡°‘¥°“√· ¥ßÕÕ°¢Õß‚√§ ‡∑§π‘§¥—ß°≈à“«π—∫

«à“¡’¢âÕ‰¥â‡ª√’¬∫‡¡◊ËÕ‡∑’¬∫°—∫«‘∏’°“√ °—¥·≈–·¬°·∫§∑’‡√’¬

‚¥¬°“√‡≈’È¬ß„πÕ“À“√«ÿâπ´÷Ëß„Àâº≈°“√«‘π‘®©—¬≈à“™â“°«à“ ∑”„Àâ

¢“¥ª√– ‘∑∏‘¿“æ„π°“√§«∫§ÿ¡°“√·æ√à√–∫“¥¢Õß‚√§‰¥â

∑—π∑à«ß∑’ °“√»÷°…“„π§√—Èßπ’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕª√–¬ÿ°μå„™â

‡∑§π‘§ Multiplex PCR„π°“√μ√«®‡™◊ÈÕ S. agalactiae ®“°

‡≈◊Õ¥ª≈“π‘≈∑¥≈Õß

«—μ∂ÿª√– ß§å¢Õßß“π«‘®—¬

‡æ◊ËÕª√–¬ÿ°μå„™â‡∑§π‘§Multiplex PCR „π°“√μ√«®‡™◊ÈÕ

S. agalactiae ®“°‡≈◊Õ¥¢Õßª≈“π‘≈∑¥≈Õß„π√–¬–‡«≈“μà“ßÊ

«‘∏’¥”‡π‘π°“√»÷°…“

1. °“√‡μ√’¬¡‡™◊ÈÕ·∫§∑’‡√’¬

π”‡™◊ÈÕ·∫§∑’‡√’¬ S. agalactiae ®“°ª≈“π‘≈ªÉ«¬∑’Ë

‰¥â√—∫§«“¡Õπÿ‡§√“–Àå·≈–°“√¬◊π¬—π™π‘¥ ®“° ∂“∫—π ÿ¢¿“æ

 —μ«åπÈ” °√¡ª√–¡ß π”¡“‡≈’È¬ß„πÕ“À“√«ÿâπ·¢Áß Tryptic Soy

Agar (TSA) ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß π“π 24 ™—Ë«‚¡ß·≈–π”¬âÕ¡

 ’·°√¡‡æ◊ËÕ∑¥ Õ∫«à“‡ªìπ‡™◊ÈÕ·∫§∑’ ‡√’¬·°√¡∫«°À√◊Õ

·°√¡≈∫·≈–»÷°…“∑“ß —≥∞“π«‘∑¬“¢Õß‡´≈≈å ≈—°…≥–¢Õß

‚§‚≈π’¢Õß‡™◊ÈÕ·∫§∑’‡√’¬‡æ◊ËÕ®”·π°‡™◊ÈÕ Streptococcus spp.

„π‡∫◊ÈÕßμâπ °àÕπ®–π”‰ª‡≈’È¬ßμàÕ„πÕ“À“√ Tryptic soy broth

(TSB) ª√‘¡“μ√ 500 ml ‚¥¬∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßπ“π 24 ™—Ë«‚¡ß

·≈–ªíòπ‡°Á∫‡™◊ÈÕ∑’Ë§«“¡‡√Á«√Õ∫ 4000 rpm ·≈–≈â“ß¥â«¬

πÈ”‡°≈◊Õª≈Õ¥‡™◊ÈÕ (0.85% sterile NaCl) 3 §√—Èß·≈–‡°Á∫

√—°…“‡™◊ÈÕπÈ”‡°≈◊Õª≈Õ¥‡™◊ÈÕª√‘¡“≥ 10 ml ∑’ËÕÿ≥À¿Ÿ¡‘ 4 oC

®π°«à“®–π”‰ª„™â

2. °“√ °—¥¥’‡ÕÁπ‡Õ

‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬ S. agalactiae „πÕ“À“√‡À≈«

TSB ª√‘¡“μ√ 1 ml ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßπ“π 24 ™—Ë«‚¡ß ®“°

π—Èπ π”‰ª °—¥¥’‡ÕÁπ‡Õ‚¥¬„™â™ÿ¥ °—¥ GF1- Bacterial DNA

extraction kit (Vivantis)  «—¥ª√‘¡“≥¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â

3. °“√«—¥§à“ª√‘¡“≥¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â

π”¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â¡“«—¥ª√‘¡“≥§«“¡‡¢â¡¢âπ

¢Õß¥’‡ÕÁπ‡Õ‚¥¬«‘∏’°“√«—¥§à“°“√¥Ÿ¥°≈◊π· ßÕ—≈μ√“‰«‚Õ‡≈μ

(π‘≈ÿ∫≈ °‘®Õ—π‡®√‘≠ ·≈–§≥– 2548) ‚¥¬‡§√◊ËÕß ‡ª√§

‚μ‚ø‚μ¡‘‡μÕ√å (√ÿàπ Quant-IT) ∑’Ë§«“¡¬“«§≈◊Ëπ 260 nm

‚¥¬„™âπÈ”°≈—Ëπ‡ªìπ blank ®“°π—Èππ”μ—«Õ¬à“ß¥’‡ÕÁπ‡Õ ª√‘¡“μ√

2 μl ‡®◊Õ®“ß 200 ‡∑à“„ππÈ”°≈—Ëπ ·≈–π”‰ªÕà“π§à“ Optical

Density (OD) ‚¥¬§à“ OD  “¡“√∂§”π«≥§«“¡‡¢â¡¢âπ¢Õß¥’

‡ÕÁπ‡Õ‰¥â¥—ßπ’È

ª√‘¡“≥¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â (ng/μl) = §à“ OD ∑’Ë«—¥

‰¥â x 50 x 200 ·≈–‡°Á∫√—°…“¥’‡ÕÁπ‡Õ∑’ËÕÿ≥À¿Ÿ¡‘ -20 oC ®π°«à“

®–„™â

4. ‰æ√‡¡Õ√å

‰æ√‡¡Õ√å∑’Ë„™â ‡ªìπ à«π¢Õß¬’π 16S rRNA ¢Õß

S. agalactiae F1 (5'-GAG TTT GAT CAT GGC TCA G-3')

·≈– IMOD (5'-ACC AAC ATG TGT TAA TTA CTC-3')

Õâ“ßÕ‘ß®“° Martinez et al (2001) ·≈–‰æ√‡¡Õ√å®“° à«π¢Õß

¬’π 28s rRNA (™Ÿμ“ ∫ÿ≠¿—°¥’ ·≈–§≥– 2550) ¢Õßª≈“°“√åμŸπ

OceL99 (5'-CGA AGC CAG AGG AAA ATC TG -3')

·≈– Oce215R (5'- GAA ACTTCG GAG GGA ACC A

-3') ‡æ◊ËÕ„™â‡ªìπ internal control „π°“√∑”ªØ‘°‘√‘¬“ Multiplex

PCR (multiplex PCR)

5. °“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ S. agalactiae

¥â«¬‡∑§π‘§ PCR

°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ PCR reaction 14 μl

ª√–°Õ∫¥â«¬ Taq polymerase 0.08 μl (0.4 unit) 10X Taq

buffer 1.4 μl, dNTPs mix (0.25 mM „π·μà≈–μ—«) 0.28 μl,

primer (100 /l) 0.6 μl, MgCl2 (50 mM) 0.42 μl,

DNA template 1 μl ·≈–ª√—∫ª√‘¡“μ√¥â«¬πÈ”°≈—Ëπ „Àâ¡’ª√‘¡“μ√

14 μl π”„ à‡§√◊ËÕß Thermal cycler √ÿàπ T-Gradient thermoblock

(Biometra) ‚¥¬°”Àπ¥‚ª√·°√¡¥—ßπ’È pre-denaturation ∑’Ë

Õÿ≥À¿Ÿ¡‘ 94 oC ‡ªìπ‡«≈“ 3 π“∑’ ®”π«π 1 √Õ∫ denaturation

∑’ËÕÿ≥À¿Ÿ¡‘ 94 oC ‡ªìπ‡«≈“ 30 «‘π“∑’ annealing ∑’ËÕÿ≥À¿Ÿ¡‘

56 oC ‡ªìπ‡«≈“ 30 «‘π“∑’ ·≈– extension ∑’ËÕÿ≥À¿Ÿ¡‘ 72 oC

‡ªìπ‡«≈“ 30 «‘π“∑’ ∑”´È”μ—Èß·μà denaturation ∂÷ß extension Õ’°

31 √Õ∫ μ“¡¥â«¬ final extension ∑’ËÕÿ≥À¿Ÿ¡‘ 72 oC π“π 3

π“∑’ ®”π«π 1 √Õ∫ ‡ªìπ√Õ∫ ÿ¥∑â“¬ μ√«® Õ∫¥â«¬‡∑§π‘§

‡®≈Õ‘‡≈Á°‚∑√‚ø√‘´‘  ‚¥¬„™âÕ–°“‚√ ‡®≈ (agarose gel) §«“¡

‡¢â¡¢âπ 0.8% º ¡‡Õ∏‘‡¥’¬¡‚∫√‰¡¥å 1 μl „π “√≈–≈“¬ Tris

Borate EDTA Buffer (TBE) §«“¡‡¢â¡¢âπ 0.5x ≈ß„π ‡§√◊ËÕß

Õ‘‡≈Á°‚∑√‚ø√‘́ ‘  „Àâ∑à«¡·ºàπ‡®≈ ®“°π—Èππ” loading dye §«“¡
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‡¢â¡¢âπ 2x ª√‘¡“μ√ 2 μl º ¡°—∫ ¥’‡ÕÁπ‡Õ∑’Ë °—¥‰¥â ª√‘¡“≥

4 μl ·≈â«„™â§«“¡μà“ß»—°¬å 100 ‚«≈μå ‡ªìπ‡«≈“ 30 π“∑’ ª≈àÕ¬

„Àâ¥’‡ÕÁπ‡Õ‡§≈◊ËÕπ∑’Ë‰ª‚¥¬ —ß‡°μ®“°μ”·Àπàß¢Õß ’∑’Ëº ¡Õ¬Ÿà„π

loading buffer π” PCR product ∑’Ë‰¥â∑”‚§≈ππ‘Ëß (cloning)

μàÕ‰ª

6. °“√‚§≈πº≈‘μ¿—≥±å PCR

π” PCR product ¢Õß¥’‡ÕÁπμâπ·∫∫¡“∑”°“√

‡™◊ËÕ¡μàÕ°—∫æ≈“ ¡‘¥‡«°‡μÕ√å pGEM-T easy vector (Promega)

π”æ≈“ ¡‘¥ “¬º ¡∑√“π øÕ√å¡‡¢â“ Ÿà‡´≈≈å Escherichia  coli

®“°π—Èπ ‡¢’Ë¬‡™◊ÈÕ≈ß„π®“πÕ“À“√‡≈’È¬ß‡™◊ÈÕ Luria-Bertani Media

(LB media) ∑’Ë¡’ x-gal (bromo-chloro-indolyl-galactopyranoside)

·≈– ÿà¡‡≈◊Õ°‚§‚≈π’∑’Ë¡’ ’¢“« π”¡“μ√«® Õ∫™‘Èπ à«π¥’‡ÕÁπ‡Õ

∑’Ë·∑√°„πæ≈“ ¡‘¥ “¬º ¡ ‚¥¬„™â‰æ√‡¡Õ√å M13F ·≈–

M13R μ“¡§Ÿà¡◊Õ·π–π”¢Õß pGEM-T and pGEM-T Easy

Vector System (Promega) ‡æ◊ËÕπ”¡“ °—¥æ≈“ ¡‘¥‚¥¬„™â™ÿ¥

 °—¥æ≈“ ¡‘¥ High-Speed Plasmid Mini Kit (IBI) π”¥’‡ÕÁπ‡Õ

æ≈“ ¡‘¥∑’Ë °—¥‰¥â¡“«‘‡§√“–ÀåÀ“≈”¥—∫¢Õßπ‘«§≈’‚Õ‰∑¥å

‡æ◊ËÕ¬◊π¬—π™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬

7. °“√∑¥ Õ∫ªØ‘°‘√‘¬“ PCR ¢Õß§Ÿà‰æ√‡¡Õ√å F1

·≈– IMOD μàÕæ≈“ ¡‘¥

π”æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ S. agalactiae ¡“‡®◊Õ

®“ß¥â«¬πÈ”°≈—Ëπ∑’Ë‰¡à¡’¥’‡ÕÁπ‡Õ ‡æ◊ËÕ∑”°“√‡®◊Õ®“ß„Àâ¡’§«“¡

‡¢â¡¢âπ¢Õß¥’‡ÕÁπ‡Õ S. agalactiae ‡∑à“°—∫ 1, 10-1, 10-2, 10-3,

10-4, 10-5, 10-6, 10-7 ·≈–10-8 ng μ“¡≈”¥—∫ ®“°π—Èππ”‰ª

∑”ªØ‘°‘√‘¬“ PCR °“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ PCR reaction 14 μl

ª√–°Õ∫¥â«¬ Taq polymerase (5 unit/μl) 0.08 μl, 10X Taq

buffer 1.4 μl, dNTPs mix (0.25 mM ·μà≈–μ—«) 0.28 μl,

primer (100 /l) 0.5 μl, MgCl
2
 (50 mM) 0.42 μl, genomic

DNA 1 μl ·≈–ª√—∫ª√‘¡“μ√¥â«¬πÈ”°≈—Ëπ „Àâ¡’ª√‘¡“μ√ 14 μl

„π‡§√◊ËÕß thermal cycler ‡æ◊ËÕ‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õμ“¡«‘∏’¢âÕ∑’Ë

5 ®“°π—Èππ”º≈¥’‡ÕÁπ‡Õ‰ª«‘‡§√“–Àå‡∑’¬∫°—∫¥’‡ÕÁπ‡Õ¡“μ√∞“π

100 bp (Vivantis) ·≈–‡°Á∫∫—π∑÷°¢âÕ¡Ÿ≈¿“æ∂à“¬¥’‡ÕÁπ‡Õ

8. °“√∑¥ Õ∫ªØ‘°‘√‘¬“ PCR¢Õß§Ÿà‰æ√‡¡Õ√å OceL99

·≈– Oce215R μàÕæ≈“ ¡‘¥ 28S rRNA

π”æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ 28S rRNA (®“°°ÿâß¢“«

·ª ‘́øî° Litopenaeus vannamei (‰¥â√—∫§«“¡Õπÿ‡§√“–Àå®“°

 ÿ√—™ ·¬â¡ «“∑) ¡“‡®◊Õ®“ß¥â«¬πÈ”°≈—Ëπ∑’Ë‰¡à¡’¥’‡ÕÁπ‡Õ (DNase-

free water) ‡æ◊ËÕ∑”°“√‡®◊Õ®“ß„Àâ¡’§«“¡‡¢â¡¢âπ¢Õß¥’‡ÕÁπ‡Õ

S. agalactiae ‡∑à“°—∫ 1, 10-1, 10-2, 10-3, 10-4, 10-5, 10-6,

10-7 ·≈– 10-8 ng μ“¡≈”¥—∫ ®“°π—Èππ”‰ª∑”ªØ‘°‘√‘¬“ PCR

°“√‡æ‘Ë¡ª√‘¡“≥¥’‡ÕÁπ‡Õ PCR reaction 14 μl ª√–°Õ∫

¥â«¬ Taq polymerase (5 unit/μl) 0.08 μl, 10X Taq buffer

1.4 μl, dNTPs mix (0.25 mM ·μà≈–μ—«) 0.28 μl, primer

(100 /l) 0.5 μl, MgCl (50 mM) 0.42 μl, DNA template

1 μl ·≈–ª√—∫ª√‘¡“μ√¥â«¬πÈ”°≈—Ëπ „Àâ¡’ª√‘¡“μ√ 14 μl ·≈â«

π”‰ª∑”ªØ‘°‘√‘¬“ PCR„π‡§√◊ËÕß thermal cycle ‡æ◊ËÕ‡æ‘Ë¡

ª√‘¡“≥¥’‡ÕÁπ‡Õμ“¡«‘∏’¢âÕ∑’Ë 5 ®“°π—Èππ”º≈¥’‡ÕÁπ‡Õ‰ª àÕß

«‘‡§√“–Àå‡∑’¬∫°—∫¥’‡ÕÁπ‡Õ¡“μ√∞“π 100 bp  (Vivantis)  ·≈–

‡°Á∫∫—π∑÷°¢âÕ¡Ÿ≈¿“æ∂à“¬¥’‡ÕÁπ‡Õ

9. °“√ª√“°Ø¢Õß‡™◊ÈÕ S. agalactiae „π‡≈◊Õ¥¢Õß

ª≈“π‘≈∑¥≈Õß‚¥¬‡∑§π‘§ Multiplex PCR·≈–°“√‡æ“–‡™◊ÈÕ„π

TSA

9.1 °“√©’¥‡™◊ÈÕ„πª≈“π‘≈

ª≈“π‘≈πÈ”Àπ—° 50-100 °√—¡ ®“°ø“√¡å‡≈’È¬ß

π”‡¢â“¡“ª√—∫ ¿“æ„Àâ§ÿâπ‡§¬°—∫°“√‡≈’È¬ß„π∂—ß∑¥≈Õß

ª√‘¡“μ√πÈ” ®”π«πª≈“π‘≈ 10 μ—«μàÕ∂—ß ‡ªìπ‡«≈“ 3 «—π°àÕπ

‡√‘Ë¡°“√∑¥≈Õß ‡≈’È¬ß‚¥¬„ÀâÕ“À“√‡¡Á¥ ”‡√Á®√Ÿª «—π≈– 2 §√—Èß

∑”°“√ ÿà¡∑¥ Õ∫°“√ª≈Õ¥‡™◊ÈÕ·∫§∑’‡√’¬∑ÿ°™π‘¥ ¥â«¬°“√

μ√«® Õ∫‡∫◊ÈÕßμâπ∑“ß®ÿ≈™’««‘∑¬“ °“√∑¥≈Õß·∫àß‡ªìπ 6 ™ÿ¥

°“√∑¥≈Õß „™âª≈“π‘≈™ÿ¥∑¥≈Õß≈– 10 μ—« ·∫àß‡ªìπ ™ÿ¥°“√

∑¥≈Õß∑’Ë 1-5 ©’¥ “√≈–≈“¬‡™◊ÈÕ S. agalactiae ∑’Ë™àÕß∑âÕß

¢Õßª≈“·μà≈–μ—«„π°≈ÿà¡°“√∑¥≈Õß ª√‘¡“≥ 10, 102, 103,

104 ·≈– 105 CFU/ml (™ÿ¥°“√∑¥≈Õß∑’Ë 1-5 μ“¡≈”¥—∫) ‚¥¬

©’¥‡¢â“∑“ß™àÕß∑âÕß (intraperitoneal injection) μ—«≈– 0.1 ml

·≈–™ÿ¥§«∫§ÿ¡©’¥πÈ”‡°≈◊Õª≈Õ¥‡™◊ÈÕ‡¢â“™àÕß∑âÕß¢Õßª≈“·∑π

°“√„™â “√≈–≈“¬‡™◊ÈÕ·∫§∑’‡√’¬

9.2 °“√‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥ª≈“π‘≈

¥Ÿ¥‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥®“°ª≈“π‘≈∑¥≈Õß

∑ÿ°Ê«—π √–¬–‡«≈“ 7 «—π ‚¥¬·μà≈–°≈ÿà¡‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥°≈ÿà¡

≈– 5 μ—«Õ¬à“ß μ—«Õ¬à“ß≈– 50 μl „™â‡¢Á¡¢π“¥ 1 ml ·≈–„™â

EDTA ‡ªìπ “√„π°“√ªÑÕß°—π‡≈◊Õ¥·¢Áßμ—« º ¡„πμ—«Õ¬à“ß

‡≈◊Õ¥∑’Ë              ‡°Á∫®“°ª≈“π‘≈

9.3 °“√μ√«®‡™◊ÈÕ‚¥¬«‘∏’ multiplex PCR

π”‡≈◊Õ¥μ—«Õ¬à“ß·μà≈–μ—«Õ¬à“ß 10 μl  °—¥

‚¥¬«‘∏’ NaOH-Tris extraction (Wang et al. 1993) „π 0.1

mM NaOH ∑’ËÕÿ≥À¿Ÿ¡‘ 95 oC π“π 45 π“∑’ ·≈–‡μ‘¡ 0.1

mM Tris pH 7.0μπ”¥’‡ÕÁπ‡Õ∑’Ë °—¥‡°Á∫‰«â„™â„π°“√∑”ªØ‘°‘√‘¬“

PCR ·≈– 10 μl °“√μ√«®‡™◊ÈÕ‚¥¬«‘∏’‡æ“–‡™◊ÈÕ„πÕ“À“√ TSA
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9.4 °“√μ√«®‡™◊ÈÕ‚¥¬«‘∏’‡æ“–‡™◊ÈÕ„πÕ“À“√ TSA

π”‡≈◊Õ¥μ—«Õ¬à“ß·μà≈–μ—«Õ¬à“ß 10 μl ‡¢’Ë¬

≈ß„π®“πÕ“À“√ TSA  π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß π“π 48 ™—Ë«‚¡ß

·≈– —ß‡°μ°“√ª√“°Ø¢Õß‚§‚≈π’¢Õß‡™◊ÈÕ S. agalactiae ·≈–

∫—π∑÷°º≈°“√μ√«®æ∫‡™◊ÈÕ„πμ—«Õ¬à“ß·μà≈–°≈ÿà¡∑ÿ°«—π

º≈°“√∑¥≈Õß

1. °“√»÷°…“®”·π°™π‘¥¢Õß‡™◊ÈÕ·∫§∑’‡√’¬

‡™◊ÈÕ S. agalactiae ∑’Ë‡®√‘≠∫πÕ“À“√‡æ“–‡≈’È¬ß‡™◊ÈÕ

·∫∫·¢Áß TSA æ∫«à“‚§‚≈π’¢π“¥‚§‚≈π’ª√–¡“≥ 0.5-1

¡‘≈≈‘‡¡μ√ ≈—°…≥– °≈¡πŸπ ¢Õ∫‡√’¬∫ ¡’ ’¢“«¢ÿàπ ‡¡◊ËÕπ”¡“

‡≈’È¬ß„πÕ“À“√‡À≈« TSB ·≈–‡¡◊ËÕ∑”°“√¬âÕ¡ ’·°√¡æ∫«à“

‡´≈≈å¡’√Ÿª√à“ß°≈¡μàÕ°—π‡ªìπ§ŸàÀ√◊Õ “¬ —Èπ Ê ®”π«π 2-10 ‡´≈≈å

μ‘¥ ’πÈ”‡ß‘π¢Õß ’§√‘ μÕ≈‰«‚Õ‡≈μ ®÷ß¬◊π¬—π‰¥â«à“‡ªìπ

·∫§∑’‡√’¬™π‘¥·°√¡∫«°

2. °“√ °—¥¥’‡ÕÁπ‡Õ

º≈°“√ °—¥¥’‡ÕÁπ‡Õ®“°‡™◊ÈÕ·∫§∑’‡√’¬‚¥¬°“√„™â

™ÿ¥ °—¥ GF1-Bacterial extraction DNA kit (Vivantis) ·≈–

μ√«®«—¥À“ª√‘¡“≥¥’‡ÕÁπ‡Õ¥â«¬«‘∏’«—¥°“√¥Ÿ¥°≈◊π· ß¥â«¬

‡§√◊ËÕß ‡ª°‚μ√‚ø‚μ¡‘‡μÕ√å (Quant-IT) æ∫«à“‰¥âª√‘¡“≥

¥’‡ÕÁπ‡Õ‡∑à“°—∫ 120 ng/μl

3. °“√‚§≈πº≈‘μ¿—≥±å PCR

º≈‘μ¿—≥±å PCR ∑’Ë‡æ‘Ë¡®”π«π„π à«π¢Õß¬’π 16S

rRNA ¡“‡™◊ËÕ¡μàÕ°—∫ pGEM-T Easy vector ·≈–∑√“π øÕ√å¡

‡¢â“ Ÿà‡´≈≈å·∫§∑’‡√’¬§—¥‡≈◊Õ°∑√“πøÕ√å¡·¡πμå®“°‚§‚≈π’

 ’¢“« ·≈â« °—¥æ≈“ ¡‘¥≈Ÿ°º ¡ ‡¡◊ËÕμ√«® Õ∫¢π“¥‚¥¬Õ–

°“‚≈ Õ‘‡≈Á°‚∑√‚ø≈‘´‘ ‡®≈æ∫«à“·∂∫æ≈“ ¡‘¥ “¬º ¡

¡’¢π“¥¡“°°«à“ 3,000 bp (√Ÿª∑’Ë 3A) ·≈â«∑¥ Õ∫´È”‚¥¬∑”

ªØ‘°‘√‘¬“ PCR ‚¥¬„™â§Ÿà‰æ√‡¡Õ√å M13F ·≈– M13R ∑”„Àâ

‰¥âº≈º≈‘μ¢π“¥ 420 bp (√Ÿª∑’Ë 1B) ÷́Ëß‡ªìπ¢π“¥‡∑à“°—∫∑’Ë

§“¥°“√≥å§◊Õ ¢π“¥ª√–¡“≥ 220 bp ¢Õß PCR product √«¡

°—∫ª√–¡“≥ 200 bp ¢Õß¢π“¥∑’Ë‡æ‘Ë¡¢÷Èπ®“°°“√„™â‰æ√‡¡Õ√å

M13F ·≈– M13R „π°“√∑”ªØ‘°‘√‘¬“

√Ÿª∑’Ë 1 æ≈“ ¡‘¥ “¬º ¡¢Õßº≈‘μ¿—≥±å PCR®“° pGEM-T easy Vector
(A) æ≈“ ¡‘¥ “¬º ¡¢Õß pGEM-T easy Vector ·≈–™‘Èπ¥’‡ÕÁπ‡Õ¢Õß E. coli ™àÕß∑’Ë M  §◊Õ100 bp DNA ladder,

™àÕß∑’Ë 1 ·≈– 2 §◊Õ æ≈“ ¡‘¥ “¬º ¡®“°‚§‚≈π’∑’Ëμà“ß°—π¢π“¥¥’‡ÕÁπ‡Õ > 3,000 bp)
(B) æ≈“ ¡‘¥ “¬º ¡∑’Ë‰¥â®“°°“√∑√“π øÕ√å¡ ªØ‘°‘√‘¬“‡™◊ËÕ¡¢Õß pGEM-T easy ·≈– ™‘Èπ¥’‡ÕÁπ‡Õ¢Õß E. coli ®”π«π

12 ‚§‚≈π’ (™àÕß 1 ∂÷ß 12 μ“¡≈”¥—∫) ™àÕß∑’Ë M §◊Õ 100 bp DNA ladder ¢π“¥¥’‡ÕÁπ‡Õ ª√–¡“≥ 420 bp

M              1                2

3,000

A B

420 bp

3,000 bp

(bp)

500

   M     1     2     3     4      5     6     7      8     9    10    11   12
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4. °“√À“≈”¥—∫π‘«§≈’‚Õ‰∑¥å¢Õß™‘Èπ¥’‡ÕÁπ‡Õ

¢âÕ¡Ÿ≈≈”¥—∫π‘«§≈’‚Õ‰∑¥å∑’Ë‰¥âπ”¡“‡ª√’¬∫‡∑’¬∫

°—∫∞“π¢âÕ¡Ÿ≈ GenBank æ∫«à“™‘Èπ à«π¥’‡ÕÁπ‡Õ¡’§«“¡‡À¡◊Õπ

 Ÿß ÿ¥°—∫¬’π¢Õß 16S rRNA ¢Õß‡™◊ÈÕ S. agalactiae  “¬æ—π∏å

A909 (Accession no. CP000114.1) ∂÷ß√âÕ¬≈– 98

5. °“√∑¥ Õ∫ªØ‘°‘√‘¬“ PCR¢Õß§Ÿà‰æ√‡¡Õ√å F1

·≈– IMOD μàÕ‡™◊ÈÕ S. agalactiae

‡æ◊ËÕ∑¥ Õ∫§«“¡ “¡“√∂„π°“√μ√«® Õ∫

¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ S. agalactiae ¥â«¬‡∑§π‘§ PCR ¥’‡ÕÁπ‡Õ

ª√‘¡“≥ 0.2 ng ∂÷ß 0.5 ng ∂Ÿ°π”¡“«‘‡§√“–Àå¥â«¬‡∑§π‘§

PCR ·≈–π”¥’‡ÕÁπ‡Õº≈º≈‘μ 4 ?l¡“«‘‡§√“–Àå¥â«¬Õ–°“‚√ -

‡®≈Õ‘‡≈§‚μ√‚ø√’´’  æ∫«à“ “¡“√∂μ√«® Õ∫‰¥â∂÷ßªØ‘°‘√‘¬“

∑’Ë¡’¥’‡ÕÁπ‡ÕμË” ÿ¥ 0.2 ng ´÷Ëß·∂∫¢π“¥¥’‡ÕÁπ‡Õ PCR product

¡’¢π“¥ 194  bp · ¥ß¥—ß√Ÿª∑’Ë 2

6. °“√∑¥ Õ∫ªØ‘°‘√‘¬“ PCR¢Õß§Ÿà‰æ√‡¡Õ√å F1 ·≈–

IMOD μàÕ‡™◊ÈÕæ≈“ ¡‘¥ 16S rRNA

‡æ◊ËÕ∑¥ Õ∫§«“¡ “¡“√∂„π°“√μ√«® Õ∫

æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ¢Õß‡™◊ÈÕ S. agalactiae ¥â«¬‡∑§π‘§ PCR

¥’‡ÕÁπ‡Õª√‘¡“≥ 1 ng ∂÷ß 10-8 ng ∂Ÿ°π”¡“«‘‡§√“–Àå¥â«¬‡∑§π‘§

PCR ·≈–π” PCR product ª√‘¡“≥ 4 ?l¡“«‘‡§√“–Àå¥â«¬Õ–

°“‚√ ‡®≈Õ‘‡≈§‚μ√‚ø√’´’  æ∫«à“ “¡“√∂μ√«® Õ∫‰¥â∂÷ß

ªØ‘°‘√‘¬“∑’Ë¡’¥’‡ÕÁπ‡Õ 10-8 ng ´÷Ëß·∂∫¥’‡ÕÁπ‡Õ PCR product ¡’

¢π“¥ 194 bp (™àÕß∑’Ë 9) · ¥ß¥—ß√Ÿª∑’Ë 3

√Ÿª∑’Ë 2 º≈‘μ¿—≥±å PCR∫√‘‡«≥¬’π 16S rRNA ¢Õß‡™◊ÈÕ S. agalactiae μ√«® Õ∫‚¥¬Õ–°“‚√ ‡®≈Õ‘‡≈Á°‚∑√‚ø≈‘´‘  ™àÕß M §◊Õ
100 bp DNA ladder, ™àÕß C §◊Õ ‰¡à¡’¥’‡ÕÁπ‡Õ, ™àÕß 1 ∂÷ß 4 §◊Õ ¥’‡ÕÁπ‡Õ 0.5, 0.4, 0.3 ·≈– 0.2 ng μ“¡≈”¥—∫

       M              C             1             2              3              4

194 bp

(bp)

300

(bp)

200 194 bp

   M          C             1              2             3            4              5            6             7            8            9

√Ÿª∑’Ë 3 °“√∑¥ Õ∫§«“¡‰«¢ÕßªØ‘°‘√‘¬“ PCR ¥â«¬‰æ√‡¡Õ√å F1 ·≈– IMOD ¢Õß™àÕß M §◊Õ 100 bp DNA ladder, ™àÕß C §◊Õ
‰¡à¡’¥’‡ÕÁπ‡Õ, ™àÕß 1 ∂÷ß 9 §◊Õ ¥’‡ÕÁπ‡Õ 1, 10-1, 10-2, 10-3, 10-4, 10-5, 10-6, 10-7, 10-8 ng μ“¡≈”¥—∫
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7. °“√∑¥ Õ∫ªØ‘°‘√‘¬“ PCR¢Õß§Ÿà‰æ√‡¡Õ√å OceL99

·≈– Oce215R μàÕ‡≈◊Õ¥ª≈“π‘≈

        ‡æ◊ËÕ∑¥ Õ∫§«“¡ “¡“√∂„π°“√μ√«®¥’‡ÕÁπ‡Õ

¢Õß‡≈◊Õ¥ª≈“π‘≈¥â«¬‡∑§π‘§ PCR ¥’‡ÕÁπ‡Õª√‘¡“≥ 10 ng

∂÷ß 10-7 ng ∂Ÿ°π”¡“«‘‡§√“–Àå¥â«¬‡∑§π‘§ PCR ·≈–π” PCR

product 4 μl ¡“«‘‡§√“–Àå¥â«¬Õ–°“‚√ ‡®≈Õ‘‡≈§‚μ√‚ø√’´’ 

æ∫«à“  “¡“√∂μ√«® Õ∫‰¥â∂÷ßªØ‘°‘√‘¬“∑’Ë¡’¥’‡ÕÁπ‡Õ 1 ng

(™àÕß∑’Ë 2) ´÷Ëß PCR product ¡’·∂∫¥’‡ÕÁπ‡Õ¡’¢π“¥ 150 bp

· ¥ß¥—ß√Ÿª∑’Ë 4

√Ÿª∑’Ë 4  °“√∑¥ Õ∫§«“¡‰«¢ÕßªØ‘°‘√‘¬“PCR¥â«¬‰æ√‡¡Õ√å OceL99 ·≈– Oce215R ¢Õß ‡≈◊Õ¥ª≈“π‘≈‚¥¬ ™àÕßM §◊Õ 100 bp
DNA ladder, ™àÕß C §◊Õ ‰¡à¡’¥’‡ÕÁπ‡Õ, ™àÕß1 ∂÷ß 9 §◊Õ ¥’‡ÕÁπ‡Õ 1, 10-1, 10-2, 10-3, 10-4, 10-5, 10-6, 10-7 ·≈– 10-8 ng μ“¡≈”¥—∫

(bp)

200

       M         C             1            2            3          4             5           6           7            8            9

150 bp

8. °“√∑¥ Õ∫§«“¡‰«¢ÕßªØ‘°‘√‘¬“ MultiplexPCR

‡æ◊ËÕ∑¥ Õ∫§«“¡ “¡“√∂„π°“√μ√«® Õ∫

æ≈“ ¡‘¥¥’‡ÕÁπ‡Õ 28s rRNA ¢Õß°ÿâß¢“«·ª ‘́øî°¥â«¬‡∑§π‘§

PCR ¥’‡ÕÁπ‡Õ ®”π«π 9 §«“¡‡¢â¡¢âπ ®“°ª√‘¡“≥ 1 ∂÷ß 10-8

ng ∂Ÿ°π”¡“«‘‡§√“–Àå¥â«¬‡∑§π‘§ PCR ·≈–π” PCR product

4 μl ¡“«‘‡§√“–Àå¥â«¬Õ–°“‚√ ‡®≈Õ‘‡≈§‚μ√‚ø√’´’  æ∫«à“

 “¡“√∂μ√«® Õ∫§«“¡‰«μË” ÿ¥ª√‘¡“≥¥’‡ÕÁπ‡Õ 10-5  ng (™àÕß

∑’Ë 7) · ¥ß¥—ß√Ÿª∑’Ë 5

√Ÿª∑’Ë 5  °“√∑¥ Õ∫§«“¡‰«¢ÕßªØ‘°‘√‘¬“ PCR ¥â«¬‰æ√‡¡Õ√å F1 ·≈– IMOD ·≈– OceL99 ·≈– Oce215R ¢Õßæ≈“ ¡‘¥

 “¬º ¡‡¡◊ËÕ«‘‡§√“–Àå‚¥¬‡∑§π‘§Õ‘‡≈Á°‚∑√‚ø√’´’ ‡®≈ ™àÕß M §◊Õ 100 bp DNA ladder, ™àÕß C §◊Õ ‰¡à¡’¥’‡ÕÁπ‡Õ, ™àÕß1 ∂÷ß 9 §◊Õ

¥’‡ÕÁπ‡Õ 1, 10-1, 10-2, 10-3, 10-4, 10-5, 10-6, 10-7, 10-8 ng μ“¡≈”¥—∫

      M          C             1            2            3           4             5           6            7            8             9          M

(bp)

200
194 bp
150 bp

9. °“√μ√«®μ‘¥μ“¡‡™◊ÈÕ‚¥¬«‘∏’‡æ“–‡≈’È¬ß„πÕ“À“√«ÿâπ

·¢Áß TSA ·≈–°“√∑”ªØ‘°‘√‘¬“ Multiplex PCR

º≈°“√‡ª√’¬∫‡∑’¬∫°“√μ√«® Õ∫‡™◊ÈÕ‚¥¬«‘∏’

PCR·≈–°“√‡æ“–‡™◊ÈÕ„πÕ“À“√«ÿâπ·¢Áß TSA · ¥ß¥—ßμ“√“ß

∑’Ë 1 æ∫«à“ ‡∑§π‘§ Multiplex PCR “¡“√∂μ√«®„Àâº≈∫«°

‰¥âμ—Èß·μà«—π·√°‡ªìπμâπ‰ª®“°°≈ÿà¡ª≈“π‘≈À≈—ß°“√√—∫‡™◊ÈÕ

§«“¡‡¢â¡¢âπμ—Èß·μà 10 ∂÷ß 105 cfu/ml (√Ÿª∑’Ë 6) „π¢≥–∑’Ë

°“√‡æ“–‡™◊ÈÕ„πÕ“À“√«ÿâπ·¢Áß “¡“√∂æ∫‚§‚≈π’®“°°≈ÿà¡

ª≈“π‘≈√—∫‡™◊ÈÕ§«“¡‡¢â¡¢âπ 104 ∂÷ß 105 cfu/ml ‰¥âμ—Èß·μà«—π∑’Ë

6 ‡ªìπμâπ‰ª
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√Ÿª∑’Ë 6 MultiplexPCR®“°μ—«Õ¬à“ß‡≈◊Õ¥ª≈“π‘≈√—∫‡™◊ÈÕ S. agalactiae „π«—π∑’Ë 1 ∂÷ß «—π∑’Ë 7 (A-G) μ“¡≈”¥—∫ ™àÕß∑’Ë M §◊Õ ¥’
‡ÕÁπ‡Õ¡“μ√∞“π 100 bp DNA ladder, ™àÕß∑’Ë C §◊Õ ™ÿ¥§«∫§ÿ¡∑’Ë‰¡à¡’¥’‡ÕÁπ‡Õ ™àÕß∑’Ë 1-5 §◊Õμ—«Õ¬à“ß‡≈◊Õ¥ª≈“π‘≈™ÿ¥§«∫§ÿ¡∑’Ë
‰¡à‰¥â√—∫‡™◊ÈÕ S. agalactiae ™àÕß∑’Ë 6 ∂÷ß 10 §◊Õ μ—«Õ¬à“ß‡≈◊Õ¥ª≈“π‘≈°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ S. agalactiae 10 CFU/ml, ™àÕß∑’Ë 11 ∂÷ß 15
§◊Õ 102 CFU/ml, ™àÕß∑’Ë 16 ∂÷ß 20 §◊Õ 103 CFU/ml, ™àÕß∑’Ë 21 ∂÷ß 25 §◊Õ 104 CFU/ml, ™àÕß∑’Ë 26 ∂÷ß 30 §◊Õ 105 CFU/ml

μ“√“ß∑’Ë 1 º≈¢Õß°“√μ√«® Õ∫‡™◊ÈÕ S. agalactiae „π‡≈◊Õ¥ª≈“π‘≈ ‚¥¬‡∑§π‘§ PCR ·≈–°“√‡æ“–‡™◊ÈÕ„πÕ“À“√«ÿâπ·¢Áß TSA

ª≈“π‘≈°≈ÿà¡∑’Ë‰¥â√—∫‡™◊ÈÕ S. agalactiae 5 √–¥—∫§«“¡‡¢â¡¢âπ

√–¬–‡«≈“ 1 x 101 cfu/ml 1 x 102 cfu/ml 1 x 103 cfu/ml 1 x 104 cfu/ml 1 x 105 cfu/ml

À≈—ß°“√©’¥ TSA PCR TSA PCR TSA PCR TSA PCR TSA PCR

1 «—πÀ≈—ß°“√©’¥ - + - + - + - + - +

2 «—πÀ≈—ß°“√©’¥ - + - + - + - + - +

3 «—πÀ≈—ß°“√©’¥ - + - + - + - + - +

4 «—πÀ≈—ß°“√©’¥ - + - + - + - + - +

5 «—πÀ≈—ß°“√©’¥ - + - + - + - + - +

6 «—πÀ≈—ß°“√©’¥ - + - + - + + + + +

7 «—πÀ≈—ß°“√©’¥ - + - + - + + + + +
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 √ÿª·≈–«‘®“√≥åº≈

°“√æ—≤π“‡∑§π‘§PCR„π°“√μ√«®‡™◊ÈÕ S. agalactiae ®“°

‡≈◊Õ¥ª≈“π‘≈∑¥≈Õß„π§√—Èßπ’È  “¡“√∂μ√«®æ∫‡™◊ÈÕ¿“¬„π 24

™—Ë«‚¡ßÀ≈—ß°“√μ‘¥‡™◊ÈÕ μ—Èß·μàª≈“π‘≈∑¥≈Õß„π°≈ÿà¡∑’Ë‰¥â√—∫

‡™◊ÈÕ S. agalactiae „π∑ÿ°°≈ÿà¡ª≈“π‘≈∑¥≈Õß „π¢≥–∑’Ë°“√

μ√«®‡™◊ÈÕ‚¥¬«‘∏’‡æ“–‡≈’È¬ß„πÕ“À“√«ÿâπ·¢Áß TSA μ√«®æ∫

‚§‚≈π’„πÕ“À“√«ÿâπ·¢Áß TSA ‰¥â„π°≈ÿà¡ 1x104 ·≈– 1x105

CFU/ml „π«—π∑’Ë 6 ‡ªìπ μâπ‰ª ÷́Ëß°“√μ√«® Õ∫‡™◊ÈÕ

S. agalactiae ‚¥¬«‘∏’‡≈’È¬ß„πÕ“À“√ TSA π’È μ√«® Õ∫‡™◊ÈÕ‰¥â

™â“‡π◊ËÕß®“°‡™◊ÈÕ S. agalactiae ¡’°“√‡®√‘≠∑’Ë™â“·≈–„™â‡«≈“ª√–¡“≥

2 «—π ®÷ß®–‡ÀÁπ‚§‚≈π’‰¥â™—¥‡®π (π‘≈ÿ∫≈ °‘®Õ—π‡®√‘≠ ·≈–§≥–

2548) ®÷ß∑”„Àâ°“√μ√«®«‘π‘®©—¬‡™◊ÈÕ‡ªìπ‰ª‰¥âÕ¬à“ß≈à“™â“

‡π◊ËÕß®“°Õ“°“√¢Õßª≈“π‘≈∑’Ëμ‘¥‚√§ à«π„À≠à®–¡’°“√· ¥ß

ÕÕ°·≈–°“√μ“¬¿“¬„π 7 «—π (‡©≈‘¡ À«—πÀ¡“π ·≈–§≥–

2547) ∑”„Àâ≈à“™â“μàÕ°“√√—°…“·≈–§«∫§ÿ¡‚√§∑’Ë‡°‘¥¢÷Èπ„π

¢≥–∑’Ë«‘∏’ PCR ‡ªìπ«‘∏’°“√∑’Ë√«¥‡√Á«·≈–‰¡à Ÿ≠‡ ’¬„π¢≥–

°“√μ√«®‡π◊ËÕß®“°„™âμ—«Õ¬à“ß‡≈◊Õ¥„πª√‘¡“≥‡æ’¬ß‡≈Á°πâÕ¬

„π°“√æ—≤π“«‘∏’°“√μ√«®‡™◊ÈÕ‚¥¬«‘∏’PCRæ∫«à“ªØ‘°‘√‘¬“

PCR  “¡“√∂μ√«® Õ∫¥’‡ÕÁπ‡Õ®“° ‡™◊ÈÕ S. agalactiae ‰¥â∂÷ß

ª√‘¡“≥ 0.2 ng ·≈–§«“¡‰«„π°“√μ√«® Õ∫¥’‡ÕÁπ‡Õæ≈“ ¡‘¥

¢Õß‡™◊ÈÕ S. agalactiae „πª√‘¡“≥μË” ÿ¥∑’Ë 1x10-8 ng ́ ÷Ëß¡’§«“¡

‰« Ÿß‡À¡“– ”À√—∫‡ªìπ positive control  ”À√—∫ªØ‘°‘√‘¬“

MultiplexPCR ‡æ◊ËÕªÑÕß°—πº≈∫«°ª≈Õ¡

„π°“√æ—≤π“‡∑§π‘§ PCR ‡æ◊ËÕ°“√μ√«®‡™◊ÈÕ·∫§∑’‡√’¬

‚¥¬°“√μ√«® Õ∫μ—«Õ¬à“ß‡≈◊Õ¥ πÕ°®“°°“√«‘π‘®©—¬‚√§„π

ª≈“π‘≈®“°‡™◊ÈÕ S. agalactiae ¢Õß°“√»÷°…“„π§√—Èßπ’È ¬—ß¡’°“√

»÷°…“°—π °“√μ√«®‡™◊ÈÕ S. agalactiae ·≈– S. iniae „πª≈“

π‘≈∑’Ë‡æ“–‡≈’È¬ß„πª√–‡∑»‰∑¬ ®“°°“√ ”√«®μ—«Õ¬à“ßª≈“π‘≈

®“°ª√–‡∑»‰∑¬‚¥¬«‘∏’ PCR æ∫«à“ ‡™◊ÈÕ S. agalactiae æ∫

 Ÿß ÿ¥„π®”π«πª≈“π‘≈∑’Ëμ√«® §‘¥‡ªìπ 88% ·≈– ‡™◊ÈÕ S. iniae

μ√«®æ∫‡æ’¬ß 12% ‡∑à“π—Èπ (Maisak 2008) „πª≈“π‘≈·≈–

‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥Õ◊Ëπ ‡™àπ °“√μ‘¥μ“¡°“√μ√«®‡™◊ÈÕ Edwardsiella

tarda ́ ÷Ëß‡ªìπ·∫§∑’‡√’¬·°√¡≈∫„πª≈“π‘≈·≈–ª≈“¥ÿ° (Clarias

gariepinus) ‚¥¬°“√©’¥‡¢â“∑’Ë°≈â“¡‡π◊ÈÕ (Intramuscular) ·≈–

°“√©’¥‡¢â“™àÕß∑âÕß·≈–μ‘¥μ“¡‡™◊ÈÕ®“°°“√ °—¥¥’‡ÕÁπ‡Õ®“°

μ—∫·≈–‰μ·≈–μ√«®‚¥¬ PCR  “¡“√∂μ√«®æ∫‡™◊ÈÕ E. tarda

®“°ª≈“¥ÿ° ·≈–ª≈“π‘≈‰¥â„π«—π∑’Ë 4 ·≈– 7 μ“¡≈”¥—∫

(El-Yazeed and Ibrahem 2009) ´÷Ëß«‘∏’°“√∑“ß‡∑§π‘§ PCR

‡√‘Ë¡¡’·π«‚πâ¡∑’Ë„™â„π°“√μ√«®‚√§‡æ‘Ë¡¢÷Èπ®“°‡≈◊Õ¥ª≈“„π

Õπ“§μ ‚¥¬‡©æ“–¡’ª√–‚¬™πåÕ¬à“ß¡“°„π°“√μ√«®æàÕ·¡àæ—π∏ÿå

ª≈“·≈–°“√‡ΩÑ“√–«—ß„πª≈“‡≈’È¬ß‡æ◊ËÕªÑÕß°—π°“√√–∫“¥¢Õß

‚√§

°‘μμ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ ∂“∫—π ÿ¢¿“æ —μ«åπÈ” °√¡ª√–¡ß

∑’ËÕπÿ‡§√“–Àå‡™◊ÈÕ·∫§∑’‡√’¬ Sreptococcus agalactiae ¥√.Õ√ÿ≥’

ÕÀ—π∑√‘° ·≈– ¥√.§‡™π∑√ ‡©≈‘¡«—≤πå ∑’Ë„Àâ§«“¡Õπÿ‡§√“–Àå

μ√«® Õ∫ ·°â‰¢ ·≈–ª√—∫ª√ÿß«‘∏’°“√«‘®—¬„Àâ¡’§ÿ≥¿“æ

‡π◊ËÕß®“°ß“π«‘®—¬§√—Èßπ’È à«πÀπ÷Ëß‰¥â√—∫∑ÿπÕÿ¥Àπÿπ°“√«‘®—¬

¢Õß∫—≥±‘μ«‘∑¬“≈—¬ ¡À“«‘∑¬“≈—¬∫Ÿ√æ“ ·≈–∑ÿπ«‘®—¬®“°

 ¿“«‘®—¬·Ààß™“μ‘ „π‚§√ß°“√°“√ ”√«®∑“ß™’«¿“æ„π —μ«åπÈ”

‡»√…∞°‘®μ“¡·π«™“¬Ωíòß∑–‡≈®—ßÀ«—¥™≈∫ÿ√’ ·≈–°“√®—¥°“√

§«“¡‡ ’Ë¬ß‡∫◊ÈÕßμâπμàÕ “√ PAHs „πÀÕ¬·¡≈ß¿Ÿà ®÷ß¢Õ

¢Õ∫§ÿ≥¡“ ≥ ∑’Ëπ’È¥â«¬

‡Õ° “√Õâ“ßÕ‘ß

°‘®°“√ »ÿ¿¡“μ¬å  ‘∑∏‘ ∫ÿ≥¬√—μº≈‘π ·≈–®‘√“æ√ ‡°…√®—π∑√å

(2529). Streptococcus sp. ·∫§∑’‡√’¬∑’Ë‡ªìπ “‡Àμÿ¢Õß

‚√§„πª≈“∫Ÿà∑√“¬. «“√ “√ ß¢≈“π§√‘π∑√å. 8(3):

329-332.

‡©≈‘¡ À«—πÀ¡“π ∏π“«ÿ≤‘ °≈à“«‡°≈’È¬ß ·≈–°‘®°“√ »ÿ¿¡“μ¬å

(2547). ‚√§ ‡μ√ø‚μ§Õ≈‚§´’ „πª≈“°–æß¢“«

(Lates calcarifer). «“√ “√ ß¢≈“π§√‘π∑√å «∑∑. 27

(©∫—∫æ‘‡»… 1): 291-305.

™Ÿμ“ ∫ÿ≠¿—°¥’ ¬ÿ∑∏π“ ‡∑æ∑Õß  ÿ√—™ ·¬â¡ «“∑ ‚Õ¿“ 

™“¡– π∏‘Ï ªî¬«√√≥ À— ¥’ ·≈– ¡»—°¥‘Ï ªí≠À“ (2550).

°“√æ—≤π“«‘∏’μ√«® Õ∫‡π◊ÈÕª≈“ªí°‡ªÑ“ª≈Õ¡ªπ„π

«—μ∂ÿ¥‘∫Õ“À“√¥â«¬‡∑§π‘§

multiplex PCR ·≈– PCR-SSCP. „π °“√ª√–™ÿ¡«‘™“°“√ 35

ªï ∫√Ÿ≥“°“√§«“¡√Ÿâ  Ÿàß“π«‘®—¬ ¡ÿàß·°â‰¢«‘°ƒμ ‘Ëß·«¥≈âÕ¡

«—π∑’Ë 30-31 μÿ≈“§¡ 2551 ≥ Õ“§“√ ‘Ëß·«¥≈âÕ¡

æ—≤π¥≈ §≥– ‘Ëß·«¥≈âÕ¡·≈–∑√—æ¬“°√»“ μ√å. π§√ª∞¡:

¡À“«‘∑¬“≈—¬¡À‘¥≈
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