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∫∑§—¥¬àÕ
ß“π«‘®—¬π’È‰¥âº≈‘µ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’∑’Ë®”‡æ“–µàÕ·∫§∑’‡√’¬ Aeromonas caviae (AC) 5 ‰Õ‚´

‡≈µ‰¥â·°à AC1, AC2, AC3, AC4 ·≈– AC5 ‚¥¬„™â·∫§∑’‡√’¬∑—Èß‡´≈≈å„π°“√ª≈Ÿ°¿Ÿ¡‘§ÿâ¡°—π ‚¡‚π‚§≈πÕ≈

·Õπµ‘∫Õ¥’∑’Ë‰¥âπ”¡“∑¥ Õ∫°—∫ Aeromonas spp. 21 ‰Õ‚´‡≈µ·≈–·∫§∑’‡√’¬·°√¡≈∫™π‘¥µà“ßÊ 19 ™π‘¥

 “¡“√∂·∫àß‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’ÕÕ°‡ªìπ 5 °≈ÿà¡ §◊Õ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’°≈ÿà¡∑’Ë 1 ®”‡æ“–µàÕ AC1

°≈ÿà¡∑’Ë 2 ®”‡æ“–µàÕ AC2 ·≈– AC5  °≈ÿà¡∑’Ë 3 ®”‡æ“–µàÕ AC4  °≈ÿà¡∑’Ë 4 ®”‡æ“–µàÕ AC3 ·µà· ¥ß

ªØ‘°‘√‘¬“¢â“¡°—∫ A. hydrophila ·≈– A. sobria ∫“ß‰Õ‚´‡≈µ¥â«¬ ·≈–°≈ÿà¡∑’Ë 5  “¡“√∂®—∫°—∫ Aeromonas

spp. ∑—Èß 21 ‰Õ‚´‡≈µ∑’Ë„™âµ√«® Õ∫ ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’°≈ÿà¡∑’Ë 1›4 ®—∫°—∫ lipopolysaccharide ¢π“¥

µà“ßÊ °—π „π¢≥–∑’Ë‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’°≈ÿà¡∑’Ë 5 ®—∫°—∫‚ª√µ’π¢π“¥‡≈Á° 20 kDa ·≈–‚¡‚π‚§≈πÕ≈

·Õπµ‘∫Õ¥’°≈ÿà¡∑’Ë 1›3 ‡∑à“π—Èπ∑’Ë “¡“√∂„™âµ√«® Õ∫°“√µ‘¥‡™◊ÈÕ A. caviae „π‡π◊ÈÕ‡¬◊ËÕ‰¥â‚¥¬«‘∏’

immunohistochemistry º≈°“√∑¥≈Õßπ’È· ¥ß„Àâ‡ÀÁπ∂÷ß§«“¡·µ°µà“ß√–À«à“ß‰Õ‚´‡≈µ¢Õß A. caviae

¥—ßπ—Èπ®÷ß®”‡ªìπ®–µâÕßº≈‘µ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’∑’Ë¡’§«“¡®”‡æ“–µàÕ epitope √à«¡´÷Ëß§√Õ∫§≈ÿ¡‰Õ‚´‡≈µ

µà“ßÊ ‡æ◊ËÕæ—≤π“‡ªìπ‡§√◊ËÕß¡◊Õ ”À√—∫„™âæ‘ Ÿ®πå∑√“∫ A. caviae

Abstract
Five groups of monoclonal antibodies (MAbs) against five isolates of Aeromonas caviae (AC1,

AC2, AC3, AC4 and AC5) were generated using whole cell of bacteria for immunization. The MAbs

were tested with 21 isolates of Aeromonas spp. and 19 species of Gram negative bacteria. The MAbs

were divided into 5 groups according to their specificity. The first group of MAbs was specific to AC1.

The second group of MAbs was specific to AC2 and AC5. The third group of MAbs was specific to

AC4. The fourth group of MAbs was specific to AC3 but demonstrated cross reactivity to some isolates

of A.  hydrophila and A.  sobria and the fifth group of MAbs bound to all 21 isolates of Aeromonas spp.

°“√º≈‘µ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’∑’Ë®”‡æ“–µàÕ‡™◊ÈÕ Aeromonas Caviae
Production of Monoclonal Antibodies Specific to

Aeromonas Caviae

À∑—¬∑‘æ¬å  ÿ¢ ¥„ 1, »‘«“æ√ ≈ß¬—πµå1,  ¡∫—µ‘ √—°ª√–∑“πæ√2, «’√–«√√≥  ‘∑∏‘°√°ÿ≈1,
ª√‘π∑√å ™—¬«‘ ÿ∑∏“ß°Ÿ√1 ·≈– ‰æ»“≈  ‘∑∏‘°√°ÿ≈1

1  ¿“§«‘™“™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤
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tested. The antigens recognized by MAbs in group 1–4 were lipopolysaccharide with various sizes,

while MAb in group 5 recognized small molecular weight 20 kDa antigen. Only MAbs in group 1–3 can

be used to detect A. caviae infection in tissue by immunohistochemistry. This evidence demonstrates

heterogeneity among various isolates for A. caviae; therefore, production of MAbs to common antigen

of A. caviae is required to develop a specific tool for identification of A. caviae.

Keywords: Aeromonas caviae, monoclonal antibody, dot blotting, Western blotting,

immunohistochemistry

∫∑π”
°“√‡æ“–‡≈’È¬ß —µ«åπÈ”‡ªìπÕ“™’æ∑’Ë∑”√“¬‰¥â„Àâ

°—∫‡°…µ√°√·≈–ª√–‡∑»‰¥âªï≈–®”π«π¡“° „π

ªí®®ÿ∫—π‡°…µ√°√ºŸâ‡≈’È¬ßª≈“À√◊Õ —µ«åπÈ”Õ◊ËπÊ „Àâ

§«“¡ ”§—≠°—∫ªí≠À“‚√§√–∫“¥‡ªìπÕ¬à“ß¡“° ÷́Ëß

‡™◊ÈÕ·∫§∑’‡√’¬∑’Ë‡ªìπ “‡Àµÿ à«πÀπ÷Ëß„π°“√°àÕ‚√§

√–∫“¥„π —µ«åπÈ” ‰¥â·°à‡™◊ÈÕ„π °ÿ≈ Aeromonas ‚¥¬

®–¡’ A. hydrophila, A. sobria ·≈– A. caviae ‡ªìπ

 à«π„À≠à Õ’°∑—Èß¬—ß “¡“√∂°àÕ„Àâ‡°‘¥‚√§À≈“¬‚√§

„π¡πÿ…¬å ‡™àπ ‚√§‚≈À‘µ‡ªìπæ‘… (septicemia) °“√

µ‘¥‡™◊ÈÕ∑“ß∫“¥·º≈ À√◊Õ°àÕ„Àâ‡°‘¥°“√µ‘¥‡™◊ÈÕ„π

√–∫∫∑“ß‡¥‘πÕ“À“√ (gastroenteritis) [1] A. caviae

®—¥‡ªìπ·∫§∑’‡√’¬·°√¡≈∫ √Ÿª·∑àß ‰¡à √â“ß ªÕ√å

 “¡“√∂‡®√‘≠‰¥â∑—Èß„π∑’Ë¡’·≈–‰¡à¡’ÕÕ°´‘‡®π [2] æ∫

∑—Ë«‰ª„π·À≈àßπÈ”®◊¥ ·≈–πÈ”°√àÕ¬ Õ“®æ∫«à“¡’‡™◊ÈÕπ’ÈÕ¬Ÿà

µ“¡√–∫∫∑“ß‡¥‘πÕ“À“√ ·≈–µ“¡º‘«Àπ—ß¢Õß —µ«åπÈ”

‚¥¬‰¡à∑”„Àâ‡°‘¥‚√§ ‰¥â¡’√“¬ß“π°“√µ√«®æ∫‡™◊ÈÕπ’È

„π —µ«åπÈ”™π‘¥µà“ßÊ ‡™àπ æ«°°∫ [3]  ª≈“‡∑√“∑å [4]

·≈–ª≈“∑’Ë‡æ“–‡≈’È¬ß‰«â„π·À≈àßπÈ”®◊¥ [5]   A. caviae

°àÕ„Àâ‡°‘¥ ¿“«–∑“ß‚√§‰¥âπâÕ¬°«à“‡¡◊ËÕ‡∑’¬∫°—∫ A.

hydrophila ·≈– A. sobria ·µà®–æ∫«à“ A. caviae π’È

∑”„Àâ√–∫∫∑“ß‡¥‘πÕ“À“√Õ—°‡ ∫„π§π‰¥â ‚¥¬∑”„Àâ

ºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕ·∫§∑’‡√’¬π’È‡ªìπ‚√§∑âÕß√à«ß´÷Ëß¡—°æ∫

„π‡¥Á°‡≈Á° ºŸâªÉ«¬®–¡’Õ“°“√∂à“¬‡ªìππÈ”µàÕ‡π◊ËÕß‡ªìπ

√–¬–‡«≈“π“πÀ≈“¬ —ª¥“Àå ¡’‰¢â ·≈–ª«¥∑âÕß [6]

∫“ß°√≥’æ∫«à“ºŸâªÉ«¬∑’Ëµ‘¥‡™◊ÈÕπ’È¡’‡¬◊ËÕ∫ÿ™àÕß∑âÕßÕ—°‡ ∫

(peritonitis) [1] √à«¡¥â«¬ πÕ°®“°π’È¬—ßæ∫«à“‡™◊ÈÕ

A. caviae ∑’Ëµ‘¥¡“°—∫§Õπ·∑§‡≈π å  “¡“√∂∑”„Àâ

‡°‘¥‚√§·°â«µ“Õ—°‡ ∫ (keratitis) [7] ‰¥â‡™àπ°—π «‘∏’

°“√∑’Ë„™âµ√«®À“·∫§∑’‡√’¬™π‘¥π’È‚¥¬°√–∫«π°“√∑“ß

®ÿ≈™’««‘∑¬“ ‰¥â·°à °“√·¬°‡™◊ÈÕ·≈–°“√∑¥ Õ∫∑“ß

™’«‡§¡’́ ÷Ëß‡ªìπ«‘∏’°“√∑’Ë„™â‡«≈“π“π   ‘Èπ‡ª≈◊Õß·√ßß“π

·≈– “√‡§¡’®”π«π¡“°  ”À√—∫°“√„™â‡∑§π‘§

polymerase chain reaction (PCR) [8] ́ ÷Ëß®–„Àâº≈∑’Ë

√«¥‡√Á«·≈–¡’§«“¡·¡àπ¬”·µà¡’¢âÕ®”°—¥„π‡√◊ËÕß§à“„™â

®à“¬ Ÿß·≈–µâÕßÕ“»—¬∫ÿ§≈“°√∑’Ë¡’§«“¡√Ÿâ§«“¡™”π“≠

°“√»÷°…“§√—Èßπ’È®÷ß‰¥âπ”‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’

(monoclonal antibodies: MAb) ¡“ª√–¬ÿ°µå„™â„π°“√

µ√«®«‘‡§√“–Àå·∫§∑’‡√’¬™π‘¥π’È ‚¥¬Õ“»—¬ªØ‘°‘√‘¬“

√–À«à“ß·Õπµ‘‡®π·≈–·Õπµ‘∫Õ¥’∑’Ë¡’§«“¡®”‡æ“–µàÕ

°—π Ÿß¡“° ´÷Ëß‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’∑’Ë √â“ß®“°

‡´≈≈å∑’Ë‡®√‘≠¡“®“°‡´≈≈åÊ ‡¥’¬« ¡’§«“¡®”‡æ“–µàÕ

epitope   ¢Õß·Õπµ‘‡®π∑’Ë„™â‡ªìπµ—«™—°π”„Àâ √â“ß‡∑à“π—Èπ

‡∑§π‘§π’È®÷ß¡’§«“¡‰«·≈–§«“¡·¡àπ¬” Ÿß „Àâº≈

√«¥‡√Á«  –¥«° ∫ÿ§§≈∑—Ë«‰ª·≈–‡°…µ√°√ “¡“√∂π”

‰ª„™âß“π‡Õß‰¥â ‰¡à®”‡ªìπµâÕß„™â∫ÿ§≈“°√∑’Ë¡’§«“¡

‡™’Ë¬«™“≠ [9]  ”À√—∫°“√º≈‘µ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’

µàÕ·∫§∑’‡√’¬µà“ßÊ „π °ÿ≈ Aeromonas π—Èπ ‰¥â¡’

√“¬ß“π°“√º≈‘µ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’∑’Ë®”‡æ“–

µàÕ‡™◊ÈÕ A. hydrophila [10, 11] ·µà„πªí®®ÿ∫—π¬—ß

‰¡à¡’√“¬ß“π‡°’Ë¬«°—∫°“√º≈‘µ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’

µàÕ A. caviae ¥—ßπ—Èπ®÷ß§“¥«à“°“√º≈‘µ‚¡‚π‚§≈πÕ≈

·Õπµ‘∫Õ¥’µàÕ A. caviae ‡æ◊ËÕ„™â‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√

æ‘ Ÿ®πå∑√“∫·≈–«‘π‘®©—¬°“√µ‘¥‡™◊ÈÕ A. caviae „π —µ«å

πÈ”·≈–§π ·≈–·¬°ÕÕ°®“° Aeromonas spp. ‰¥âπà“

®–‡ªìπª√–‚¬™πå ·≈– “¡“√∂π”‚¡‚π‚§≈πÕ≈
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·Õπµ‘∫Õ¥’‰ªª√–¬ÿ°µå„™â∑’Ë‰¥âπ’È‡æ◊ËÕæ—≤π“«‘∏’°“√

µ√«® Õ∫∑’Ë¡’§«“¡‰«‡æ‘Ë¡¢÷Èπ·≈–§«“¡ –¥«°„π°“√

„™âß“πµàÕ‰ª

°“√»÷°…“§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕº≈‘µ

‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’∑’Ë “¡“√∂®”·π° A. caviae

ÕÕ°®“° Aeromonas spp. µà“ßÊ ·≈–·∫§∑’‡√’¬

™π‘¥Õ◊ËπÊ ‡æ◊ËÕ„™â„π°“√æ—≤π“«‘∏’°“√µ√«®‡∫◊ÈÕßµâπ

‚¥¬„™â‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’∑’Ë®”‡æ“–µàÕ A. caviae

Õÿª°√≥å·≈–«‘∏’°“√¥”‡π‘π°“√«‘®—¬
1. °“√‡µ√’¬¡·∫§∑’‡√’¬·≈–·Õπµ‘‡®π

π”‡™◊ÈÕ·∫§∑’‡√’¬ A. caviae 5 ‰Õ‚´‡≈µ (AC1›

5) ·≈–·∫§∑’‡√’¬™π‘¥Õ◊ËπÊ ¥—ß· ¥ß„πµ“√“ß 1

¡“‡≈’È¬ß„π tryptic soy agar (TSA)  à«π·∫§∑’‡√’¬

„π °ÿ≈ Vibrio ‡≈’È¬ß„π TSA ∑’Ë‡µ‘¡ NaCl ‡¢â¡¢âπ 2%

(πÈ”Àπ—°/ª√‘¡“µ√) ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 0C ‡ªìπ‡«≈“

24 ™—Ë«‚¡ß À≈—ß®“°π—Èπ‡°Á∫‡´≈≈å„ÀâÕ¬Ÿà„π√Ÿª “√

·¢«π≈Õ¬„π 0.15 M Phosphate Buffered Saline

(PBS) „Àâ¡’®”π«π‡´≈≈åª√–¡“≥ 109 CFU/ml   π”

·∫§∑’‡√’¬∑’Ë‰¥â¡“∑”„Àâµ“¬¥â«¬§«“¡√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘

60 0C ‡ªìπ‡«≈“ 60 π“∑’ ®“°π—Èπ·∫àß·Õπµ‘‡®π

ÕÕ°‡ªìπ 3 √Ÿª·∫∫ §◊Õ √Ÿª·∫∫∑’Ë 1 ‡ªìπ·∫§∑’‡√’¬

√Ÿª·∫∫ª°µ‘ √Ÿª·∫∫∑’Ë 2 ‡ªìπ·∫§∑’‡√’¬‡ ’¬ ¿“æ‚¥¬

º ¡·∫§∑’‡√’¬°—∫ “√≈–≈“¬ 4% SDS ·≈– 10%

mercaptoethanol „πÕ—µ√“ à«π 1 µàÕ 1 π”‰ªµâ¡„π

πÈ”‡¥◊Õ¥‡ªìπ‡«≈“ 90 «‘π“∑’ ·≈â«π”‰ª dialysis „π

πÈ”°≈—Ëπ √Ÿª·∫∫∑’Ë 3 ‡ªìπ·∫§∑’‡√’¬∑’Ëº ¡°—∫ 40%

formaldehyde „πÕ—µ√“ à«π 1 µàÕ 10 ·≈â«π”‰ª

dialysis „ππÈ”°≈—Ëπ π”‡™◊ÈÕ∑’Ë‡µ√’¬¡‰¥â∑—Èß 3 √Ÿª·∫∫

¡“·∫àß„ à„πÀ≈Õ¥‰¡‚§√øî« å·≈â«‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -

20 0C  ‡æ◊ËÕ„™â ”À√—∫°“√ª≈Ÿ°¿Ÿ¡‘§ÿâ¡°—π„πÀπŸµàÕ‰ª

[11]

2. °“√ª≈Ÿ°¿Ÿ¡‘§ÿâ¡°—π„πÀπŸ¢“«

π”·Õπµ‘‡®π¢Õß A. caviae 5 ‰Õ‚´‡≈µ∑—Èß 3

√Ÿª·∫∫ ¡“º ¡°—π·≈–π”¡“º ¡°—∫ complete

Freundûs adjuvant ·≈â«©’¥‡¢â“∑’Ë™àÕß∑âÕß¢ÕßÀπŸ¢“«

(swiss mice) ª√‘¡“µ√ 100 µl/µ—« À≈—ß®“°π—Èπ©’¥

°√–µÿâπÕ’° 3 §√—Èß∑ÿ° 2  —ª¥“Àå  ‚¥¬„™â·Õπµ‘‡®π

º ¡°—∫ incomplete Freundûs adjuvant À≈—ß®“°°“√

©’¥§√—Èß∑’Ë 4 ‡°Á∫´’√—¡¢ÕßÀπŸ·µà≈–µ—«¡“µ√«®À“

§«“¡®”‡æ“–¢Õß·Õπµ‘´’√—¡µàÕ A. caviae ‚¥¬«‘∏’

Western blotting ·≈–‡≈◊Õ°ÀπŸµ—«∑’ËµÕ∫ πÕß¥’∑’Ë ÿ¥

¡“„™â ”À√—∫°“√º≈‘µ‡´≈≈å‰Œ∫√‘‚¥¡“µàÕ‰ª [9]

3. °“√º≈‘µ·≈–§—¥‡≈◊Õ°‡´≈≈å‰Œ∫√‘‚¥¡“

°“√º≈‘µ‡´≈≈å‰Œ∫√‘‚¥¡“∑”‚¥¬À≈Õ¡√«¡‡´≈≈å

¡â“¡¢ÕßÀπŸ¢“«°—∫ P3X myeloma cell line ¥â«¬æÕ≈‘

‡Õ∑‘≈’π‰°≈§Õ≈·≈â«‡≈’È¬ß„πÕ“À“√ HAT medium

(Hypoxanthine Aminopterine Thymidine medium)

„π 96 wells microculture plate ®”π«π 20 plates

À≈—ß®“°π—Èπ§—¥‡≈◊Õ°‡´≈≈å‰Œ∫√‘‚¥¡“∑’Ë √â“ß·Õπµ‘∫Õ¥’

®”‡æ“–µàÕ A. caviae ‚¥¬§—¥‡≈◊Õ°¢—Èπ∑’Ë 1 ¥â«¬«‘∏’

dot blotting π”·Õπµ‘‡®π¢Õß A. caviae º ¡∑—Èß

3 √Ÿª·∫∫ ¡“À¬¥≈ß∫π·ºàπ‰π‚µ√‡´≈≈Ÿ‚≈ 

(ª√–¡“≥ 1 µl/®ÿ¥) π”¡“∫à¡„ππÈ”‡≈’È¬ß‡´≈≈å‰Œ∫√‘‚¥

¡“„π·µà≈–À≈ÿ¡∑’Ë 37 0C ‡ªìπ‡«≈“ 5 ™—Ë«‚¡ß π”‰ª

∫à¡µàÕ„π goat anti-mouse IgG heavy and light chain

horseradish peroxidase conjugate (GAM-HRP)

‡®◊Õ®“ß 1 µàÕ 1,500 ∑’Ë 37 0C ‡ªìπ‡«≈“ 3 ™—Ë«‚¡ß

®“°π—Èππ”‰ª∑”ªØ‘°‘√‘¬“„π “√≈–≈“¬ 0.03%

diaminobenzidine (DAB), 0.006% hydrogen

peroxide (H
2
O

2
), 0.05% cobalt chloride (CoCl

2
)

∑’Ë≈–≈“¬„π PBS ‡≈◊Õ°‡´≈≈å‰Œ∫√‘‚¥¡“‚§≈π∑’Ë„Àâ

º≈∫«°µàÕ A. caviae  ·≈â«π”‰ª§—¥‡≈◊Õ°µàÕ„π¢—Èπ∑’Ë

2 ´÷Ëß®–«‘‡§√“–Àå¥â«¬ Western blotting ‚¥¬π” A.

caviae „π√Ÿª·∫∫ª°µ‘¡“·¬°„π 12% SDS-PAGE

·≈â«¬â“¬‚ª√µ’π≈ß∫π·ºàπ‰π‚µ√‡´≈≈Ÿ‚≈  π”·ºàπ

‰π‚µ√‡´≈≈Ÿ ‚≈ ∑’Ë ‰¥â ‰ª∫à¡¥â«¬πÈ” ‡≈’È ¬ß ‡´≈≈å

‰Œ∫√‘‚¥¡“®“°À≈ÿ¡∑’Ë„Àâº≈‡ªìπ∫«°®“°°“√§—¥‡≈◊Õ°

¢—Èπ∑’Ë 1 ·≈â«µ√«®¥Ÿ·∂∫¢Õß‚ª√µ’π∑’Ë∑”ªØ‘°‘√‘¬“°—∫

·Õπµ‘∫Õ¥’   ®“°π—Èπ«‘‡§√“–ÀåªØ‘°‘√‘¬“¢â“¡¥â«¬«‘∏’ dot

blotting ‚¥¬π”·ºàπ‰π‚µ√‡´≈≈Ÿ‚≈ ∑’ËÀ¬¥¥â«¬

·Õπµ‘‡®π¢Õß A. caviae ·≈–·Õπµ‘‡®π¢Õß
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·∫§∑’‡√’¬™π‘¥µà“ßÊ (ª√–¡“≥ 109 CFU/®ÿ¥) ∫à¡

∑¥ Õ∫°—∫πÈ”‡≈’È¬ß‡´≈≈å‰Œ∫√‘‚¥¡“ ‚¥¬‡≈◊Õ°‡´≈≈å

‰Œ∫√‘‚¥¡“∑’Ë· ¥ßªØ‘°‘√‘¬“®”‡æ“–µàÕ A. caviae ·µà

‰¡à· ¥ßªØ‘°‘√‘¬“¢â“¡°—∫·∫§∑’‡√’¬·°√¡≈∫™π‘¥Õ◊ËπÊ

 à«π°“√§—¥‡≈◊Õ°‚¥¬«‘∏’ immunohistochemistry

(IHC) ‰¥âπ”·Õπµ‘∫Õ¥’∑’Ë„Àâº≈®“° dot blotting ‡ªìπ

∫«°¡“∑¥ Õ∫°—∫‡π◊ÈÕ‡¬◊ËÕª≈“π‘≈∑’Ë∂Ÿ°™—°π”„Àâ‡°‘¥

°“√µ‘¥‡™◊ÈÕ‚¥¬°“√©’¥ A. caviae ∑—Èß 5 ‰Õ‚´‡≈µ

ª√–¡“≥ 108 CFU/ml ª√‘¡“µ√ 10 µl/µ—« ·≈â«π”

‰ª∑¥ Õ∫‚¥¬«‘∏’ indirect immunoperoxidase ®“°

π—Èππ”‰ªºà“π°√–∫«π°“√∑” ‰≈¥å∂“«√  àÕß¥Ÿ¿“¬„µâ

°≈âÕß®ÿ≈∑√√»πå ‡π◊ÈÕ‡¬◊ËÕ∑’Ë„Àâº≈∫«°°—∫·Õπµ‘∫Õ¥’

®–µ‘¥ ’πÈ”µ“≈ ®“°π—Èππ”‡´≈≈å‰Œ∫√‘‚¥¡“∑’Ë„Àâº≈

∫«°®“°°“√§—¥‡≈◊Õ°¢—Èπ∑’Ë 2 ¡“ reclone ‚¥¬«‘∏’

limited dilution ¢¬“¬‡æ‘Ë¡®”π«π‡´≈≈å ‡°Á∫‡´≈≈å

·™à·¢Áß„π‰π‚µ√‡®π‡À≈«  à«ππÈ”‡≈’È¬ß‡´≈≈å∑’Ë‰¥â‡°Á∫

‰«â„™â∑¥ Õ∫µàÕ‰ª [9]

4. °“√µ√«® Õ∫ ¡∫—µ‘·≈–§«“¡‰«¢Õß‚¡‚π

‚§≈πÕ≈·Õπµ‘∫Õ¥’

°“√®”·π° class ·≈– subclass ¢Õß‚¡‚π

‚§≈πÕ≈·Õπµ‘∫Õ¥’ ®”·π°¥â«¬«‘∏’ sandwich ELISA

‚¥¬„™â Mouse MonoAb ID Kit HRP (Zymedûs

Laboratory) „π°“√µ√«® Õ∫ ·≈–∑¥ Õ∫§«“¡‰«

¢Õß‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’„π°“√µ√«®À“ A. caviae

¥â«¬«‘∏’ dot blotting ‚¥¬π” A. caviae „π√Ÿª·∫∫∑’Ë 1

(ª√–¡“≥ 109 CFU/ml) ¡“‡®◊Õ®“ß·∫∫ serial ten-

fold dilution ¥â«¬ PBS ·≈â«π”‰ªÀ¬¥≈ß∫π·ºàπ‰π

‚µ√‡´≈≈Ÿ‚≈  π”‰ª∫à¡°—∫‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’

·≈â«µ√«®¥Ÿ√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‡´≈≈å∑’ËµË”∑’Ë ÿ¥∑’Ë

 “¡“√∂∑”ªØ‘°‘√‘¬“°—∫‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’

º≈°“√«‘®—¬
®“°°“√º≈‘µ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’∑’Ë

®”‡æ“–µàÕ·∫§∑’‡√’¬ A. caviae  “¡“√∂º≈‘µ‰¥â 5 °≈ÿà¡

(µ“√“ß 2) §◊Õ ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’°≈ÿà¡∑’Ë 1 ¡’

§«“¡®”‡æ“–µàÕ AC1 (¿“æª√–°Õ∫ 1-1)  “¡“√∂

®—∫°—∫·Õπµ‘‡®π∑’ËπÈ”Àπ—°‚¡‡≈°ÿ≈ 20 kDa ·≈–

·Õπµ‘‡®π∑’Ë¡’πÈ”Àπ—°‚¡‡≈°ÿ≈Õ¬Ÿà√–À«à“ß 80-105

kDa ¥â«¬«‘∏’ Western blotting (¿“æª√–°Õ∫ 2-B1)

 “¡“√∂„™âµ√«®°“√µ‘¥‡™◊ÈÕ AC1 „π≈”‰ â¢Õßª≈“

π‘≈‰¥â¥â«¬«‘∏’ IHC (¿“æª√–°Õ∫ 3-1) ‚¡‚π‚§≈π

Õ≈·Õπµ‘∫Õ¥’°≈ÿà¡∑’Ë 2 ¡’§«“¡®”‡æ“–µàÕ A. caviae

2 ‰Õ‚´‡≈µ§◊Õ AC2 ·≈– AC5 (¿“æª√–°Õ∫ 1-2)

 “¡“√∂®—∫°—∫·Õπµ‘‡®π∑’ËπÈ”Àπ—°‚¡‡≈°ÿ≈ 20 kDa

·≈–®—∫°—∫·∂∫·Õπµ‘‡®π∑’Ë™à«ßπÈ”Àπ—°‚¡‡≈°ÿ≈ 30-

60 kDa (¿“æª√–°Õ∫ 2-B2) ·≈– “¡“√∂„™â

µ√«®°“√µ‘¥‡™◊ÈÕ AC5 „π°≈â“¡‡π◊ÈÕ¢Õßª≈“π‘≈‰¥â

(¿“æª√–°Õ∫ 3-2)   ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’°≈ÿà¡∑’Ë

3 ¡’§«“¡®”‡æ“–µàÕ AC4 (¿“æª√–°Õ∫ 1-3)

 “¡“√∂®—∫°—∫·Õπµ‘‡®π∑’Ë¡’πÈ”Àπ—°‚¡‡≈°ÿ≈Õ¬Ÿà√–À«à“ß

30-120 kDa (¿“æª√–°Õ∫ 2-B3)  “¡“√∂

µ√«®æ∫°“√µ‘¥‡™◊ÈÕ AC4 „π≈”‰ â¢Õßª≈“π‘≈‰¥â

(¿“æª√–°Õ∫ 3-3)   ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’°≈ÿà¡∑’Ë

4 ¡’§«“¡®”‡æ“–µàÕ AC3 ·≈–· ¥ßªØ‘°‘√‘¬“¢â“¡°—∫

AH5 ·≈– AS1 (¿“æª√–°Õ∫ 1-4) ‚¡‚π‚§≈πÕ≈

·Õπµ‘∫Õ¥’™π‘¥π’È®—∫°—∫·Õπµ‘‡®π∑’Ë¡’πÈ”Àπ—°‚¡‡≈°ÿ≈

Õ¬Ÿà√–À«à“ß 20-150 kDa (¿“æª√–°Õ∫ 2-B4) ·µà

‰¡à “¡“√∂µ√«®°“√µ‘¥‡™◊ÈÕ A. caviae „π‡π◊ÈÕ‡¬◊ËÕ

‰¥â¥â«¬«‘∏’ IHC   ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’°≈ÿà¡∑’Ë 5

¡’§«“¡®”‡æ“–µàÕ·∫§∑’‡√’¬„π °ÿ≈ Aeromonas ∑ÿ°

species ®”π«π 21 ‰Õ‚´‡≈µ∑’Ë„™â∑¥ Õ∫ (¿“æ

ª√–°Õ∫ 1-5) ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’°≈ÿà¡π’È®–

®—∫°—∫·Õπµ‘‡®π∑’ËπÈ”Àπ—°‚¡‡≈°ÿ≈ 20 kDa (¿“æ

ª√–°Õ∫ 2-B5) ·µà‰¡à “¡“√∂µ√«®°“√µ‘¥‡™◊ÈÕ A.

caviae „π‡π◊ÈÕ‡¬◊ËÕ¥â«¬«‘∏’ IHC ‰¥â   ·Õπµ‘‡®π∑’Ë

®—∫‚¥¬‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’°≈ÿà¡∑’Ë 1-4 ‡ªìπ

≈—°…≥–¢Õß lipopolysaccharide ´÷Ëß®–√«¡‡ªìπ

polymer ¢π“¥µà“ßÊ ∑”„Àâ‡ÀÁπ‡ªìπ ladder (¿“æ

ª√–°Õ∫ 2-B1-4) [11, 12]   ‚¡‚π‚§≈πÕ≈

·Õπµ‘∫Õ¥’∑—Èß 5 °≈ÿà¡∑’Ëº≈‘µ‰¥â¡’ class ‡ªìπ IgG
1
,

IgG
2
a, IgG

2
b, ·≈– IgG

3
 (µ“√“ß 2) ·≈– “¡“√∂
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„™â„π°“√µ√«®À“ A. caviae ¥â«¬«‘∏’ dot blotting ¥â«¬

§«“¡‰«„π√–¥—∫∑’Ë·µ°µà“ß°—πµ—Èß·µà 2 x 108 ∂÷ß

1 x 106 CFU/ml ‚¥¬‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’„π

°≈ÿà¡∑’Ë 1 ¡’§«“¡‰«„π°“√µ√«® Ÿß∑’Ë ÿ¥ §◊Õ∑’Ë 1 x 106

CFU/ml (µ“√“ß 2)

 √ÿªº≈°“√«‘®—¬
 “¡“√∂º≈‘µ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’‰¥â∑—ÈßÀ¡¥

7 ‚§≈π·∫àßÕÕ°‰¥â‡ªìπ 5 °≈ÿà¡µ“¡§«“¡®”‡æ“–

‰¥â·°à ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’°≈ÿà¡∑’Ë 1-3 ¡’§«“¡®”

‡æ“–µàÕ A. caviae ·µà≈–‰Õ‚´‡≈µ·µ°µà“ß°—π‰ª´÷Ëß

 “¡“√∂π”·Õπµ‘∫Õ¥’°≈ÿà¡π’È¡“®”·π°‰Õ‚´‡≈µ¢Õß

A. caviae ‰¥â ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’°≈ÿà¡∑’Ë 4 ¡’

§«“¡®”‡æ“–µàÕ A. caviae ·µà· ¥ßªØ‘°‘√‘¬“¢â“¡°—∫

Aeromonas ™π‘¥Õ◊ËπÊ ∫“ß‰Õ‚´‡≈µ¥â«¬  ·≈–‚¡‚π

‚§≈πÕ≈·Õπµ‘∫Õ¥’°≈ÿà¡∑’Ë 5 ∑’Ë¡’§«“¡®”‡æ“–µàÕ

Aeromonas ∑ÿ° species  “¡“√∂π”¡“„™â·¬°

·∫§∑’‡√’¬„π°≈ÿà¡ Aeromonas ÕÕ°®“°·∫§∑’‡√’¬

™π‘¥Õ◊ËπÊ ́ ÷Ëßº≈°“√∑¥≈Õß∑’Ë‰¥â Õ¥§≈âÕß°—∫√“¬ß“π

°“√º≈‘µ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’®”‡æ“–µàÕ A.

hydrophila ∑’Ë “¡“√∂º≈‘µ‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’

´÷Ëß· ¥ßªØ‘°‘√‘¬“°—∫ A. hydrophila ∫“ß‰Õ‚´‡≈µ∑’Ë

„™â„π°“√ª≈Ÿ°¿Ÿ¡‘§ÿâ¡°—π·≈–‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’

∑’Ë®”‡æ“–µàÕ A. hydrophila ´÷Ëß “¡“√∂∑”ªØ‘°‘√‘¬“

¢â“¡°—∫·∫§∑’‡√’¬„π°≈ÿà¡ Aeromonas ™π‘¥Õ◊ËπÊ ¥â«¬

[11]  ”À√—∫„π°“√∑¥≈Õßπ’È “¡“√∂º≈‘µ‚¡‚π‚§≈π

Õ≈·Õπµ‘∫Õ¥’∑’Ë¡’§«“¡®”‡æ“–µàÕ A. caviae ‡æ’¬ß 4

‰Õ‚´‡≈µ‡∑à“π—Èπ   ∑—Èßπ’ÈÕ“®¡’ A. caviae Õ’°À≈“¬‰Õ

‚´‡≈µ∑’Ë‰¡à “¡“√∂®—∫‚¥¬‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’

∑’Ë®”‡æ“–µàÕ A. caviae ‰¥â  à«π‚¡‚π‚§≈πÕ≈

·Õπµ‘∫Õ¥’°≈ÿà¡∑’Ë 5 ∑’Ëº≈‘µ‰¥â∂÷ß·¡â®– “¡“√∂®—∫°—∫

Aeromonas ‰¥â∑ÿ° species  ·µà°“√æ‘ Ÿ®πå«à“‡ªìπ A.

caviae π—Èπ¬—ß§ß¡’§«“¡®”‡ªìπµâÕß∑”µàÕ‚¥¬°“√

·¬°‡™◊ÈÕ·≈–∑”°“√∑¥ Õ∫∑“ß™’«‡§¡’´÷Ëß‡ªìπ«‘∏’°“√

∑’Ë„™â‡«≈“π“π  ‘Èπ‡ª≈◊Õß·√ßß“π·≈– “√‡§¡’®”π«π¡“°

¥—ßπ—Èπ®÷ß¡’§«“¡®”‡ªìπµâÕßº≈‘µ‚¡‚π‚§≈πÕ≈

·Õπµ‘∫Õ¥’‡æ‘Ë¡‡µ‘¡‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‚¡‚π‚§≈πÕ≈

·Õπµ‘∫Õ¥’∑’Ë “¡“√∂®—∫§√Õ∫§≈ÿ¡‰¥â∑ÿ°‰Õ‚´‡≈µ¢Õß

A. caviae ´÷Ëß®– “¡“√∂„™â‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√

æ‘ Ÿ®πå∑√“∫·≈–«‘π‘®©—¬°“√µ‘¥‡™◊ÈÕÀ√◊Õ„™â„π°“√

®”·π° species ¢Õß·∫§∑’‡√’¬™π‘¥π’È‰¥â∂Ÿ°µâÕß·≈–

√«¥‡√Á«µàÕ‰ª

Aeromonas caviae 13016 (AC1)*

A. caviae  22103 (AC2)*

A. caviae  22104 (AC3)*

A. caviae  22105 (AC4)*

A. caviae  22106 (AC5)*

A. hydrophila  1234 (AH1)

A. hydrophila  04082 (AH2)

A. hydrophila  2798 (AH3)

A. hydrophila  22095 (AH4)

A. hydrophila  22096 (AH5)

A. hydrophila  22097 (AH6)

NO. ·∫§∑’‡√’¬ ·À≈àß∑’Ë·¬°‡™◊ÈÕ  ∂“∫—π

-

Stool

Rectal swab

Stool

Stool

Carpskidney

-

-

Blood

Stool

Stool

NCIMB

DMST

DMST

DMST

DMST

VMARC

AAHRI

DMST

DMST

DMST

DMST

µ“√“ß 1 ·∫§∑’‡√’¬™π‘¥µà“ßÊ ∑’Ë„™â„π°“√ª≈Ÿ°¿Ÿ¡‘§ÿâ¡°—π (*) ·≈–∑¥ Õ∫§«“¡®”‡æ“–

1

2

3

4

5

6

7

8

9

10

11
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µ“√“ß 1 (µàÕ)

NO. ·∫§∑’‡√’¬ ·À≈àß∑’Ë·¬°‡™◊ÈÕ  ∂“∫—π

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

A. hydrophila  22098 (AH7)

A. hydrophila  (AH8)

A. sobria  12056 (AS1)

A. sobria  1234 (AS2)

A. sobria  22099 (AS3)

A. sobria  22100 (AS4)

A. sobria  22101 (AS5)

A. sobria  22102 (AS6)

A. veronii  21255

A.  jandaei  21256

Plesiomonas shigelloides  22107

P. shigelloides  22108

P. shigelloides  22109

Vibrio cholera

V. alginolyticus  22083

V. fluvialis 22087

V. harveyi  639

V. mimicus  22089

V. parahaemolyticus  22092

V. campbellii 21361

V. ordalii (vib 02)

V. penaeicida

V. vulnificus

Photobacterium damselae damsalae

Photobacterium damselae piscicida

Salmonella Typhi

Salmonella Enteritidis 7108

Escherichia  coli ATCC 25922

Enterobacter cloacae

Stool

Gold fish

-

-

Stool

Stool

Stool

Stool

-

-

Rectal swab

Rectal swab

Rectal swab

-

Food

Stool

-

Food

Food

-

UK

-

Natural infected

Sea Bass

Sea bream

-

-

-

-

DMST

SWU

NCIMB

DMST

DMST

DMST

DMST

DMST

DMST

DMST

DMST

DMST

DMST

DMSC

DMST

DMST

CENTEX

DMST

DMST

GB

DABU

DMSC

DMSC

DABU

UK

DMSM

DMST

CPF

DMSM
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AAHRI = Aquatic Animal Health Research Institute, Department of Fisheries, Ministry of

Agriculture

CENTEX = Center of Excellence for Shrimp Molecular Biology and Biotechnology

CPF = Charoen Pokphand Foods Public Company Limited

DMST = Department of Medical Science, Ministry of Public Health

DABU = Department of Aquatic Science, Faculty of Science, Burapha University

DMSC = Department of Microbiology, Faculty of Science, Chulalongkorn University

DMSM = Department of Microbiology, Faculty of Science, Mahidol University

GB = University of Ghent, Belgium

NCIMB = The National Collection of Industrial, Marine and Food Bacteria

VMARC = Veterinary Medical Aquatic Research Center, Chulalongkorn University

UK = United Kingdom

   - = ‰¡à∑√“∫·À≈àß

µ“√“ß   2 §«“¡®”‡æ“–·≈–§«“¡‰«¢Õß‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’∑¥ Õ∫¥â«¬«‘∏’ dot blotting, Western

blotting ·≈– immunohistochemistry (IHC) ·∫§∑’‡√’¬∑’Ë„™â∑¥ Õ∫¥â«¬«‘∏’ dot blotting ª√–¡“≥

109 CFU/ml AC = A. caviae,  AS = A. sobria, AH = A.  hydrophila ·µà≈–‰Õ‚´‡≈µ· ¥ß„π

µ“√“ß 1 ‚§≈π∑’Ë¢’¥‡ âπ„µâ‡ªìπµ—«·∑π‚§≈π¢Õß‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’®“°·µà≈–°≈ÿà¡´÷Ëß„™â„π

°“√∑¥ Õ∫µà“ßÊ

+++ = ‡°‘¥ªØ‘°‘√‘¬“™—¥‡®π¡“°

++ = ‡°‘¥ªØ‘°‘√‘¬“™—¥‡®π

- = ‰¡à‡°‘¥ªØ‘°‘√‘¬“

Group MAbs (isotype) Sensitivity Antigen Western IHC Bacterial

dot blotting blotting (kDa) immunoreactivity

 (CFU/ml) (dot blotting)

1 AC-9-1C (G
2
b) 1 x 106 20, 80 - 105 +++ AC1

2 AC-8-1C (G
2
b) 1 x 107 20, 30 - 60 ++ AC2, AC5

3 AC-1-3D (G
2
a), 3 x 106 30 - 120 +++ AC4

AC-14-3F (G
3
)

4 AC-12-8F (G
2
a) 3 x 106 20 - 150 - AC3, AH5, AS1

5 AC-9-6C (G
1
), 2 x 108 20 - Aeromonas spp.

AC-19-10C (G
2
a)
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¿“æª√–°Õ∫ 1  °“√∑¥ Õ∫ªØ‘°‘√‘¬“¢â“¡°—∫·∫§∑’‡√’¬™π‘¥Õ◊ËπÊ ¢Õßµ—«·∑π‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’„π

°≈ÿà¡µà“ßÊ (1›5) ¥â«¬«‘∏’ dot blotting ‚¥¬À¬¥·∫§∑’‡√’¬™π‘¥µà“ßÊ ∑’Ë∑”„Àâµ“¬¥â«¬§«“¡√âÕπ§«“¡‡¢â¡¢âπ

109 CFU/ml ≈ß∫π·ºàπ‰π‚µ√‡´≈≈Ÿ‚≈  (1µl/®ÿ¥) ·≈–π”‰ª∫à¡¥â«¬‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’‚§≈πµà“ßÊ

°—π‰¥â·°à (1) AC-9-1C, (2) AC-8-1C, (3) AC-1-3D, (4) AC-12-8F ·≈– (5) AC-9-6C ÷́Ëß

·∫§∑’‡√’¬∑’Ë„™â∑¥ Õ∫¡’¥—ßπ’È

·∂«∑’Ë 1: A. hydrophila (A) AH1; (B) AH2; (C) AH3; (D) AH4; (E) AH5

·∂«∑’Ë 2: A. hydrophila (A) AH6; (B) AH7; (C) AH8 ·≈– A. sobria (D) AS1; (E) AS2

·∂«∑’Ë 3: A. sobria (A) AS3; (B) AS4; (C) AS5; (D) AS6 ·≈– A. caviae (E) AC1

·∂«∑’Ë 4: A. caviae (A) AC2; (B) AC3; (C) AC4; (D) AC5; (E) A. veronii

·∂«∑’Ë 5: (A) A. jandaei; (B) Plesiomonas shigelloides 22107; (C) P. shigelloides 22108; (D)

P. shigelloides 22109; (E) Vibrio cholerae

·∂«∑’Ë 6: (A) V. alginolyticus; (B) V. fluvialis; (C) V. harveyi; D) V. mimicus; (E) V. parahaemolyticus.

·∂«∑’Ë 7: (A) V. campbellii; (B) V. ordalii; (C) V. penaeicida; (D) V. vulnificus; (E) Photobacterium

damselae subsp. damselae

·∂«∑’Ë 8: (A) Photobacterium damselae subsp. piscicida; (B) Salmonella Typhi; (C) Salmonella

Enteritidis; (D) Escherichia coli; (E) Enterobacter cloacae
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¿“æª√–°Õ∫ 2  °“√∑¥ Õ∫§«“¡®”‡æ“–¢Õß‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’¥â«¬«‘∏’ Western blotting π” (A) A.

caviae: (a) AC1, (b) AC2, (c) AC3, (d) AC4 ·≈– (e) AC5 ¡“·¬°¥â«¬°√–· ‰øøÑ“ (SDS - PAGE)

·≈–π”¡“¬âÕ¡¥â«¬ ’ Coomassie brilliant blue R›250 (B) ‚ª√µ’π®“°‡®≈∫“ß à«π¬â“¬≈ß Ÿà·ºàπ‰π‚µ√‡´≈≈Ÿ‚≈ 

π”‰ª∫à¡°—∫‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’„π°≈ÿà¡µà“ßÊ ‰¥â·°à (1) AC-9-1C, (2) AC-8-1C, (3) AC-1-3D,

(4) AC-12-8F ·≈– (5) AC-9-6C S
1
 = ‚ª√µ’π¡“µ√∞“ππÈ”Àπ—°‚¡‡≈°ÿ≈µË” S

2
 = ‚ª√µ’π¡“µ√∞“π

πÈ”Àπ—°‚¡‡≈°ÿ≈ Ÿß

¿“æª√–°Õ∫ 3  °“√µ√«® Õ∫°“√µ‘¥‡™◊ÈÕ A. caviae ¥â«¬«‘∏’ immunohistochemistry „π≈”‰ â¢Õßª≈“π‘≈

´÷Ëß∂Ÿ°™—°π”„Àâ‡°‘¥°“√µ‘¥‡™◊ÈÕ AC1 π”‰ª∫à¡°—∫‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’ (1) °≈ÿà¡∑’Ë 1 AC-9-1C   à«π

°“√µ√«® Õ∫°“√µ‘¥‡™◊ÈÕ AC5 „π°≈â“¡‡π◊ÈÕ¢Õßª≈“π‘≈ π”‰ª∫à¡°—∫‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’ (2) °≈ÿà¡∑’Ë 2

AC-8-1C ·≈–°“√µ√«® Õ∫°“√µ‘¥‡™◊ÈÕ AC4 „π≈”‰ â¢Õßª≈“π‘≈ π”‰ª∫à¡°—∫‚¡‚π‚§≈πÕ≈·Õπµ‘∫Õ¥’ (3)

°≈ÿà¡∑’Ë 3 AC-1-3D   ®ÿ¥ ’‡¢â¡·≈–≈Ÿ°»√· ¥ß∫√‘‡«≥∑’Ë‡°‘¥ªØ‘°‘√‘¬“¢Õß·Õπµ‘‡®π°—∫·Õπµ‘∫Õ¥’
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