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Abstract
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Bacterial community from gut of white shrimp, Penaeus vannamei,
cultured in earthen ponds
Songklanakarin J. Sci. Technol., May 2007, Suppl 2 : 247-259

The  Fluorescent  in  situ  hybridization  (FISH)  technique  and  conventional  method  were  used  to
analyse the bacterial community in the gut of white shrimp cultured in earthen ponds. Samples were collected
from three parts, hepatopancreas, anterior intestine and posterior intestine. Gut bacterial community was
enumerated by 15 probes in FISH and 3 bacterial culture technique media. The results showed that bacteria
specific probes determined bacterial community and Eubacteria as the dominant group of microbial com-
munity in the studied gut portions. βββββ-Proteobacteria group (29.53±5.39%) and γγγγγ-Proteobacteria group (26.18
±6.88%) were major groups of bacterial flora in the hepatopancreas. In contrast, low G+C gram positive

π‘æπ∏åµâπ©∫—∫

1Department of Aquatic Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla,
90112 Thailand. 2Department of Biology, Faculty of Science, Thaksin University, Muang, Songkhla, 90000
Thailand.

1
π—°»÷°…“À≈—° Ÿµ√ «∑.¡.  “¢“«“√‘™»“ µ√å 

2
«∑.¡ (‡∑§‚π‚≈¬’™’«¿“æ) π—°«‘∑¬“»“ µ√å 

4
Dr. rer. Nat. (Aquatic Animal Diseases)

√Õß»“ µ√“®“√¬å »Ÿπ¬å«‘®—¬ ÿ¢¿“æ —µ«åπÈ” ¿“§«‘™“«“√‘™»“ µ√å §≥–∑√—æ¬“°√∏√√¡™“µ‘ ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å Õ”‡¿Õ

À“¥„À≠à ®—ßÀ«—¥ ß¢≈“ 90112 
3
Ph.D. (Microbiology) ºŸâ™à«¬»“ µ√“®“√¬å ¿“§«‘™“™’««‘∑¬“ §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬∑—°…‘≥

Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥ ß¢≈“ 90000

Corresponding e-mail: kidchakan.s@psu.ac.th

√—∫µâπ©∫—∫ 21 ‡¡…“¬π 2549       √—∫≈ßæ‘¡æå 20 æƒ»®‘°“¬π 2549



Songklanakarin J. Sci. Technol.

Vol. 29 (Suppl.2)  May 2007: Grad. Res. 248

Bacterial community from gut of white shrimp, V. vannamei

U-taynapun, K., et al.

bacteria  group  (LGC)  was  the  most  abundant  group  detected  in  anterior  intestine  (36.40±3.53%)  and
posterior intestine (30.32±4.63%). Vibrio spp. were detected very less in hepatopancreas (0.25±0.43%) and
were present in 3 of 9 samples. In the case of bacterial detection using cultivation method, the number of
bacterial  groups  verified  by  TSA,  TCBS  and  MRS  showed  high  variation  in  every  part  of  the  studied
digestive tract portions; however, no vibrio or lactic acid bacteria were present in the hepatopancreas of
healthy shrimp. This study reveals the proportion of bacterial community in the digestive tract of white
shrimp which can be used as important database for studying the change of the bacterial community in an
abnormal condition including the efficiency of probiotics in the gut (in vivo) of white shrimp.

Key words : fluorescent in situ hybridization (FISH), bacterial communities, gut,
Penaeus vannamei
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°“√«‘‡§√“–Àå‚§√ß √â“ß¢Õß™ÿ¡™π·∫§∑’‡√’¬„π∑“ß‡¥‘πÕ“À“√¢Õß°ÿâß¢“«∑’Ë‡≈’È¬ß„π∫àÕ¥‘π ‚¥¬„™â‡∑§π‘§ fluo-

rescent in situ hybridization (FISH) ·≈–°“√‡æ“–‡≈’È¬ß·∫§∑’‡√’¬∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ  ´÷Ëß∑”°“√»÷°…“„πµ—∫·≈–

µ—∫ÕàÕπ (hepatopancreas)  ≈”‰ â à«πµâπ (anterior intestine)  ·≈–≈”‰ â à«πª≈“¬ (posterior intestine)  ‚¥¬„™â

oligonucleotide probes 15 ‡ âπ ·≈–Õ“À“√‡≈’È¬ß‡™◊ÈÕ®ÿ≈‘π∑√’¬å 3 ™π‘¥ æ∫«à“®ÿ≈‘π∑√’¬å à«π„À≠à„π∑“ß‡¥‘πÕ“À“√

‡ªìπ°≈ÿà¡·∫§∑’‡√’¬ ´÷Ëß “¡“√∂®”·π°°≈ÿà¡¢Õß·∫§∑’‡√’¬ÕÕ°‡ªìπ°≈ÿà¡µà“ßÊ ‰¥â ‚¥¬„π à«π¢Õßµ—∫·≈–µ—∫ÕàÕπæ∫

«à“¡’·∫§∑’‡√’¬°≈ÿà¡ βββββ-Proteobacteria group ·≈– γγγγγ-Proteobacteria group ‡ªìπ·∫§∑’‡√’¬°≈ÿà¡‡¥àπ´÷Ëß¡’‡ªÕ√å‡´Áπµå

 —¥ à«π§‘¥‡ªìπ 29.53±5.39% ·≈– 26.18±6.88% µ“¡≈”¥—∫ ≈”‰ â à«πµâπ·≈– à«πª≈“¬¡’·∫§∑’‡√’¬°≈ÿà¡ Low G+C

gram positive baacteria (LGC) group ‡ªìπ°≈ÿà¡À≈—° ‚¥¬§‘¥‡ªìπ 36.45±3.53% ·≈– 30.32±4.63% µ“¡≈”¥—∫

·≈–æ∫·∫§∑’‡√’¬„π°≈ÿà¡ Vibrio ‡æ’¬ß 0.25±0.43% „πµ—∫·≈–µ—∫ÕàÕπ ‚¥¬¡’°“√µ√«®æ∫‡™◊ÈÕ‡æ’¬ß 3 µ—«Õ¬à“ß

®“°®”π«πµ—«Õ¬à“ß∑—ÈßÀ¡¥ 9 µ—«Õ¬à“ß ¢≥–∑’Ë°“√µ√«® Õ∫·∫§∑’‡√’¬¥â«¬Õ“À“√‡≈’È¬ß‡™◊ÈÕ æ∫«à“ª√‘¡“≥·∫§∑’‡√’¬

„π∑“ß‡¥‘πÕ“À“√¢Õß°ÿâß∑—Èß “¡ à«π¡’ª√‘¡“≥·µ°µà“ß°—πÕ¬à“ß¡“°„π·µà≈–µ—«Õ¬à“ß·≈–‰¡àæ∫·∫§∑’‡√’¬„π°≈ÿà¡ Vibrio

·≈– lactic acid bacteria „πµ—∫·≈–µ—∫ÕàÕπ ®“°°“√∑¥≈Õß§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ∂÷ß‡ªÕ√å‡´Áπµå —¥ à«π·∫§∑’‡√’¬„π

 —ß§¡®ÿ≈‘π∑√’¬å ´÷Ëß‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π∑’Ë ”§—≠„π°“√»÷°…“°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß™ÿ¡™π®ÿ≈‘π∑√’¬å„π ¿“«–º‘¥ª°µ‘

¢Õß°ÿâß√«¡∂÷ßª√– ‘∑∏‘¿“æ°“√∑”ß“π¢Õß‚ª√‰∫‚Õµ‘°„π∑“ß‡¥‘πÕ“À“√¢Õß°ÿâß¢“«µàÕ‰ª

„πªí®®ÿ∫—π¡’√“¬ß“π«‘®—¬√–∫ÿ‡ªìπ∑’Ë·πà™—¥«à“·∫§∑’‡√’¬
ª√–®”∂‘Ëπ„π∑“ß‡¥‘πÕ“À“√¡’∫∑∫“∑ ”§—≠µàÕ ÿ¢¿“æ¢Õß
 —µ«å‡®â“∫â“π (Hooper et al., 2001; Tuohy et al., 2003)
‰¡à«à“®–‡ªìπ°“√º≈‘µ‡Õπ‰´¡å∑’Ë™à«¬„π°“√¬àÕ¬Õ“À“√ «‘µ“¡‘π
√«¡∂÷ß°“√§«∫§ÿ¡‡™◊ÈÕ°àÕ‚√§™π‘¥µà“ßÊ „π√–∫∫∑“ß‡¥‘π
Õ“À“√ (Hart et al., 2002)  ´÷Ëßªí®®—¬¥—ß°≈à“«π—Èπ àßº≈
‚¥¬µ√ßµàÕ§«“¡ ”‡√Á®„π°“√‡æ“–‡≈’È¬ß —µ«åπÈ”‚¥¬‡©æ“–
Õ¬à“ß¬‘Ëß°“√‡æ“–‡≈’È¬ß°ÿâß∑–‡≈  ·µàÕ¬à“ß‰√°Áµ“¡„πªí®®ÿ∫—π
¬—ß‰¡à “¡“√∂∑’Ë®–Õ∏‘∫“¬∂÷ß‚§√ß √â“ß·≈–Õß§åª√–°Õ∫¢Õß

°≈ÿà¡·∫§∑’‡√’¬∑’Ë ”§—≠·≈–‡ªìπª√–‚¬™πå„π√–∫∫™ÿ¡™π
·∫§∑’‡√’¬ª√–®”∂‘Ëπ¢Õß —µ«åπÈ”‰¥âÕ¬à“ß™—¥‡®π ‚¥¬‡©æ“–
Õ¬à“ß¬‘Ëß„π°ÿâß ´÷ËßÕß§åª√–°Õ∫¢Õß™π‘¥·≈–§«“¡À≈“°À≈“¬
¢Õß·∫§∑’‡√’¬„π™ÿ¡™π·∫§∑’‡√’¬¢Õß∑“ß‡¥‘πÕ“À“√„π —µ«å
πÈ”®–¢÷ÈπÕ¬Ÿà°—∫ªí®®—¬À≈“¬Ê ª√–°“√ ‰¡à«à“®–‡ªìπ™π‘¥·≈–
ª√‘¡“≥¢Õß·∫§∑’‡√’¬„π ‘Ëß·«¥≈âÕ¡∑’Ë —µ«åπÈ”Õ“»—¬Õ¬Ÿà
≈—°…≥–∑“ß°“¬¿“æ¢Õß∑“ß‡¥‘πÕ“À“√¢Õß —µ«å·µà≈–™π‘¥
(Imaoka et al., 1996)  √«¡‰ª∂÷ß “¬æ—π∏ÿå Õ“À“√ ƒ¥Ÿ°“≈
°“√®—¥°“√ø“√å¡·≈– ¿“«–§«“¡‡§√’¬¥¢Õß —µ«å‡®â“∫â“π ·µà
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Õ¬à“ß‰√°Á¥’„πªí®®ÿ∫—π‰¥â¡’°“√»÷°…“∂÷ß™π‘¥¢Õß·∫§∑’‡√’¬∑’Ë
æ∫„π√–∫∫∑“ß‡¥‘πÕ“À“√¢Õß —µ«åπÈ”∑’Ë¡’º≈µàÕ°“√§«“¡§ÿ¡
‡™◊ÈÕ°àÕ‚√§„π√–∫∫∑“ß‡¥‘πÕ“À“√¢Õß —µ«åπÈ”Õ¬à“ß°«â“ß¢«“ß
‡æ◊ËÕπ”¡“ª√–¬ÿ°µå„™â‡ªìπ‡™◊ÈÕ‚ª√‰∫‚Õµ‘° ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß
„πÕÿµ “À°√√¡°“√‡æ“–‡≈’È¬ß°ÿâß ∑’Ë‰¥âπ”·∫§∑’‡√’¬ª√–®”∂‘Ëπ
„π°≈ÿà¡ Bacillus sp., Pseudomonas sp. (Chythanya et
al., 2002; »‘√‘√—µπå ·≈–§≥–, 2548) ‡¢â“¡“„™â„π°“√§«∫§ÿ¡
‚√§∑’Ë‡°‘¥®“°‡™◊ÈÕ„π°≈ÿà¡ Vibrio sp. πÕ°®“°π’È¬—ß¡’√“¬ß“π
√–∫ÿ∂÷ß°“√æ∫‡™◊ÈÕ·∫§∑’‡√’¬™π‘¥µà“ßÊ „π√–∫∫∑“ß‡¥‘π
Õ“À“√¢Õß°ÿâß ‡™àπ Zuberi ·≈–§≥– (1985) ‰¥â√“¬ß“π
°“√æ∫‡™◊ÈÕ·∫§∑’‡√’¬„π°≈ÿà¡ Vibrio, Micrococcus, Pseu-
domonas,  Staphylococcus,  Bacillus  ·≈–  Flavo-
bacterium „π≈”‰ â¢Õß°ÿâß·™∫ä«¬  Oxley ·≈–§≥– (2002)
‰¥â∑”°“√»÷°…“·∫§∑’‡√’¬ª√–®”∂‘Ëπ„π∑“ß‡¥‘πÕ“À“√¢Õß
°ÿâß·™∫ä«¬„π∏√√¡™“µ‘·≈–®“°°“√‡æ“–‡≈’È¬ß‚¥¬«‘∏’°“√‡æ“–
‡≈’È¬ß·∫§∑’‡√’¬„πÕ“À“√‡≈’È¬ß‡™◊ÈÕæ∫·∫§∑’‡√’¬„π°≈ÿà¡
Aeromonas, Plesiomonas, Photobacterium, Pseudo-
alteromonas ·≈– Vibrio  πÕ°®“°π’È¬—ßæ∫«à“·∫§∑’‡√’¬
„π°≈ÿà¡ Vibrio ‡ªìπ·∫§∑’‡√’¬‡¥àπ„π≈”‰ â à«π°≈“ß·≈–
≈”‰ â à«πª≈“¬ ·µàÕ¬à“ß‰√°Á¥’°“√»÷°…“‚§√ß √â“ß™ÿ¡™π
·∫§∑’‡√’¬‚¥¬«‘∏’°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ·∫§∑’‡√’¬„πÕ“À“√‡≈’È¬ß
‡™◊ÈÕ‡ªìπ‡∑§π‘§∑’Ë¬ÿàß¬“°·≈–¡’§«“¡§≈“¥‡§≈◊ËÕπ Ÿß®“°ªí®®—¬
®”°—¥µà“ßÊ ¢Õß‡∑§π‘§ (Amann, 1995) ¥—ßπ—Èπ®÷ß‰¥â¡’
§«“¡æ¬“¬“¡π”‡Õ“«‘∏’°“√µ‘¥µ“¡·∫§∑’‡√’¬‚¥¬Õ“»—¬¢âÕ¡Ÿ≈
RNA (RNA approach) ‚¥¬„™â‡∑§π‘§ Fluorescent in
situ hybridization (FISH) ‡¢â“¡“„™â„πµ‘¥µ“¡°≈ÿà¡·∫§-
∑’‡√’¬∑’Ë π„®„π∑“ß‡¥‘πÕ“À“√¢Õß°ÿâß (∫ÿ≠°Õ∫ ·≈–§≥–,
2548)

‡∑§π‘§ FISH ‡ªìπ‡∑§π‘§∑’Ë„™â„π°“√µ‘¥µ“¡™‘Èπ à«π
¢Õß rRNA ∑’Ë π„®‚¥¬Õ“»—¬¢âÕ¡Ÿ≈®“°≈”¥—∫‡∫ ∫π “¬
rRNA ¡“„™â„π°“√ÕÕ°·∫∫ oligonucleotide probe À√◊Õ
‡√’¬° —ÈπÊ «à“ probe ¬“«ª√–¡“≥ 20 nucleotide ´÷Ëß¡’
§«“¡®”‡æ“–°—∫·∫§∑’‡√’¬∑’Ë π„® µ‘¥©≈“°¥â«¬ “√‡√◊Õß· ß
‚¥¬¡’‡ªÑ“À¡“¬Õ¬Ÿà∫π “¬ rRNA ∑’Ë¡’µ”·Àπàß complement
°—∫ probe ¿“¬„π‡´≈≈å ´÷Ëß‚¥¬ª°µ‘¿“¬„π‡´≈≈å®–¡’ª√‘¡“≥
¢Õß “¬ rRNA ®”π«π¡“° (ª√–¡“≥ 103-105 copy/‡´≈≈å)
(Amann et al., 1997) ‡¡◊ËÕ probe ‡¢â“‰ª®—∫°—∫‡ªÑ“À¡“¬
∑”„Àâ “¡“√∂¡Õß‡ÀÁπ‡´≈≈å·∫§∑’‡√’¬‡√◊Õß· ß¿“¬„µâ°≈âÕß

®ÿ≈∑√√»πå·∫∫ epifluorescent À√◊Õ·∫∫ confocal laser
scanning À√◊Õµ‘¥µ“¡¥â«¬‡§√◊ËÕß flow cytometer ‡æ◊ËÕ∑’Ë
®–∑”°“√µ√«® Õ∫·≈–π—∫®”π«π¢Õß·∫§∑’‡√’¬„πµ—«Õ¬à“ß
®“°√“¬ß“π∑’Ëºà“π¡“‰¥â¡’°“√π”‡∑§π‘§ FISH ‰ªµ√«® Õ∫
°≈ÿà¡·∫§∑’‡√’¬„πµ—«Õ¬à“ßÀ≈“°À≈“¬™π‘¥ ‰¡à«à“®–‡ªìπ√–∫∫
∑“ß‡¥‘πÕ“À“√¢Õß¡πÿ…¬å (Trebesius et al., 2000) √–∫∫
∑“ß‡¥‘πÕ“À“√¢Õß —µ«å (Jensen et al., 1999) °“√µ‘¥µ“¡
·∫§∑’‡√’¬„π¥‘π·≈–µ–°Õπ¥‘π√«¡∂÷ß°“√µ‘¥µ“¡·∫§∑’‡√’¬
„π√–∫∫∫”∫—¥πÈ”‡ ’¬  ®÷ß¡’§«“¡‡ªìπ‰ª‰¥â∑’Ë®–ª√–¬ÿ°µå„™â
‡∑§π‘§ FISH „π°“√µ‘¥µ“¡°≈ÿà¡·∫§∑’‡√’¬∑’Ë π„®„π∑“ß
‡¥‘πÕ“À“√¢Õß°ÿâß¢“«

°“√«‘®—¬„π§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“‚§√ß √â“ß
™ÿ¡™π·∫§∑’‡√’¬„π∑“ß‡¥‘πÕ“À“√¢Õß°ÿâß¢“«∑’Ë‡≈’È¬ß„π∫àÕ¥‘π
‚¥¬·∫àß à«π¢Õß∑“ß‡¥‘πÕ“À“√¢Õß°ÿâß¢“«ÕÕ°‡ªìπ 3  à«π
∑”°“√µ√«® Õ∫‚§√ß √â“ß™ÿ¡™π·∫§∑’‡√’¬¥â«¬‡∑§π‘§ FISH
·≈–‡∑§π‘§°“√‡æ“–‡≈’È¬ß·∫§∑’‡√’¬∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ®ÿ≈‘π∑√’¬å
‡∑§π‘§ FISH ∑”°“√µ√«® Õ∫‚¥¬„™â probe 15 ‡ âπ „π
°“√®—¥°≈ÿà¡¢Õß·∫§∑’‡√’¬ÕÕ°‡ªìπ 6 group πÕ°®“°π’Èπ”
LGC group ¡“®—¥°≈ÿà¡¬àÕ¬ÕÕ°‡ªìπ 5 subgroup  ·≈–
γ-Proteobacteria group ¡“®—¥°≈ÿà¡¬àÕ¬ÕÕ°‡ªìπ 3 sub-
group ‚¥¬„™â¢âÕ¡Ÿ≈æ◊Èπ∞“π®“° 16S ·≈– 23S rRNA
phylogenetic tree √«¡∂÷ß°“√π—∫®”π«π‡´≈≈å∑—ÈßÀ¡¥‚¥¬
„™â ’¬âÕ¡‡√◊Õß· ß DAPI (4,6-diamidina-2-phenylindole)
·≈–‡∑§π‘§°“√‡æ“–‡≈’È¬ß·∫§∑’‡√’¬∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‚¥¬„™â
Õ“À“√‡≈’È¬ß‡™◊ÈÕ 3 ™π‘¥„π°“√µ√«® Õ∫·∫§∑’‡√’¬

Õÿª°√≥å·≈–«‘∏’°“√

·ºπ°“√∑¥≈Õß

«“ß·ºπ°“√∑¥≈Õß·∫∫ ÿà¡µ≈Õ¥ (complete ran-
domized design, CRD) ‚¥¬»÷°…“ª√‘¡“≥‡ªÕ√å‡´Áπµå
 —¥ à«π¢Õß°≈ÿà¡·∫§∑’‡√’¬∑’Ë π„®„π∑“ß‡¥‘πÕ“À“√¢Õß°ÿâß
¢“«∑’Ë‡≈’È¬ß„π∫àÕ¥‘π  ‚¥¬‡°Á∫µ—«Õ¬à“ß°ÿâß¢“« ÿ¢¿“æ¥’·≈–
‰¡à¡’‚√§√–∫“¥®“°∫àÕ‡≈’È¬ß®”π«π 3 ∫àÕ ·∫àß∑“ß‡¥‘πÕ“À“√
¢Õß°ÿâß¢“«ÕÕ°‡ªìπ 3  à«π ‰¥â·°à µ—∫·≈–µ—∫ÕàÕπ ≈”‰ â
 à«πµâπ ·≈–≈”‰ â à«πª≈“¬  ´÷Ëß®–µ√«® Õ∫¥â«¬‡∑§π‘§
FISH  ·≈–‡æ“–‡≈’È¬ß·∫§∑’‡√’¬∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ‚¥¬„™â
µ—«Õ¬à“ß∫àÕ≈– 3 µ—«Õ¬à“ß ´÷Ëß·µà≈–µ—«Õ¬à“ß®–∑”°“√∫¥ à«π
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¢Õß∑“ß‡¥‘πÕ“À“√∑’ËµâÕß°“√¢Õß°ÿâß 3 µ—«√«¡°—π ÷́Ëß°“√
»÷°…“ª√‘¡“≥‡ªÕ√å‡´Áπµå —¥ à«π·∫§∑’‡√’¬¥â«¬«‘∏’ FISH ®–
∑”°“√µ√«® Õ∫¥â«¬ probe 12 ™ÿ¥Ê ≈– 2 ´È”‚¥¬·µà≈–
™ÿ¥®–ª√–°Õ∫¥â«¬ probe EUB 338 mix ·≈– probe ∑’Ë
®”‡æ“–°—∫°≈ÿà¡·∫§∑’‡√’¬∑’Ë∑”°“√µ‘¥µ“¡  „π°“√»÷°…“
ª√‘¡“≥·∫§∑’‡√’¬¥â«¬«‘∏’‡æ“–‡≈’È¬ß·∫§∑’‡√’¬®–‡æ“–‡≈’È¬ß
·∫§∑’‡√’¬¥â«¬Õ“À“√  3  ™π‘¥Ê  ≈–  3  ́ È”Ê  ≈–  2  §«“¡
‡¢â¡¢âπ

°“√‡°Á∫µ—«Õ¬à“ß

‡°Á∫µ—«Õ¬à“ß°ÿâß¢“«∑’Ë‡≈’È¬ß„π∫àÕ¥‘π¢Õß‡°…µ√°√®“°
·À≈àß‡≈’È¬ß°ÿâß¢“« 3 ·À≈àß ‰¥â·°à ·À≈àß‡≈’È¬ß®“°Ωíòßµ–«—π
ÕÕ° (Õà“«‰∑¬) ∑”°“√‡°Á∫µ—«Õ¬à“ß„π‡¢µ Õ.√–‚π¥ ®. ß¢≈“
·À≈àß‡≈’È¬ß®“°∑–‡≈ “∫ ß¢≈“ ∑”°“√‡°Á∫µ—«Õ¬à“ß„π‡¢µ
Õ.ª“°æ–¬Ÿπ ®.æ—∑≈ÿß ·≈–®“°Ωíòßµ–«—πµ° (∑–‡≈Õ—π¥“¡—π)
∑”°“√‡°Á∫µ—«Õ¬à“ß„π‡¢µ Õ.≈–ßŸ ®. µŸ≈  ‚¥¬‡°Á∫µ—«Õ¬à“ß
°ÿâß®“°·À≈àß‡≈’È¬ß®”π«π·À≈àß≈– 1 ∫àÕ „π√–À«à“ß‡¥◊Õπ
 ‘ßÀ“§¡∂÷ßµÿ≈“§¡ æ.». 2548 ´÷Ëß°ÿâß¢“«∑’Ë∑”°“√‡°Á∫µ—«
Õ¬à“ß‡ªìπ°ÿâß¢“«∑’Ë¡’Õ“¬ÿ√–À«à“ß 45-80 «—π  ÿ¢¿“æ¥’‰¡à
· ¥ßÕ“°“√¢Õß‚√§∑’Ë‡°‘¥®“°‡™◊ÈÕ‰«√—  ”§—≠ ‰¥â·°à White
spot syndrome virus (WSSV), Taura syndrome virus
(TSV), Infectious hypodermal and haematopoietic
necrosis virus (IHHNV), Yellow head baculovirus
(YBV) ·≈–∑”°“√µ√«®¬◊π¬—πº≈∑“ßÀâÕßªØ‘∫—µ‘°“√¥â«¬
‡∑§π‘§ PCR √«¡∂÷ß‰¡à· ¥ßÕ“°“√°“√µ‘¥‡™◊ÈÕ‚√§·∫§∑’‡√’¬
À√◊Õ¡’ª√–«—µ‘°“√„™â¬“ªØ‘™’«π–„π√–À«à“ß°“√‡≈’È¬ß  ¡’Õ—µ√“
°“√‡®√‘≠‡µ‘∫‚µ·≈–°“√°‘πÕ“À“√∑’Ë‡À¡“– ¡°—∫Õ“¬ÿ¢Õß°ÿâß
‚¥¬‡°Á∫µ—«Õ¬à“ß°ÿâß¢“«∫àÕ≈– 18 µ—«®“°°“√ ÿà¡°ÿâß„π¬Õ√Õ∫
∫àÕ‡≈’È¬ß

°“√‡æ“–‡≈’È¬ß·∫§∑’‡√’¬∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ

°“√µ√«® Õ∫¥â«¬‡∑§π‘§°“√‡æ“–‡≈’È¬ß·∫§∑’‡√’¬∫π
Õ“À“√‡≈’È¬ß‡™◊ÈÕ„™â°ÿâß∫àÕ≈– 3 µ—«Õ¬à“ßÊ ≈– 2 §«“¡‡¢â¡¢âπ
‚¥¬·µà≈–µ—«Õ¬à“ß®–∑”°“√∫¥√«¡ à«π¢Õß∑“ß‡¥‘πÕ“À“√
™π‘¥‡¥’¬«°—π®“°°ÿâß 3 µ—«  ‚¥¬°“√ ≈∫°ÿâß‚¥¬°“√·™à„π
πÈ”·¢Áß‡ªìπ‡«≈“ 1-2 π“∑’ ·≈–¶à“‡™◊ÈÕ®ÿ≈‘π∑√’¬å∫√‘‡«≥‡ª≈◊Õ°
‚¥¬°“√„™â‡Õ∑“πÕ≈ 70%  µ—¥·¬°∑“ß‡¥‘πÕ“À“√¢Õß°ÿâß
ÕÕ°‡ªìπ 3  à«π ‰¥â·°à µ—∫·≈–µ—∫ÕàÕπ ≈”‰ â à«πµâπ ·≈–

≈”‰ â à«πª≈“¬¥â«¬‡∑§π‘§ª≈Õ¥‡™◊ÈÕ ®“°π—Èπ∫¥·µà≈– à«π
¢Õß∑“ß‡¥‘πÕ“À“√®“°µ—«Õ¬à“ß°ÿâß 3 µ—«√«¡°—π„π “√≈–≈“¬
‡°≈◊Õ·°ß (NaCl) 1.5% ·≈–ª√—∫§«“¡‡¢â¡¢âπ‡ªìπ 0.1
°√—¡/¡≈. ‡æ“–‡≈’È¬ß·∫§∑’‡√’¬„πÕ“À“√‡≈’È¬ß‡™◊ÈÕ 3 ™π‘¥
‰¥â·°à Trypticase Soy Agar (TSA: Merck, Darmstadt,
Germany), de Man Rogosa and Sharpe Agar (MRS:
Merck, Darmstadt, Germany) ´÷Ëß‡µ‘¡‡°≈◊Õ·°ß 1.5%
·≈– Thiosulfate Citrate Bile Sucrose (TCBS: Merck,
Darmstadt, Germany)

‡∑§π‘§ Fluorescent in situ hybridization

°“√‡µ√’¬¡µ—«Õ¬à“ß≈”‰ â°ÿâß∫¥ (¥—¥·ª≈ß®“°∫ÿ≠°Õ∫ ·≈–
§≥–, 2548)

„π°“√µ√«® Õ∫¥â«¬‡∑§π‘§ FISH „™âµ—«Õ¬à“ß∫àÕ≈–
3 µ—«Õ¬à“ß ‚¥¬∫¥·µà≈– à«π¢Õß∑“ß‡¥‘πÕ“À“√¢Õß°ÿâß 3 µ—«
√«¡°—π„Àâ≈–‡Õ’¬¥®“°π—Èπ∑”°“√«‘‡§√“–Àå¥â«¬ probe ·µà≈–
™π‘¥Ê ≈– 3 ´È” ‚¥¬°“√ ≈∫°ÿâß∑—π∑’‡¡◊ËÕπ”¢÷Èπ®“°∫àÕ‚¥¬
·™à„ππÈ”·¢Áß‡ªìπ‡«≈“ 1-2 π“∑’  ¶à“‡™◊ÈÕ®ÿ≈‘π∑√’¬å∫√‘‡«≥
‡ª≈◊Õ°‚¥¬°“√„™â‡Õ∑“πÕ≈ 70%  ·≈–√—°…“ ¿“æ¢Õß‡π◊ÈÕ
‡¬◊ËÕ°ÿâß‚¥¬°“√©’¥ “√≈–≈“¬øÕ√å¡“≈‘π 10% ·≈â«¥Õß„π
 “√≈–≈“¬øÕ√å¡“≈‘π 10% ‡ªìπ‡«≈“ 12 ™—Ë«‚¡ß∑’ËÕÿ≥À¿Ÿ¡‘
4oC ·≈â«¬â“¬‡°Á∫„π‡Õ∑“πÕ≈ 70% ∑’ËÕÿ≥À¿Ÿ¡‘ -20oC ®“°
π—Èππ”¡“µ—¥·¬°∑“ß‡¥‘πÕ“À“√¢Õß°ÿâßÕÕ°‡ªìπ 3  à«π ‰¥â·°à
µ—∫·≈–µ—∫ÕàÕπ ≈”‰ â à«π°≈“ß·≈–≈”‰ â à«πª≈“¬ ‚¥¬
·µà≈– à«π¢Õß∑“ß‡¥‘πÕ“À“√®–∫¥√«¡°—π®“°°ÿâß 3 µ—« „π
‡Õ∑“πÕ≈ 70% ‚¥¬∑ÿ°µ—«Õ¬à“ß®–¡’ª√‘¡“≥¢Õß‡π◊ÈÕ‡¬◊ËÕ 0.1
°√—¡/¡≈.   ®“°π—Èππ”‰ª∑”„Àâ‡´≈≈å°√–®“¬µ—«¥â«¬‡§√◊ËÕß
°”‡π‘¥‡ ’¬ß§«“¡∂’Ë Ÿß (Ultrasonicator) (Kubota, in-
sonator 201M, Japan) ∑’Ë 80 W ‡ªìπ‡«≈“ 1 π“∑’ 2 §√—Èß
¿“¬„µâÕÿ≥À¿Ÿ¡‘µË” ·≈–¬◊π¬—π°“√§ßµ—«¢Õß‡´≈≈å·∫§∑’‡√’¬
‚¥¬π”‡´≈≈å·∫§∑’‡√’¬∫√‘ ÿ∑∏‘Ï„π °ÿ≈µà“ßÊ ‡™àπ Bacillus
sp., Vibrio sp. ·≈– Escherichia coli ∑’Ë∑√“∫§«“¡
‡¢â¡¢âπ∑’Ë·πàπÕπ¡“∑”„Àâ‡´≈≈å°√–®“¬¥â«¬‡§√◊ËÕßµ—«°”‡π‘¥
‡ ’¬ß§«“¡∂’Ë Ÿß∑’Ë√–¥—∫‡¥’¬«°—π·≈–µ√«® Õ∫°“√§ßÕ¬Ÿà¢Õß
‡´≈≈å·∫§∑’‡√’¬‚¥¬°“√¬âÕ¡ ’‡√◊Õß· ß DAPI (5 µg/ml)
®“°π—Èπ∑”‡°Á∫√—°…“µ—«Õ¬à“ß∑’Ëæ√âÕ¡π”‰ªµ√«® Õ∫¥â«¬‡∑§π‘§
FISH ∑’ËÕÿ≥À¿Ÿ¡‘ -20oC ®π°«à“®–π”¡“»÷°…“µàÕ‰ª
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ªï∑’Ë 29 (©∫—∫æ‘‡»… 2) æ.§. 2550 : ∫—≥±‘µ»÷°…“
‚§√ß √â“ß™ÿ¡™π·∫§∑’‡√’¬„π∑“ß‡¥‘πÕ“À“√¢Õß°ÿâß¢“«

°‘µµ‘™π¡å  Õÿ‡∑π–æ—π∏å ·≈–§≥–251

°“√µ√«® Õ∫·∫§∑’‡√’¬¥â«¬‡∑§π‘§ FISH (¥—¥·ª≈ß®“°
Amann, 1995)

π”µ—«Õ¬à“ß≈”‰ â∫¥¢Õß°ÿâß¢“«∑’Ë√–¥—∫°“√‡®◊Õ®“ß∑’Ë
‡À¡“– ¡ 1 µl ‡°≈’Ë¬≈ß∫π‡∑ø≈Õπ ‰≈¥å (Teflon slide)
∑‘Èß‰«â„Àâ·Àâß π”‰ª¥÷ßπÈ”ÕÕ°®“°‡´≈≈å (dehydration) ¥â«¬
‡Õ∑“πÕ≈ 70% 80% ·≈– 100% §«“¡‡¢â¡¢âπ≈– 1 §√—ÈßÊ
≈– 3 π“∑’ µ“¡≈”¥—∫ ·≈â«∑‘Èß„Àâ·Àâß ∑”°“√∫à¡µ—«Õ¬à“ß°—∫
probe ·µà≈–™π‘¥ (Table 1)  ‚¥¬·µà≈–µ—«Õ¬à“ß®–∫à¡
probe æ√âÕ¡°—π 2 ™π‘¥ §◊Õ probe EUB 338 mix ∑’Ë„™â
„π°“√µ√«® Õ∫°≈ÿà¡ Eubacteria (Thimm and Tebbe,
2003) ·≈– probe ∑’Ë®”‡æ“–°—∫°≈ÿà¡·∫§∑’‡√’¬∑’ËµâÕß°“√
‚¥¬„Àâ ’°“√µ‘¥©≈“°¢Õß probe EUB 338 mix ¥â«¬ ’
‡√◊Õß· ß∑’Ëµà“ß®“° probe ∑’Ë®”‡æ“–°—∫°≈ÿà¡·∫§∑’‡√’¬∑’Ë
µâÕß°“√ ∑”°“√ hybridization „π “√≈–≈“¬ hybridization
buffer  (NaCl 0.9 M, Tris-HCl 20 mM, SDS 0.01%
·≈–§«“¡‡¢â¡¢âπ formamide µ“¡™π‘¥probe) ‚¥¬¡’ probe
§«“¡‡¢â¡¢âπ 25 ng/µl  π”µ—«Õ¬à“ß°—∫ probe ∫à¡„πµŸâ

§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ (TECHNE, hybridizer HB-1D) ∑’Ë
Õÿ≥À¿Ÿ¡‘ 46oC „π ¿“æ∑’Ë‡µÁ¡‰ª¥â«¬‰Õ¢Õß  hybridization
buffer ·≈–ª√“»®“°· ß‡ªìπ‡«≈“ 2 ™—Ë«‚¡ß ≈â“ß¥â«¬ wash-
ing buffer (Tris-HCl 20 mM, SDS 0.01% ·≈– NaCl
§«“¡‡¢â¡¢âπµ“¡™π‘¥¢Õß probe) 1 §√—Èß∑’ËÕÿ≥À¿Ÿ¡‘ 48oC
‡ªìπ‡«≈“ 15 π“∑’ ∑‘Èß„Àâ·Àâß π” ‰≈¥å‰ª¬âÕ¡ ’‡´≈≈å∑—ÈßÀ¡¥
¥â«¬ ’‡√◊Õß· ß DAPI (5 µg/ml) ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡ªìπ‡«≈“
5 π“∑’ À¬¥ anti-fading solution (p-phenylenediamine
0.1% „π “√≈–≈“¬º ¡¢Õß NaCO

3
 °—∫ glycerol) ≈ß

∫π ‰≈¥å‡æ◊ËÕ™–≈Õ°“√®“ßÀ“¬¢Õß “√‡√◊Õß· ß ·≈â«®÷ßªî¥
¥â«¬°√–®°ªî¥ (cover glass) °àÕππ”‰ªµ√«®¥â«¬°≈âÕß
®ÿ≈∑√√»πå epifluorescent (Olympus, BX51) ·≈–∂à“¬
¿“æ¥â«¬°≈âÕß cooled CCD (Olympus, DP70) ´÷Ëßº≈
®“°°“√„™â probe ∑’Ë®”‡æ“–µàÕ°≈ÿà¡·∫§∑’‡√’¬√«¡°—∫°“√¬âÕ¡
‡´≈≈å¥â«¬ ’¬âÕ¡‡√◊Õß· ß DAPI  “¡“√∂· ¥ß‡ªÕ√å‡´Áπµå
 —¥ à«π¢Õß·∫§∑’‡√’¬°≈ÿà¡µà“ßÊ ®“°‡´≈≈å·∫§∑’‡√’¬∑’Ëµ‘¥ ’
‡√◊Õß· ßµà“ß°—π ‚¥¬‡´≈≈å ‘Ëß¡’™’«‘µ∑ÿ°‡´≈≈å®– “¡“√∂µ‘¥ ’

Table 1. FISH probes

      Name Specificity dye*** Sequence of probe (5'-3') Reference

EUB 338 mix* Eubacteria Flu/Rho
    EUB 338 most Bacteria Flu/Rho GCT GCC TCC CGT AGG AGT Amann R.T., 1995
    EUB ll Planctomycetales Flu/Rho GCA GCC ACC CGT AGG TGT Daims et al., 1999
    EUB lll Verrucomicrobiales Flu/Rho GCT GCC ACC CGT AGG TGT Daims et al., 1999
LGC354 mix** LGC group Cy3
    LGC354A most Lactobacillales Cy3 TGG AAG ATT CCC TAC TGC Meier et al., 1999
    LGC354B most Bacillales Cy3 CGG AAG ATT CCC TAC TGC Meier et al., 1999
    LGC354C most Streptococcaceae Cy3 CCG AAG ATT CCC TAC TGC Meier et al., 1999
ALF1B α-Proteobacteria group Cy3 CGT TCG YTC TGA GCC AG Manz et al., 1992
BET42a β-Proteobacteria group Flu GCC TTC CCA CTT CGT TT Manz et al., 1992
BET42a Comp GCC TTC CCA CAT CGT TT Manz et al., 1992
GAM42a γ-Proteobacteria group Cy3 GCC TTC CCA CAT CGT TT Manz et al., 1992
GAM42a Comp. GCC TTC CCA CTT CGT TT Manz et al., 1992
CFB560 CFB group Cy3 WCC CTT TAA ACC CAR T Louise et al., 2002
HGC69A HGC group Cy3 TAT AGT TAC CAC CGC CGT Roller et al., 1994
HGC69A Comp TAT AGT TAC GGC CGC CGT Roller et al., 1994
LAB158 Lactic acid bacteria Cy3 GGT ATT AGC AYC TGT TTC CA Harmsen et al., 1999
Enc131 Enterococcus spp. Flu CCC CTT CTG ATG GGC AGG Behr et al., 2000
Pseumonas Pseudomonas spp. Cy3 GAT CCG GAC TAC GAT CGG TTT Schleifer et al., 1992
G V Vibrio spp. Cy3 AGG CCA CAA CCT CCA AGT AG Eilers et al., 2000

Sequence in IUPAC code, * Mix EUB 338, EUB ll, EUB lll in same volume , ** Mix LGC354a, LGC354b, LGC354c in
same volume, *** Flu = Fluorescein, Rho = Rhodamine, Cy3 = Cy3 (red color)
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‡√◊Õß· ß¢Õß DAPI ‚¥¬ DAPI ∑’Ë¡’§«“¡®”‡æ“–µàÕ DNA
À√◊Õ RNA  “¬§Ÿà ‚¥¬®–‡™◊ËÕ¡µàÕ°—∫ “¬ DNA À√◊Õ RNA
∑’Ëµ”·Àπàß¢Õß‡∫  A-T ·≈– A-U ́ ÷Ëß‡°‘¥°“√‡√◊Õß· ß ’πÈ”‡ß‘π
„π¢≥–∑’Ë probe EUB338 mix ´÷Ëß‡ªìπ probe ∑’Ë„™â„π
°“√µ‘¥µ“¡·∫§∑’‡√’¬„π°≈ÿà¡ Eubacteria ´÷Ëß„π°“√∑¥≈Õß
§√—Èßπ’È„™â probe EUB338 mix ∑’Ëµ‘¥ “√‡√◊Õß· ß 2 ™π‘¥
‰¥â·°à Fluorescein ´÷Ëß· ¥ß°“√‡√◊Õß· ß ’‡¢’¬«·≈–
Rhodamine ´÷Ëß· ¥ß°“√‡√◊Õß· ß ’·¥ß  ‚¥¬®–∑”°“√
‡≈◊Õ°„™â ’∑’Ë¡’§«“¡·µ°µà“ß®“° probe ®”‡æ“–∑’Ë„™â„π°“√
µ√«® Õ∫°≈ÿà¡·∫§∑’‡√’¬∑’ËµâÕß°“√ „π°“√ª√‘¡“≥‡ªÕ√å‡´Áπµå
 —¥ à«π¢Õß°≈ÿà¡·∫§∑’‡√’¬∑’ËµâÕß°“√µ√«® Õ∫‡∑’¬∫°—∫
ª√‘¡“≥·∫§∑’‡√’¬∑—ÈßÀ¡¥ ®–∑”°“√ ÿà¡π—∫ 10 æ◊Èπ∑’Ë/µ—«Õ¬à“ß/
´È” ∑’Ë°”≈—ß¢¬“¬ 1000 ‡∑à“ ‚¥¬®–∑”°“√‡®◊Õ®“ßµ—«Õ¬à“ß
∑“ß‡¥‘πÕ“À“√°ÿâß∫¥„Àâ¡’ª√‘¡“≥·∫§∑’‡√’¬√«¡√–À«à“ß 500-
1000 ‡´≈≈å/æ◊Èπ∑’Ë∑’Ë°”≈—ß¢¬“¬ 1000 ‡∑à“

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘

«‘‡§√“–Àå¢âÕ¡Ÿ≈¥â«¬°“√«‘‡§√“–Àå§«“¡·ª√ª√«π
ANOVA ·∫∫ CRD ·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß
§à“‡©≈’Ë¬¥â«¬«‘∏’ Duncan's multiple range test (Steel and
Torrie,1980)

º≈°“√∑¥≈Õß

°“√·®ßπ—∫·∫§∑’‡√’¬∑’Ë‡®√‘≠∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ

®“°°“√µ√«® Õ∫·∫§∑’‡√’¬„π∑“ß‡¥‘πÕ“À“√¢Õß
°ÿâß¢“«∑—Èß 3  à«π¥â«¬Õ“À“√‡≈’È¬ß‡™◊ÈÕ æ∫«à“ ¢âÕ¡Ÿ≈ª√‘¡“≥
·∫§∑’‡√’¬∑’Ëæ∫¡’°“√°√–®“¬µ—«„π™à«ß°«â“ß ‚¥¬¢÷ÈπÕ¬Ÿà°—∫
Õ«—¬«–∑’Ëπ”¡“µ√«® Õ∫ °≈à“«§◊Õ æ∫ª√‘¡“≥·∫§∑’‡√’¬√«¡
∫πÕ“À“√·¢Áß TSA „πµ—∫·≈–µ—∫ÕàÕπ 3.4±2.2 x 107 „π
≈”‰ â à«πµâπ 30.8±30.2 x 107  ·≈–„π≈”‰ â à«πª≈“¬
23.04±23.85 x 107 CFUg-1 µ“¡≈”¥—∫ ·≈–‰¡àæ∫°“√
‡®√‘≠¢Õß·∫§∑’‡√’¬„π°≈ÿà¡ Vibrio spp. „πµ—∫·≈–µ—∫ÕàÕπ
¢Õß°ÿâß∑’Ë°“√‡®◊Õ®“ß√–¥—∫ 10-1 ∫πÕ“À“√·¢Áß TCBS ·µà
æ∫°“√‡®√‘≠¢Õß·∫§∑’‡√’¬„π°≈ÿà¡ Vibrio spp. „πµ—«Õ¬à“ß
∑’Ë‰¡à‰¥â‡®◊Õ®“ß‚¥¬æ∫®”π«π 2 µ—«Õ¬à“ßÊ ≈– 6 ·≈– 10
‚§‚≈π’µ“¡≈”¥—∫ (¢âÕ¡Ÿ≈‰¡à· ¥ß) πÕ°®“°π’Èæ∫«à“∫√‘‡«≥
≈”‰ â¡’ª√‘¡“≥·∫§∑’‡√’¬¡“°°«à“„πµ—∫·≈–µ—∫ÕàÕπ ·≈–‰¡à

æ∫°“√‡®√‘≠¢Õß·∫§∑’‡√’¬„π°≈ÿà¡ lactic acid bacteria
„πµ—∫·≈–µ—∫ÕàÕπ¢Õß°ÿâß ·µà®–æ∫¡“°„π∫√‘‡«≥≈”‰ â à«π
µâπ (Table 2)

°“√µ√«® Õ∫‚§√ß √â“ß™ÿ¡™π·∫§∑’‡√’¬„π∑“ß‡¥‘πÕ“À“√

¢Õß°ÿâß¢“«∑’Ë‡≈’È¬ß„π∫àÕ¥‘π‚¥¬‡∑§π‘§ FISH

°“√π”µ—«Õ¬à“ß·∫§∑’‡√’¬„π °ÿ≈ Bacillus spp.,
Vibrio spp., E. coli ∑’Ë∑√“∫§«“¡‡¢â¡¢âπ·πàπÕπ¡“∑”„Àâ
‡´≈≈å°√–®“¬µ—«¥â«¬‡§√◊ËÕß°”‡π‘¥‡ ’¬ß§«“¡∂’Ë Ÿß„π√–¥—∫ 80
W 2 §√—ÈßÊ ≈– 1 π“∑’ ¿“¬„µâÕÿ≥À¿Ÿ¡‘µË”‰¡à¡’º≈µàÕ°“√
·µ° ≈“¬¢Õß‡´≈≈å·∫§∑’‡√’¬Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P>
0.05) (¢âÕ¡Ÿ≈‰¡à· ¥ß) ·≈–®“°°“√µ√«® Õ∫‚§√ß √â“ß
™ÿ¡™π·∫§∑’‡√’¬„π∑“ß‡¥‘πÕ“À“√¢Õß°ÿâß¢“«∑’Ë‡≈’È¬ß„π∫àÕ¥‘π
∑—Èß 3  à«π‰¥â·°à µ—∫·≈–µ—∫ÕàÕπ ≈”‰ â à«πµâπ ·≈–≈”‰ â
 à«πª≈“¬‚¥¬‡∑§π‘§ FISH æ∫«à“∑“ß‡¥‘πÕ“À“√·µà≈– à«π
¢Õß°ÿâß¢“«¡’‡ªÕ√å‡ Á́πµå —¥ à«π¢Õß°≈ÿà¡·∫§∑’‡√’¬·≈–°≈ÿà¡
¢Õß·∫§∑’‡√’¬‡¥àπ∑’Ë·µ°µà“ß°—π  ´÷Ëß®“°°“√„™â probe ∑’Ë
®”‡æ“–µàÕ°≈ÿà¡·∫§∑’‡√’¬√«¡°—∫°“√¬âÕ¡‡´≈≈å¥â«¬ ’¬âÕ¡
‡√◊Õß· ß DAPI  “¡“√∂· ¥ß‡ªÕ√å‡´Áπµå —¥ à«π¢Õß·∫§-
∑’‡√’¬°≈ÿà¡µà“ßÊ ®“°‡´≈≈å·∫§∑’‡√’¬∑’Ëµ‘¥ ’‡√◊Õß· ßµà“ß°—π ‚¥¬
‡´≈≈å ‘Ëß¡’™’«‘µ∑ÿ°‡´≈≈å®– “¡“√∂µ‘¥ ’‡√◊Õß· ß¢Õß DAPI
‰¥â´÷Ëß®–¡’°“√‡√◊Õß· ß ’πÈ”‡ß‘π „π¢≥–∑’Ë probe EUB338
mix ´÷Ëß‡ªìπ probe ∑’Ë„™â„π°“√µ‘¥µ“¡·∫§∑’‡√’¬„π°≈ÿà¡
Eubacteria ´÷Ëß„π°“√∑¥≈Õß§√—Èßπ’È„™â probe EUB338
mix ∑’Ëµ‘¥ “√‡√◊Õß· ß 2 ™π‘¥ ‰¥â·°à fluorescein ·≈–
rhodamine ‚¥¬®–∑”°“√‡≈◊Õ°„™â ’∑’Ë¡’§«“¡·µ°µà“ß®“°
Probe ®”‡æ“–∑’Ë„™â„π°“√µ√«® Õ∫°≈ÿà¡·∫§∑’‡√’¬∑’ËµâÕß°“√
(Figure 1)  ®“°¢âÕ¡Ÿ≈∑—ÈßÀ¡¥· ¥ß„Àâ‡ÀÁπ∂÷ß‚§√ß √â“ß
ª√–™“°√·∫§∑’‡√’¬„π à«πµà“ßÊ ¢Õß∑“ß‡¥‘πÕ“À“√∑’Ë»÷°…“
(Figure 2)

‚§√ß √â“ß™ÿ¡™π·∫§∑’‡√’¬„πµ—∫·≈–µ—∫ÕàÕπ¢Õß°ÿâß¢“«

®“°°“√µ√«® Õ∫™ÿ¡™π·∫§∑’‡√’¬„πµ—∫·≈–µ—∫
ÕàÕπ¢Õß°ÿâß¢“«∑’Ë‡≈’È¬ß„π∫àÕ¥‘π‚¥¬‡∑§π‘§ FISH æ∫«à“¡’
ª√‘¡“≥·∫§∑’‡√’¬„π°≈ÿà¡  Eubacteria  §‘¥‡ªìπ  77.58±

3.68% ¢Õßª√‘¡“≥‡´≈≈å∑—ÈßÀ¡¥‚¥¬¡’ β-Proteobacteria
group ·≈–°≈ÿà¡ γ-Proteobacteria group ¡’‡ªÕ√å‡´Áπµå
 —¥ à«π Ÿß∑’Ë ÿ¥¡’‡ªÕ√å‡ Á́πµå —¥ à«π§‘¥‡ªìπ 28.86±4.81%
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Table 2. Enumeration of total bacteria, Vibrio spp., and lactic acid bacteria counts
(CFUml-1) from diferenct parts of white shrimp gut grown on different media

Amount of bacteria (CFUg-1)
   Medium

Hepatopancreas Anterior intestine Posterior intestine

TSA (x107) 3.4±2.2 30.8±30.2 23.04±23.85
(0.9-6.4) (0.64-88.50) (1.1-67.0)

TCBS (x104) -  8.0±18.90 13.29-26.55
(0.11-58.0) (0.31-76.0)

MRS (x103) - 14.54±26.61 1.64±3.15
(0-73) (0-9)

The data represent triplicates from each of three shrimps' gut.
The number in parentheses indicate the range of minimum-maximum value
- = not detected or lesser than 10 CFUg-1 detected on agar

Figure 1. Epifluorescent micrographs of microbial communities (arrows) were detected by
FISH technique. Hepatopancreas of white shrimp in same field using DAPI (A)
and specific probe EUB338 mix (B), LGC354 mix (C) were shown frome A-C.
Posterior intestine of white shrimp in same field using DAPI (D) and specific probe
EUB338 mix (E), LGC354 mix (F) were shown from D-F. Bar, 5 µµµµµm.
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·≈– 26.18±6.88% ¢Õß Eubacteria µ“¡≈”¥—∫ ´÷Ëß∑—Èß
 Õß°≈ÿà¡¡’ª√‘¡“≥‡ªÕ√å‡´Áπµå —¥ à«π∑’Ë‰¡à¡’§«“¡·µ°µà“ß°—π
Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p>0.05) πÕ°®“°π’È¬—ßæ∫·∫§-
∑’‡√’¬„π°≈ÿà¡ LGC group,  CFB group,  High G+C
gram positive bacteria (HGC) group, α-Proteobacteria
group „π‡ªÕ√å‡ Á́πµå —¥ à«π∑’Ë≈¥≈ßµ“¡≈”¥—∫·≈–‡ªÕ√å‡ Á́πµå
 —¥ à«π¢Õß HGC group ·≈– α-Proteobacteria group
‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p>0.05) (Table
3) ‡¡◊ËÕ∑”°“√«‘‡§√“–Àå‡ªÕ√å‡´Áπµå —¥ à«π¬àÕ¬¢Õß·∫§∑’‡√’¬
°≈ÿà¡ γ-proteobacteria group æ∫«à“¡’‡ªÕ√å‡´Áπµå —¥ à«π

¢Õß°≈ÿà¡ Pseudomonas spp. 3.39±0.94% ·≈–°≈ÿà¡
Vibrio spp. 0.25±0.43% ¢Õß Eubacteria (Table 4)
¢≥–∑’Ë‡ªÕ√å‡´Áπµå —¥ à«π¬àÕ¬¢Õß·∫§∑’‡√’¬°≈ÿà¡ LGC group
æ∫«à“¡’‡ªÕ√å‡´Áπµå —¥ à«π¢Õß·∫§∑’‡√’¬°≈ÿà¡ Bacilles 9.61
±2.56% ¢Õß Eubacteria  Ÿß ÿ¥Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05)
·≈–·∫§∑’‡√’¬„π°≈ÿà¡ lactic acid bacteria, Enterococcus
spp. Streptococcaceae „πª√‘¡“≥‡ªÕ√å‡´Áπµå —¥ à«π∑’Ë
≈¥≈ßµ“¡≈”¥—∫ ·≈–‡ªÕ√å‡´Áπµå —¥ à«π¢Õß Enterococcus
spp. ·≈– Streptococcaceae ‰¡à¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ (p>0.05) (Table 5)

Figure 2.  Percentages of bacterial community in detected digestive tract of white shrimp
(Color figure can be viewed in the electronic version)
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‚§√ß √â“ß™ÿ¡™π·∫§∑’‡√’¬„π≈”‰ â à«πµâπ¢Õß°ÿâß¢“«

®“°°“√„™â‡∑§π‘§ FISH µ√«® Õ∫™ÿ¡™π·∫§∑’‡√’¬
¥â«¬ probe ™π‘¥µà“ßÊ „π≈”‰ â à«πµâπ¢Õß°ÿâß¢“«∑’Ë‡≈’È¬ß„π
∫àÕ¥‘π æ∫«à“ ¡’‚§√ß √â“ß™ÿ¡™π·∫§∑’‡√’¬∑’Ëª√–°Õ∫¥â«¬
·∫§∑’‡√’¬„π°≈ÿà¡¢Õß Eubacteria §‘¥‡ªìπ‡ªÕ√å‡ Á́πµå —¥ à«π
80.06±2.69% ¢Õßª√‘¡“≥‡´≈≈å∑—ÈßÀ¡¥´÷Ëß¡’·∫§∑’‡√’¬°≈ÿà¡

LGC group ‡ªìπ°≈ÿà¡∑’Ë¡’‡ªÕ√å‡´Áπµå —¥ à«π Ÿß∑’Ë ÿ¥Õ¬à“ß¡’
π—¬ ”§—≠ (p<0.05) §‘¥‡ªìπ 36.40±3.53% ¢Õß Eubacteria
·≈–æ∫·∫§∑’‡√’¬„π°≈ÿà¡ γ-Proteobacteria group,  β-
Proteobacteria group, CFB group, α-Proteobacteria
group ·≈– HGC group „π‡ªÕ√å‡´Áπµå —¥ à«π∑’Ë≈¥≈ß
µ“¡≈”¥—∫ (Table 3)  ‡¡◊ËÕ∑”°“√µ√«® Õ∫‡ªÕ√å‡´Áπµå

Table 3. Percentages of bacterial group from shrimp gut by hybridization with specific group of
bacterial probes base on DAPI or EUB338 mix probe

Percentages of bacterial group (mean±SD)
         Population Stain/probe

Hepatopancreas Anterior intestine Posterior intestine

Total Eubacteria DAPI/EUB mix 77.58±3.68 80.06±2.69    79.5±15.17
γ-Proteobacteria group GAM42a  26.18±6.881 25.90±4.892 25.51±3.342

β-Proteobacteria group BET42a 28.86±4.811   7.28±1.293   4.63±0.524

LGC group LGC354mix 21.64±5.172 36.40±3.531 30.32±4.631

CFB group CFB560   6.77±1.353    5.11±0.633,4   7.57±1.103

HGC group HGC69a   2.21±0.674  3.04±1.874   1.05±0.705

α-Proteobacteria group ALF1B   1.32±0.904  3.04±0.534     3.25±0.704,5

Other bacteria groups 13.02 19.23 27.67

Values in the same row sharing a common superscript are not significantly different (P>0.05).

Table 4. Percentages of bacterial subgroup in γγγγγ-Proteobacteria group from shrimp gut by
hybridization with specific group of bacterial probes base on EUB338 mix probe

Percentages of bacterial group (mean±SD)
         Population probe

Hepatopancreas Anterior intestine Posterior intestine

Vibrio spp. G V 0.25±0.43 12.18±2.81 16.17±2.47
Pseudomonas spp. Pseumonas 3.39±0.94   1.03±0.86   2.47±1.19
Other bacteria group 22.54 12.69 6.87

Values in the same row sharing a common superscript are not significantly different (P>0.05).

Table 5. Percentages of bacterial subgroup in LGC group from shrimp gut by hybridization with
specific group of bacterial probes base on EUB338 mix probe

Percentages of bacterial group (mean±SD)
         Population probe

Hepatopancreas Anterior intestine Posterior intestine

Bacillales LGC354B 9.61±2.561 15.28±2.241 19.03±3.761
Lactic acid bacteria LAB158 4.17±1.722 8.27±1.782 2.19±0.422,3
Streptococcaceae LGC354C 1.21±0.753 2.49±0.594 3.20±0.662
Enterococcus spp. Enc131 2.26±1.073 5.31±1.073 0.95±0.673
Other bacteria group 4.39 5.05 4.97

Values in the same row sharing a common superscript are not significantly different (P>0.05).
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 —¥ à«π¬àÕ¬¢Õß·∫§∑’‡√’¬°≈ÿà¡ γ-Proteobacteria group
æ∫«à“¡’‡ªÕ√å‡´Áπµå —¥ à«π¢Õß°≈ÿà¡ Vibrio spp. 12.18±

2.81% ·≈– Pseudomonas spp. 1.03±0.86% ¢Õß
Eubacteria (Table 4) ¢≥–∑’Ë‡ªÕ√å‡´Áπµå —¥ à«π¬àÕ¬¢Õß
·∫§∑’‡√’¬°≈ÿà¡ LGC group æ∫«à“¡’‡ªÕ√å‡´Áπµå —¥ à«π¢Õß
·∫§∑’‡√’¬°≈ÿà¡ Bacillales 15.28±2.24% ¢Õß Eubacteria
´÷Ëß Ÿß ÿ¥Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05) ·≈–·∫§∑’‡√’¬„π°≈ÿà¡
lactic acid bacteria, Enterococcus spp. Strepto-
coccoceae ¡’‡ªÕ√å‡ Á́πµå —¥ à«π∑’Ë≈¥≈ßµ“¡≈”¥—∫ (Table 5)

‚§√ß √â“ß™ÿ¡™π·∫§∑’‡√’¬„π≈”‰ â à«πª≈“¬¢Õß°ÿâß¢“«

®“°°“√µ√«® Õ∫™ÿ¡™π·∫§∑’‡√’¬„π≈”‰ â à«πª≈“¬
¢Õß°ÿâß¢“«∑’Ë‡≈’È¬ß„π∫àÕ¥‘π¥â«¬‡∑§π‘§ FISH æ∫«à“ ¡’
ª√‘¡“≥·∫§∑’‡√’¬„π°≈ÿà¡¢Õß Eubacteria §‘¥‡ªìπ 79.51±

5.17% ¢Õßª√‘¡“≥‡´≈≈å∑—ÈßÀ¡¥ ‚¥¬¡’·∫§∑’‡√’¬°≈ÿà¡°≈ÿà¡
LGC group ‡ªìπ°≈ÿà¡∑’Ë¡’‡ªÕ√å‡´Áπµå —¥ à«π Ÿß∑’Ë ÿ¥Õ¬à“ß¡’
π—¬ ”§—≠(p<0.05) §‘¥‡ªìπ 30.32±4.63% ¢Õß Eubacteria
·≈–æ∫«à“‡ªÕ√å‡´Áπµå —¥ à«π¢Õß·µà≈–°≈ÿà¡·∫§∑’‡√’¬¡’
ª√‘¡“≥µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠„π∑ÿ°°≈ÿà¡·∫§∑’‡√’¬ ‚¥¬æ∫
·∫§∑’‡√’¬„π°≈ÿà¡¢Õß γ-Proteobacteria group, CFB group,
β-Proteobacteria group, α-Proteobacteria group ·≈–
HGC group „π‡ªÕ√å‡ Á́πµå —¥ à«π∑’Ë≈¥≈ßµ“¡≈”¥—∫ (Table
3)  „π°“√µ√«® Õ∫‡ªÕ√å‡´Áπµå —¥ à«π¬àÕ¬¢Õß·∫§∑’‡√’¬
°≈ÿà¡ γ-Proteobacteria group ¢Õß≈”‰ â à«πª≈“¬ æ∫«à“
¡’‡ªÕ√å‡´Áπµå —¥ à«π¢Õß°≈ÿà¡ Vibrio spp. 16.17±2.47%
·≈– Pseudomonas spp. 2.47±1.19% ¢Õß Eubacteria
(Table 4) ·≈–°“√µ√«® Õ∫‡ªÕ√å‡´Áπµå —¥ à«π¬àÕ¬¢Õß
·∫§∑’‡√’¬°≈ÿà¡ LGC group æ∫«à“¡’‡ªÕ√å‡´Áπµå —¥ à«π¢Õß
·∫§∑’‡√’¬°≈ÿà¡  Bacillus  spp.  19.03±3.76%  ¢Õß
Eubacteria  Ÿß ÿ¥Õ¬à“ß¡’π—¬ ”§—≠ (p<0.05) ·≈–·∫§-
∑’‡√’¬„π°≈ÿà¡Õ◊ËπÊ ¡’‡ªÕ√å‡´Áπµå —¥ à«π∑’Ë≈¥≈ßµ“¡≈”¥—∫
(Table 5)

«‘®“√≥å·≈– √ÿªº≈°“√∑¥≈Õß

®“°°“√µ√«® Õ∫·∫§∑’‡√’¬„π∑“ß‡¥‘πÕ“À“√¢Õß°ÿâß
¢“«¥â«¬Õ“À“√∑—Èß 3 ™π‘¥ · ¥ß„Àâ‡ÀÁπ«à“ª√‘¡“≥·∫§∑’‡√’¬
¡’°“√°√–®“¬µ—«„π™à«ß°«â“ß„π 3  à«π¢Õß∑“ß‡¥‘πÕ“À“√

∑’Ë∑”°“√»÷°…“ ·≈–¡’°“√µ√«®æ∫·∫§∑’‡√’¬°≈ÿà¡ Vibrio „π
µ—∫·≈–µ—∫ÕàÕππâÕ¬¡“° „π¢≥–∑’Ë‡ªÕ√å‡´Áπµå —¥ à«π¢Õß
·∫§∑’‡√’¬°≈ÿà¡  Vibrio  „π≈”‰ â∑—Èß Õß à«π¡’ª√‘¡“≥‰¡à∂÷ß
1% ¢Õß·∫§∑’‡√’¬∑’Ë‡®√‘≠‰¥â„πÕ“À“√ TSA ´÷Ëß·µ°µà“ß
®“°√“¬ß“π¢Õß Gomez-Gil ·≈–§≥– (1998) ∑’Ëæ∫«à“
·∫§∑’‡√’¬°≈ÿà¡ Vibrio ‡ªìπ°≈ÿà¡À≈—°„π∑ÿ° à«π¢Õß∑“ß‡¥‘π
Õ“À“√¢Õß°ÿâß¢“« ·≈–√“¬ß“π«à“æ∫ Vibrio spp. „πµ—∫
·≈–µ—∫ÕàÕπ¡“°∂÷ß 4.30x104 CFUg-1 (1.11x102 - 2.67x
105 CFUg-1)  ‚¥¬µ√«®æ∫‚§‚≈π’ ’‡¢’¬« 61.72% ∫π
Õ“À“√·¢Áß TCBS  „π¢≥–∑’Ë°“√∑¥≈Õß§√—Èßπ’Èæ∫‚§‚≈π’
 ’‡À≈◊Õß∫πÕ“À“√·¢Áß TCBS ‡∑à“π—Èπ  ∑—Èßπ’ÈÕ“®‡π◊ËÕß®“°
 ÿ¢¿“æ¢Õß°ÿâßµ—«Õ¬à“ß∑’Ë„™â„π°“√µ√«® Õ∫·µ°µà“ß°—π

„π°“√ª√–¬ÿ°µå‡∑§π‘§ FISH ‡æ◊ËÕ»÷°…“‚§√ß √â“ß
™ÿ¡™π·∫§∑’‡√’¬„π∑“ß‡¥‘πÕ“À“√¢Õß°ÿâß  · ¥ß„Àâ‡ÀÁπ∂÷ß
‚§√ß √â“ß™ÿ¡™π·∫§∑’‡√’¬„π à«πµà“ßÊ ¢Õß∑“ß‡¥‘πÕ“À“√
¢Õß°ÿâß∑’Ë‰¥â∑”°“√·∫àßÕÕ°‡ªìπ 6 group πÕ°®“°π’Èπ” LGC
group  ¡“®—¥°≈ÿà¡¬àÕ¬ÕÕ°‡ªìπ  5  subgroup  ·≈–  γ-
Proteobacteria group ¡“®—¥°≈ÿà¡¬àÕ¬ÕÕ°‡ªìπ 3 sub-
group ‚¥¬„™â¢âÕ¡Ÿ≈æ◊Èπ∞“π®“° 16S ·≈– 23S rRNA
Phylogenetic tree ∑”„Àâ‡¢â“„®∂÷ß‚§√ß √â“ß™ÿ¡™π·∫§∑’‡√’¬
„π∑“ß‡¥‘πÕ“À“√¢Õß°ÿâß¢“«∑’Ë¡’ ÿ¢¿“æ¥’·≈–‡ªìπ¢âÕ¡Ÿ≈
æ◊Èπ∞“π ”§—≠„π°“√‡ª√’¬∫‡∑’¬∫°“√‡ª≈’Ë¬π·ª≈ß‚§√ß √â“ß
™ÿ¡™π·∫§∑’‡√’¬„π∑“ß‡¥‘πÕ“À“√‡¡◊ËÕ —µ«å‡®â“∫â“πÕ¬Ÿà„π
 ¿“«–‡§√’¬¥À√◊Õ‰¥â√—∫ “√ªØ‘™’«π– (Knarreborg et al.,
2002) µ≈Õ¥®π°“√‡ª≈’Ë¬π·ª≈ß‡π◊ËÕß®“°‡™◊ÈÕ·∫§∑’‡√’¬°àÕ
‚√§ (Kimura et al., 1976; Swidsinski et al., 2005)
·µàÕ¬à“ß‰√°Áµ“¡‚§√ß √â“ß™ÿ¡™π·∫§∑’‡√’¬„π∑“ß‡¥‘πÕ“À“√
 “¡“√∂‡ª≈’Ë¬π·ª≈ß‰¥â®“° “‡ÀµÿÀ≈“¬Ê ª√–°“√ ‰¡à«à“®–
‡ªìπ°“√‡ª≈’Ë¬π·ª≈ßµ“¡ƒ¥Ÿ°“≈ (Al-Harbi et al., 2004)
√«¡∂÷ß°“√‡ª≈’Ë¬π·ª≈ßµ“¡™à«ß™’«‘µ¢Õß —µ«å‡®â“∫â“π Õ“À“√
·≈–ªí®®—¬Õ◊ËπÊ ́ ÷ËßÕ“®‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß∑’Ë‰¡à àßº≈‡ ’¬µàÕ
 —µ«å‡®â“∫â“π

°“√»÷°…“‚§√ß √â“ß™ÿ¡™π·∫§∑’‡√’¬„π∑“ß‡¥‘πÕ“À“√
¢Õß°ÿâß¢“«∑’Ë‡≈’È¬ß„π∫àÕ¥‘π∑’Ë¡’ ÿ¢¿“æ¥’‚¥¬‡∑§π‘§ FISH
· ¥ß„Àâ‡ÀÁπÕ¬à“ß™—¥‡®π«à“„π∑ÿ° à«π¢Õß∑“ß‡¥‘πÕ“À“√°ÿâß
¢“«∑’Ë∑”°“√»÷°…“¡’ª√‘¡“≥‡ªÕ√å‡´Áπµå —¥ à«π¢Õß Eubacteria
‡ªìπÕß§åª√–°Õ∫À≈—°¢Õß™ÿ¡™π®ÿ≈‘π∑√’¬å ‚¥¬æ∫ Ÿß∂÷ß 77.58
±3.68% ¢Õßª√‘¡“≥‡´≈≈å∑—ÈßÀ¡¥∑’Ëæ∫„πµ—∫·≈–µ—∫ÕàÕπ
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80.06±2.69% ¢Õßª√‘¡“≥‡´≈≈å∑—ÈßÀ¡¥„π≈”‰ â à«πµâπ
·≈– 77.58±3.68% ¢Õßª√‘¡“≥‡´≈≈å∑—ÈßÀ¡¥„π≈”‰ â à«π
ª≈“¬ ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Hart ·≈–§≥– (2002)
∑’Ë°≈à“««à“ ‚¥¬ à«π„À≠à¢Õß™ÿ¡™π®ÿ≈‘π∑√’¬å∑’Ëæ∫„π∑“ß‡¥‘π
Õ“À“√¢Õß —µ«å®–¡’·∫§∑’‡√’¬‡ªìπ°≈ÿà¡À≈—°·≈–¡’§«“¡À≈“°
À≈“¬ Ÿß  „π¢≥–∑’Ë‚§√ß √â“ß¢Õß™ÿ¡™π·∫§∑’‡√’¬„π·µà≈–
 à«π¢Õß∑“ß‡¥‘πÕ“À“√¢Õß°ÿâß¢“«¡’§«“¡·µ°µà“ß°—π ‚¥¬
‡©æ“–Õ¬à“ß¬‘Ëß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫‚§√ß √â“ß™ÿ¡™π·∫§∑’‡√’¬¢Õß
µ—∫·≈–µ—∫ÕàÕπ°—∫≈”‰ â∑—Èß Õß à«π æ∫«à“¡’§«“¡·µ°µà“ß
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ª√‘¡“≥ Eubacteria ∑—ÈßÀ¡¥ ∑—Èßπ’È‡π◊ËÕß®“° ¿“«–·«¥≈âÕ¡
„π·µà≈– à«π¢Õß∑“ß‡¥‘πÕ“À“√µà“ß°—π ‰¡à«à“®–‡ªìπ§à“§«“¡
‡ªìπ°√¥¥à“ß  “√Õ“À“√√«¡∂÷ß‡Õπ‰´¡åµà“ßÊ ∑’Ë„™â„π°√–∫«π
°“√¬àÕ¬Õ“À“√¢Õß°ÿâß ´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“§«“¡À≈“°
À≈“¬¢Õß™ÿ¡™π·∫§∑’‡√’¬„π≈”‰ â‰°à¢Õß Lu ·≈–§≥–
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