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Abstract
Wanman, CH., Tanmark, N. and Supamattaya, K.
Production of killed vaccine from Streptococcus sp. and its application
in sea bass (Lates calcarifer)
Songklanakarin J. Sci. Technol., 2007, 29(5) : 1251-1261

Fish with an average length of 3.0-4.0 inches vaccinated with formalin-killed vaccine of Streptococcus
sp. either by intraperitoneal injection and immersion methods had a survival rate of 100% indicating that
the vaccine is safe to be used with sea bass. The highest efficacy was received when the vaccine containing
bacterin at 2.50x1010 CFU/ml. Injection of vaccine together with adjuvant (CFA) was highly effective against
Streptococcus sp. infection. The relative percent survival (RPS) of fish injected with vaccine alone and
vaccine plus adjuvant were 100 (10 days post vaccination), 54.06 and 92.29 (20 days post vaccination) and
31.58 and 73.68 (30 days post vaccination) respectively. The fish which received vaccine by hyperosmotic
immersion showed higher resistance to the disease than by direct immersion with the RPS of 30.77 and 71.80
(10 days post vaccination), 9.75 and 70.73 (20 days post vaccination) and 7.14 and 16.67 (30 days post
vaccination) for direct immersion and hyperosmotic immersion, respectively.

Key words : vaccine, Streptococcus sp., seabass, Lates calcarifer
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‡¡◊ËÕπ”«—§´’π‡™◊ÈÕµ“¬¢Õß‡™◊ÈÕ Streptococcus sp. ¡“∑¥ Õ∫„πª≈“°–æß¢“«¢π“¥ 3.0-4.0 π‘È« æ∫«à“§«“¡

ª≈Õ¥¿—¬¢Õß°“√„Àâ«—§´’π‚¥¬«‘∏’°“√©’¥‡¢â“™àÕß∑âÕß·≈–°“√·™àª≈“„π«—§´’π ¡’§à“‡∑à“°—∫ 100% °“√µÕ∫ πÕß¢Õß

ª≈“°–æß¢“«µàÕª√‘¡“≥‡´≈≈å¢Õß«—§´’π æ∫«à“ª≈“µÕ∫ πÕß¥’∑’Ë ÿ¥∑’Ëª√‘¡“≥‡´≈≈å¢Õß«—§´’π‡∑à“°—∫ 2.50x10
10
 CFU/

ml °“√„Àâ«—§´’π¥â«¬«‘∏’°“√©’¥«—§´’π∑’Ëº ¡ CFA (Complete Freund's Adjuvent) ¡’ª√– ‘∑∏‘¿“æ Ÿß„π°“√ªÑÕß°—π

°“√µ‘¥‡™◊ÈÕ Streptococcus sp. ‚¥¬æ∫«à“§à“§«“¡ —¡æ—π∏å¢Õß‡ªÕ√å‡´Áπµå°“√√Õ¥µ“¬ (RPS) ¢Õß°“√„Àâ«—§´’π‡æ’¬ß

Õ¬à“ß‡¥’¬«·≈–°“√©’¥«—§´’πº ¡ CFA ¡’§à“‡∑à“°—∫ 100% («—π∑’Ë 10)  à«π„π«—π∑’Ë 20 ¡’§à“‡∑à“°—∫ 54.06 ·≈– 97.29

·≈–„π«—π∑’Ë 30 ¡’§à“‡∑à“°—∫ 31.58 ·≈– 73.68 µ“¡≈”¥—∫    à«π°“√„Àâ«—§´’π¥â«¬«‘∏’°“√·™àª≈“„π«—§´’π·∫∫

hyperosmotic ¡’ª√– ‘∑∏‘¿“æ Ÿß„π°“√ªÑÕß°—π æ∫«à“ §à“ RPS ¢Õß°“√·™àª≈“„π«—§´’π‚¥¬µ√ß·≈–°“√·™àª≈“„π

«—§´’π·∫∫ hyperosmotic ¡’§à“‡∑à“°—∫ 30.77 ·≈– 71.80 («—π∑’Ë 10)  à«π„π«—π∑’Ë 20 ¡’§à“‡∑à“°—∫ 9.75 ·≈– 70.73 ·≈–

„π«—π∑’Ë 30 ¡’§à“‡∑à“°—∫ 7.14 ·≈– 16.67 µ“¡≈”¥—∫

‡™◊ÈÕ Streptococcus sp. ∑’Ëæ∫„πª√–‡∑»‰∑¬‡ªìπ
 “‡Àµÿ∑’Ë∑”„Àâ‡°‘¥‚√§ ‡µ√ø‚µ§Õ§‚§´’ „πª≈“∫Ÿà∑√“¬
(Oxyeleotris marmoratus) (®‘√“æ√ ·≈–§≥–, 2529)
µàÕ¡“‰¥â¡’√“¬ß“πæ∫‚√§™π‘¥π’È„πª≈“°–æß¢“« (Lates
calcarifer) ( ∂“æ√ ·≈–‡¬“«π‘µ¬å, 2530) ·≈–¬—ß§ß¡’°“√
√–∫“¥¢Õß‚√§π’ÈÕ¬à“ßµàÕ‡π◊ËÕß ‚¥¬‡©æ“–°“√‡≈’È¬ßª≈“°–æß
¢“«„π®—ßÀ«—¥ªíµµ“π’·≈–®—ßÀ«—¥ ß¢≈“ (‡¬“«π‘µ¬å ·≈–§≥–,
2543) °“√ªÑÕß°—π√—°…“‚√§™π‘¥π’È¡—°®–„™â¬“ªØ‘™’«π– ‡™àπ
ÕÕ°´’Ë‡µµ√â“´—¬§≈‘π ø≈Ÿ¡‘§«‘π ‡æππ‘´‘≈≈‘π·≈–´—≈ø“‰µ√-
‡¡‚∏æ√‘¡ (®‘√»—°¥‘Ï, 2543) ®÷ß∑”„Àâ‡°‘¥ªí≠À“°“√µ°§â“ß
¢Õß¬“„πµ—«ª≈“·≈–„π∏√√¡™“µ‘ √«¡∑—Èß‡°‘¥°“√¥◊ÈÕ¬“¢Õß
‡™◊ÈÕ·∫§∑’‡√’¬‰¥âßà“¬ ¥—ßπ—Èπ°“√„™â«—§´’π®÷ß‡ªìπ«‘∏’°“√Àπ÷Ëß∑’Ë
 “¡“√∂≈¥ªí≠À“¥—ß°≈à“«‰¥â ®÷ß‰¥â¡’°“√º≈‘µ«—§´’π¢÷Èπ¡“„™â
„πª≈“ ‡™àπ «—§´’πªÑÕß°—π‚√§·Õπ‡∑Õ√å√‘§‡√¥‡¡“∑å (enteric
red mouth) ‚√§øŸ√—π§Ÿ‚≈ ’́  (furunculosis) (Ellis, 1988)
‚√§«‘∫√‘‚Õ∑’Ë‡°‘¥®“°‡™◊ÈÕ Vibrio anguillarum ·≈– V.
ordalii (Mowat and Rweyemamu, 1997) ·≈–‚√§
 ‡µ√ø‚µ§Õ§‚§´’  (Romalde et al., 1999; Klesius et
al., 2000; Shelby et al., 2002)  ”À√—∫ª√–‡∑»‰∑¬ °“√
º≈‘µ«—§´’π‡æ◊ËÕ„™â„π°“√ªÑÕß°—π‚√§„πª≈“ ¬—ß‡ªìπ‡æ’¬ß°“√
∑¥≈Õß ¬—ß‰¡à¡’°“√º≈‘µ‡æ◊ËÕ®”Àπà“¬ ‚¥¬¡’°“√∑¥≈Õß©’¥

«—§´’π®“°‡™◊ÈÕ Aeromonas hydrophila ‡¢â“™àÕß∑âÕß¢Õß
ª≈“¥ÿ°¥â“π (Clarias batrachus) æ∫«à“ª≈“¡’°“√µÕ∫
 πÕß·≈– “¡“√∂ √â“ß·Õπµ‘∫Õ¥’È‰¥â ŸßÀ≈—ß®“°°“√©’¥«—§ ’́π
¿“¬„π 9 «—π (‡°√’¬ß»—°¥‘Ï ·≈–§≥–, 2525)  ·≈–°“√
∑¥≈Õß¢Õß ®‘µµå‡°…¡ ·≈–§≥– (2536) ‰¥â∑”°“√°√–µÿâπ
√–∫∫¿Ÿ¡‘§ÿâ¡°—πª≈“™àÕπ (Channa striata) ‚¥¬©’¥«—§´’π
®“°‡™◊ÈÕ Aeromonas hydrophila æ∫«à“ª≈“ “¡“√∂ √â“ß
·Õπµ‘∫Õ¥’ÈµàÕ‡™◊ÈÕ‰¥â¥’ ®÷ßÕ“®®–°≈à“«‰¥â«à“°“√„™â«—§´’π„π
ª≈“®–‡ªìπª√–‚¬™πåµàÕ°“√‡æ“–‡≈’È¬ß —µ«åπÈ”‚¥¬‡©æ“–√–∫∫
°“√‡≈’È¬ß·∫∫Àπ“·πàπ ¥—ßπ—Èπ®÷ß∑”°“√»÷°…“ª√– ‘∑∏‘¿“æ
¢Õß«—§´’π‡™◊ÈÕµ“¬∑’Ëº≈‘µ®“°‡™◊ÈÕ Streptococcus sp. ‚¥¬
‡πâπ∂÷ß°“√º≈‘µ«—§ ’́π®“°‡™◊ÈÕ·∫§∑’‡√’¬·≈–«‘∏’°“√∑’Ë‡À¡“– ¡
„π°“√„™â«—§´’π„πª≈“°–æß¢“« ‡æ◊ËÕπ”‰ª Ÿà°“√ªÑÕß°—π‚√§∑’Ë
¡’ª√– ‘∑∏‘¿“æ·≈–‡ªìπ·π«∑“ß°“√º≈‘µ«—§ ’́π„π‡™‘ß°“√§â“
µàÕ‰ª„πÕπ“§µ

Õÿª°√≥å·≈–«‘∏’°“√

1. °“√º≈‘µ«—§´’π

π”‡™◊ÈÕ Streptococcus sp. ∑’Ë∫√‘ ÿ∑∏‘Ï‡≈’È¬ß„πÕ“À“√
‡≈’È¬ß‡™◊ÈÕ Tryptic Soy Broth (TSB) ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35oC
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°“√º≈‘µ«—§´’π‡™◊ÈÕµ“¬®“° Streptococcus sp.

‡©≈‘¡  À«—πÀ¡“π ·≈–§≥–1253

‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ‡µ‘¡øÕ√å¡“≈‘π„Àâ‰¥â§«“¡‡¢â¡¢âπ 1%
¢Õßª√‘¡“µ√ TSB ‡æ◊ËÕ¶à“‡™◊ÈÕ·∫§∑’‡√’¬ ‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘
4oC ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß µ√«® Õ∫°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡™◊ÈÕ
‚¥¬°“√‡¢’Ë¬ “√≈–≈“¬·∫§∑’‡√’¬≈ß∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ Tryptic
Soy Agar (TSA) ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35oC ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß
∂â“‡™◊ÈÕ‡®√‘≠„Àâ‡µ‘¡øÕ√å¡“≈‘π„Àâ‰¥â§«“¡‡¢â¡¢âπ 1%  ·µà
∂â“‡™◊ÈÕ‰¡à‡®√‘≠∑”°“√ªíòπ≈â“ß‡´≈≈å¥â«¬‡§√◊ËÕßÀ¡ÿπ‡À«’Ë¬ß
(centrifuge) ∑’Ë§«“¡‡√Á« 10,000 √Õ∫/π“∑’ ‡ªìπ‡«≈“ 10
π“∑’  ‡æ◊ËÕ„Àâ‡™◊ÈÕ·∫§∑’‡√’¬µ°µ–°Õπ  ‡∑ à«π„ ¢Õß “√
≈–≈“¬∑‘Èß·≈â«≈â“ß¥â«¬πÈ”‡°≈◊Õ 0.85% ∑’Ëºà“π°“√¶à“‡™◊ÈÕ
∑”‡™àππ’È 3 §√—Èß ®“°π—Èπ∑¥ Õ∫°“√ª≈Õ¥‡™◊ÈÕ (sterile) ¢Õß
«—§ ’́π ‚¥¬π”«—§´’π∑’Ë‰¥â‡°≈’Ë¬≈ß∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ TSA
∫à¡‡™◊ÈÕ∑’ËÕÿ≥À¿Ÿ¡‘ 35oC π“π 24 ™—Ë«‚¡ß ∂â“‡™◊ÈÕ‰¡à‡®√‘≠°Á
 “¡“√∂π”¡“‡ªìπ«—§´’π‰¥â ‚¥¬®–∑”°“√‡µ‘¡øÕ√å¡“≈‘π„Àâ‰¥â
§«“¡‡¢â¡¢âπ 0.1% ‡°Á∫«—§´’π‰«â∑’ËÕÿ≥À¿Ÿ¡‘ 4oC ®π°«à“®–
π”¡“„™â (®‘µµå‡°…¡ ·≈–§≥–, 2536)

2. ∑¥ Õ∫§«“¡ª≈Õ¥¿—¬¢Õß«—§´’π

π”«—§´’π∑’Ë‡µ√’¬¡‰«â¡“„™â°—∫ª≈“°–æß¢“« ‚¥¬·∫àß
°“√∑¥≈ÕßÕÕ°‡ªìπ 2 °≈ÿà¡ §◊Õ©’¥‡¢â“™àÕß∑âÕßµ—«≈– 0.1
¡‘≈≈‘≈‘µ√ ·≈–·™àª≈“„π«—§´’π ‚¥¬„™âª≈“¢π“¥ 3.0-4.0 π‘È«
®”π«π 60 µ—«/°≈ÿà¡ ∑”°“√∑¥≈Õß 3 ´È” À≈—ß®“°∑’Ëª≈“
‰¥â√—∫«—§ ’́π®–‡≈’È¬ßª≈“‡ªìπ‡«≈“ 7 «—π ‚¥¬®–‡°Á∫¢âÕ¡Ÿ≈
Õ—µ√“°“√µ“¬ ‡æ◊ËÕπ”¡“À“§à“§«“¡ª≈Õ¥¿—¬„π°“√„™â«—§´’π
(Cardella and Eimers, 1990)

3. ∑¥ Õ∫°“√µÕ∫ πÕß¢Õßª√‘¡“≥«—§´’π∑’Ë„™â„πª≈“

°–æß¢“«

„Àâ«—§´’π·°àª≈“°–æß¢“«¥â«¬«‘∏’°“√©’¥‡¢â“™àÕß∑âÕß
ª≈“µ—«≈– 0.1 ¡≈. ‚¥¬„™âª√‘¡“≥«—§´’π 4 √–¥—∫ §◊Õ 0,
2.50x108, 2.50x109 ·≈– 2.50x1010 CFU/ml (Dec et
al., 1990) ‚¥¬„™âª≈“¢π“¥ 3.0-4.0 π‘È« ®”π«π 60 µ—«/
√–¥—∫§«“¡‡¢â¡¢âπ ∑”°“√∑¥≈Õß 3 ´È” À≈—ß®“°„Àâ«—§´’π
ºà“π‰ª·≈â« 10, 20 ·≈– 30 «—π À“§à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å
‚¥¬„™â«‘∏’°“√‡°“–°≈ÿà¡ (agglutination) (Roberson, 1990)
®“°π—Èπ∑”°“√©’¥‡™◊ÈÕ Streptococcus sp. ∑’Ë√–¥—∫§«“¡
‡¢â¡¢âπ 1.937x103 CFU/ml (LD

50
 ∑’Ë 14 «—π) „Àâ°—∫

ª≈“µ—«≈– 0.1 ¡≈. ·≈–∑”°“√∫—π∑÷°°“√µ“¬¢Õßª≈“∑ÿ°«—π

‡ªìπ‡«≈“ 14 «—π ‡æ◊ËÕÀ“§à“‡ªÕ√å‡´Áπµå°“√µ“¬ §«“¡ —¡æ—π∏å
¢Õß‡ªÕ√å‡´Áπµå°“√√Õ¥µ“¬ (Relative Percent Survival :
RPS) (Ellis, 1988)

4. »÷°…“«‘∏’°“√„Àâ«—§´’π∑’Ë‡À¡“– ¡µàÕª≈“°–æß¢“«

°“√∑¥ Õ∫«‘∏’°“√„Àâ«—§´’π®–„™â·ºπ°“√∑¥≈Õß·∫∫
 ÿà¡µ≈Õ¥ (CRD : Completely Randomized Design)
‚¥¬·∫àß™ÿ¥°“√∑¥≈ÕßÕÕ°‡ªìπ 2 ™ÿ¥°“√∑¥≈Õß (treatment)
™ÿ¥°“√∑¥≈Õß≈– 3 ´È”  (replication) „™âª≈“°–æß¢“«
¢π“¥ 3.0-4.0 π‘È« ®”π«π 200 µ—«/™ÿ¥°“√∑¥≈Õß

4.1 °“√„Àâ«—§´’π¥â«¬«‘∏’°“√©’¥

∑”°“√©’¥«—§´’π‡¢â“™àÕß∑âÕßª≈“µ—«≈– 0.1 ¡≈.
∑’Ëª√‘¡“≥‡´≈≈å«—§´’π 2.50x1010 CFU/ml ·≈–©’¥«—§´’π∑’Ë
º ¡ CFA (Complete Freund's Adjuvant) ∑’ËÕ—µ√“ 1:1
(ª√‘¡“≥‡´≈≈å«—§´’π 2.50x1010 CFU/ml)  à«π™ÿ¥§«∫§ÿ¡
©’¥¥â«¬πÈ”‡°≈◊Õ‡¢â¡¢âπ 0.85% ∑’Ëºà“π°“√¶à“‡™◊ÈÕ

4.2 °“√„Àâ«—§´’π¥â«¬«‘∏’°“√·™à

∑”°“√·™àª≈“„π«—§´’π‚¥¬µ√ß (direct immers-
ion) ‡ªìπ‡«≈“ 30 «‘π“∑’ ∑’Ëª√‘¡“≥‡´≈≈å«—§´’π 2.50x1010

CFU/ml ·≈–·™àª≈“„π«—§´’π·∫∫ hyperosmotic ‚¥¬·™à
ª≈“„ππÈ”∑–‡≈∑’Ë§«“¡‡§Á¡ 35  à«π„πæ—π à«π ‡ªìπ‡«≈“ 1
π“∑’ ·≈â«·™à≈ß„π«—§´’π‡ªìπ‡«≈“ 30 «‘π“∑’ ‚¥¬·™àª≈“ 20
µ—«/«—§´’π 1 ≈‘µ√ (ª√‘¡“≥‡´≈≈å«—§´’π 2.50x1010 CFU/
ml)  à«π™ÿ¥§«∫§ÿ¡·™àª≈“„ππÈ”‡°≈◊Õ‡¢â¡¢âπ 0.85% ‡ªìπ
‡«≈“ 30 «‘π“∑’

π”ª≈“¢Õß·µà™ÿ¥°“√∑¥≈Õß¡“‡≈’È¬ß„π∂—ß‰ø‡∫Õ√å
∂—ß≈– 200 µ—«/™ÿ¥°“√∑¥≈Õß „π√–À«à“ß°“√‡≈’È¬ß„ÀâÕ“À“√
º ¡Õ—¥‡¡Á¥™π‘¥®¡πÈ” ‚¥¬„Àâ°‘π®πÕ‘Ë¡∑ÿ°«—π«—π≈– 2 §√—Èß
‡™â“-‡¬Áπ (∑ÿ°™ÿ¥°“√∑¥≈Õß)  „™â√–∫∫πÈ”À¡ÿπ‡«’¬π  „Àâ
Õ“°“»µ≈Õ¥‡«≈“ «‘‡§√“–Àå§«“¡·ª√ª√«π‚¥¬«‘∏’ Duncan's
Multiple Range Test (Duncan, 1955) ·≈–«‘‡§√“–Àå
§à“µà“ßÊ ‡™àπ ‡ªÕ√å‡´Áπµå°“√µ“¬ §à“ RPS ·≈–§à“·Õπµ‘-
∫Õ¥’È‰µ‡µÕ√å

5. »÷°…“§à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√åª≈“°–æß¢“«∑’Ë‰¥â√—∫«—§´’π

ª≈“™ÿ¥π’È‡ªìπª≈“∑’Ë‰¥â√—∫«—§´’π¥â«¬«‘∏’°“√©’¥·≈–°“√
·™à ‚¥¬À“§à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√åÀ≈—ß®“°ª≈“‰¥â√—∫«—§ ’́π‰ª
·≈â« 10, 20 ·≈– 30 «—π ‚¥¬∑”°“√ ≈∫ª≈“¥â«¬ Quinaldin
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2-5 æ—π à«π„π≈â“π à«π  ∑”°“√‡®“–‡≈◊Õ¥®“°‡ âπ‡≈◊Õ¥
∫√‘‡«≥À“ß (caudal vein) ‡≈◊Õ¥∑’Ë‡®“–‰¥âµ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘
ÀâÕßπ“π 1 ™—Ë«‚¡ß ·≈â«π”‡≈◊Õ¥¡“‰«â„πµŸâ‡¬ÁπÕÿ≥À¿Ÿ¡‘ 4oC
π“π 2 ™—Ëß‚¡ß ¥Ÿ¥´’√—Ë¡„ àÀ≈Õ¥‡≈Á°Ê °“√À“§à“·Õπµ‘∫Õ¥’È
‚¥¬„™â«‘∏’‡®◊Õ®“ß‡ªìπ 2 ‡∑à“ (two-fold dilution) ‡√‘Ë¡‡®◊Õ
®“ß 1:2 ‚¥¬„™âπÈ”‡°≈◊Õ‡¢â¡¢âπ 0.85% ∑’Ëº ¡°—∫øÕ√å¡“≈‘π
0.1% ‡ªìπµ—«∑”‡®◊Õ®“ß´’√—Ë¡ (diluent) „Àâ¡’ª√‘¡“µ√„π·µà
≈–À≈ÿ¡ (well) ‡∑à“°—∫ 50 ‰¡‚§√≈‘µ√ ®“°π—Èπ‡µ‘¡·Õπµ‘‡®π
(‡™◊ÈÕ Streptococcus sp.) ∑’Ë¡’§«“¡‡¢â¡¢âπ‡∑à“°—∫ Mc-
Farland No.0.5 ≈ß‰ª 50 ‰¡‚§√≈‘µ√ ‡¢¬à“„Àâ‡¢â“°—π µ—Èß
∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕßπ“π 2 ™—Ë«‚¡ß ·≈–∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 4oC
π“π 22 ™—Ë«‚¡ß µ√«®º≈‚¥¬¥Ÿµ–°Õπ∑’Ë‡°‘¥¢÷Èπ (Roberson,
1990)

º≈°“√∑¥≈Õß

1. °“√º≈‘µ«—§´’π

À≈—ß®“°∑’Ëπ”‡™◊ÈÕ Streptococcus sp. ¡“‡≈’È¬ß„π
Õ“À“√ TSB ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 35oC ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ·≈â«
‡µ‘¡øÕ√å¡“≈‘π„Àâ‰¥â§«“¡‡¢â¡¢âπ 1% ·≈â«π”‰ªªíòπ≈â“ß‡´≈≈å
¥â«¬‡§√◊ËÕßÀ¡ÿπ‡À«’Ë¬ß (centrifuge) §«“¡‡√Á« 10,000 √Õ∫/
π“∑’ π“π 10 π“∑’ °Á®–‰¥âµ–°Õπ¢Õß‡™◊ÈÕ Streptococcus
sp. ‡¡◊ËÕπ”‰ª∑¥ Õ∫°“√ª≈Õ¥‡™◊ÈÕ‰¡àæ∫°“√‡®√‘≠¢Õß‡™◊ÈÕ
∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ TSA ®÷ß “¡“√∂π”¡“„™â‰¥â

2. §«“¡ª≈Õ¥¿—¬¢Õß«—§´’π

°“√„Àâ«—§´’π∑—Èß 2 ·∫∫ §◊Õ©’¥‡¢â“™àÕß∑âÕß·≈–·™à
ª≈“„π«—§´’π æ∫«à“ «—§´’π‰¡à‡ªìπÕ—πµ√“¬µàÕª≈“°–æß¢“«
„π∑ÿ°°≈ÿà¡°“√∑¥≈Õß ‡¡◊ËÕ‡≈’È¬ß‰«âπ“π 7 «—π ¥—ßπ—ÈπÕ“®®–
°≈à“«‰¥â«à“«—§ ’́π∑’Ëº≈‘µ¢÷Èπ¡“¡’§«“¡ª≈Õ¥¿—¬µàÕ°“√„™â„π
ª≈“°–æß¢“«

3. °“√µÕ∫ πÕß¢Õßª≈“°–æß¢“«∑’Ë‰¥â√—∫«—§´’π‚¥¬

°“√©’¥‡¢â“™àÕß∑âÕß„πª√‘¡“≥∑’Ë·µ°µà“ß°—π

°“√µÕ∫ πÕßµàÕª√‘¡“≥‡´≈≈å«—§´’π„πª≈“°–æß
¢“«®–·ª√º—πµ“¡ª√‘¡“≥‡´≈≈å ·¡â®–æ∫«à“Õ—µ√“°“√µ“¬
¢Õßª≈“°–æß¢“«∑’Ë 10 «—πÀ≈—ß®“°‰¥â√—∫«—§´’π ∑’Ëª√‘¡“≥
‡´≈≈å«—§´’π 2.50x108 ·≈– 2.50x109 CFU/ml ‰¡à¡’

§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ ¡’Õ—µ√“°“√µ“¬‡∑à“°—∫ 36.67 ·≈–
36.67% §‘¥‡ªìπ§à“ RPS ‡∑à“°—∫ 55.99 ‡∑à“°—π ·≈–∑’Ë 20
«—π ∑’Ëª√‘¡“≥‡´≈≈å¢Õß«—§´’π 2.50x109 ·≈– 2.50x1010

CFU/ml ‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ ¡’Õ—µ√“°“√µ“¬
‡∑à“°—∫ 30.00 ·≈– 23.33% §‘¥‡ªìπ§à“ RPS ‡∑à“°—∫ 64.00
·≈– 72.00  ·µà∑’Ë 30 «—π Õ—µ√“°“√µ“¬¢Õßª≈“°–æß¢“«
¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘ (p<0.05) „π·µà≈–ª√‘¡“≥‡´≈≈å
«—§´’π ¡’Õ—µ√“°“√µ“¬‡∑à“°—∫ 80.00, 66.67 ·≈– 40.00%
§‘¥‡ªìπ§à“ RPS ‡∑à“°—∫ 14.28, 28.57 ·≈– 57.14 µ“¡
≈”¥—∫ (Table 1)

πÕ°®“°π’È§à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å„π™ÿ¥∑’Ë‰¥â√—∫«—§´’π
·≈–„π™ÿ¥∑’Ë‰¡à‰¥â√—∫«—§´’π ¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (p<
0.05) ‚¥¬‰¡àæ∫«à“§à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å„π™ÿ¥§«∫§ÿ¡  à«π
™ÿ¥°“√∑¥≈Õß∑’Ë‰¥â√—∫ª√‘¡“≥‡´≈≈å«—§´’π¡“° ®–¡’‰µ‡µÕ√å
¢Õß·Õπµ‘∫Õ¥’È Ÿß¥â«¬ (Table 2) ¥—ßπ—Èπ∑’Ëª√‘¡“≥‡´≈≈å¢Õß
«—§´’π 2.50x1010 CFU/ml ®–„Àâ§«“¡§ÿâ¡‚√§ (RPS) ·≈–
·Õπµ‘∫Õ¥’È¥’∑’Ë ÿ¥

4. °“√»÷°…“«‘∏’°“√„Àâ«—§ ’́π∑’Ë‡À¡“– ¡µàÕª≈“°–æß¢“«

4.1 °“√„Àâ«—§´’π¥â«¬«‘∏’°“√©’¥

„π°“√∑¥≈Õß®–„Àâ«—§´’π 2 ·∫∫ §◊Õ ©’¥«—§´’π
‰¡àº ¡ CFA (Complete Freund's Adjuvant) ·≈–©’¥
«—§´’πº ¡ CFA ∑’ËÕ—µ√“ 1:1 ®“°π—Èπ‡°Á∫¢âÕ¡Ÿ≈¡“«‘‡§√“–Àå
Õ—µ√“°“√µ“¬  §à“ RPS ·≈–§à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å „π«—π∑’Ë
10, 20 ·≈– 30 «—π À≈—ß®“°©’¥«—§´’π

‡¡◊ËÕ©’¥‡™◊ÈÕ  Streptococcus  sp.  „Àâ·°àª≈“
°–æß¢“«∑’Ë‰¥â√—∫«—§´’π ·≈â«µ‘¥µ“¡Õ—µ√“°“√µ“¬¢Õßª≈“∑’Ë
‰¥â√—∫«—§´’π∑—Èß·∫∫‰¡àº ¡ CFA ·≈–«—§´’πº ¡ CFA ∑’Ë
10, 20 ·≈– 30 «—πÀ≈—ß®“°©’¥«—§´’π æ∫«à“ ∑’Ë 10 «—π
°“√„Àâ«—§´’π∑—Èß 2 ·∫∫ ‰¡à∑”„Àâª≈“µ“¬ §‘¥‡ªìπ§à“ RPS
‡∑à“°—∫ 100 ́ ÷Ëß‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (p>0.05) ·µà
¡’§«“¡·µ°µà“ß°—∫™ÿ¥§«∫§ÿ¡∑’Ë¡’Õ—µ√“°“√µ“¬ 60%  à«π∑’Ë
20 ·≈– 30 «—π æ∫«à“ °“√„Àâ«—§´’π∑—Èß 2 ·∫∫ ¡’§«“¡
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.05) ‚¥¬°“√©’¥
«—§´’πº ¡ CFA ¡’Õ—µ√“°“√µ“¬ 1.67 ·≈– 16.67%
§‘¥‡ªìπ§à“ RPS ‡∑à“°—∫ 97.29 ·≈– 73.68 µ“¡≈”¥—∫
 à«π«—§´’π‰¡àº ¡ CFA ¡’Õ—µ√“°“√µ“¬‡∑à“°—∫ 28.33 ·≈–
43.33% §‘¥‡ªìπ§à“ RPS ‡∑à“°—∫ 54.06 ·≈– 31.58 µ“¡
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≈”¥—∫ (Table 3)
°“√À“§à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å‰¡àæ∫§à“·Õπµ‘∫Õ¥’È

‰µ‡µÕ√å„π™ÿ¥§«∫§ÿ¡ ·≈–§à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å¢Õß°“√„Àâ
«—§´’π∑—Èß 2 ·∫∫ ¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (p<0.05) ∑’Ë
10, 20 ·≈– 30 «—π À≈—ß®“°©’¥«—§´’π ‚¥¬°“√©’¥«—§´’π
º ¡ CFA ¡’§à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å‡∑à“°—∫1:64, 1:128 ·≈–

1:128 µ“¡≈”¥—∫ ́ ÷Ëß Ÿß°«à“°“√©’¥«—§´’π‰¡àº ¡ CFA Õ¬à“ß
¡’π—¬ ”§—≠∑’Ë¡’§à“‡∑à“°—∫ 1:32, 1:32 ·≈– 1:32 µ“¡≈”¥—∫
(Table 4)

4.2 °“√„Àâ«—§´’π¥â«¬«‘∏’°“√·™à

„π°“√∑¥≈Õß®–„Àâ«—§´’π¥â«¬«‘∏’°“√·™à 2 ·∫∫
§◊Õ °“√·™àª≈“„π«—§´’π‚¥¬µ√ß‡ªìπ‡«≈“ 30 «‘π“∑’ ·≈–°“√

Table 1. Mortality and relative percent survival (RPS) of sea bass
contain different levels of vaccine.

Post vaccination (days)

10 20 30

Mortality RPS Mortality RPS Mortality RPS

     0 83.33 a - 83.33 a - 93.33 a -
2.5x108 36.67 b 55.99 a 43.33 b 48.00 a 80.00 b 14.28 a

2.5x109 36.67 b 55.99 a 30.00 c 64.00 b 66.67 c 28.57 b

2.5x1010 16.67 c 80.00 b 23.33 c 72.00 b 40.00 c 57.14 c

Mean values in the same column with same superscript are not statistically
different at p<0.05

Levels of
vaccine

(CFU/ml)

Table 2. Antibody titers of sea bass contain different
levels of vaccine.

            Levels of vaccine (CFU/ml)

0 2.50x108 2.50x109 2.50x1010

10 0 a 1:16 b 1:32 c 1:64 d

20 0 a 1:32 ab 1:64 b 1:128 c

30 0 a 1:4 ab 1:8 b 1:16 c

Mean values in the same row with same superscript are not
statistically different at p<0.05

Post vaccination
(days)

Table 3. Mortality and relative percent survival (RPS) of sea bass
injection vaccine.

Post vaccination (days)

Vaccination 10 20 30

Mortality RPS Mortality RPS Mortality RPS

Control 60.00 a - 61.67 a - 63.33 a -
Vaccine   0.00 b 100 a 28.33 b 54.06 a 43.33 b 31.58 a

CFA Vaccine   0.00 b 100 a   1.67 c 97.29 b 16.67 c 73.68 b

Mean values in the same column with same superscript are not statistically
different at p<0.05
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·™àª≈“„π«—§´’π·∫∫ hyperosmotic ‚¥¬·™à„ππÈ”‡°≈◊Õ∑’Ë¡’
§«“¡‡§Á¡ 35  à«π„πæ—π à«π ‡ªìπ‡«≈“ 1 π“∑’ ·≈â«π”‰ª
·™à«—§´’πÕ’° 30 «‘π“∑’ ®“°π—Èπ‡°Á∫¢âÕ¡Ÿ≈¡“«‘‡§√“–ÀåÕ—µ√“
°“√µ“¬ §à“ RPS ·≈–§à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å„π«—π∑’Ë 10, 20
·≈– 30 «—π À≈—ß®“°·™àª≈“„π«—§´’π

‡¡◊ËÕ©’¥‡™◊ÈÕ Streptococcus sp. „Àâ·°àª≈“∑’Ë
‰¥â√—∫«—§´’π ·≈â«µ‘¥µ“¡Õ—µ√“°“√µ“¬¢Õßª≈“°–æß¢“« æ∫
«à“∑’Ë 10 «—π Õ—µ√“°“√µ“¬¢Õßª≈“°–æß¢“«∑’Ë‰¥â√—∫«—§´’π∑—Èß
2 ·∫∫ ¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (p<0.05) ¡’Õ—µ√“°“√
µ“¬‡∑à“°—∫ 45.00 ·≈– 18.33% §‘¥‡ªìπ§à“ RPS ‡∑à“°—∫
30.77 ·≈– 71.80 ‚¥¬™ÿ¥§«∫§ÿ¡¡’Õ—µ√“°“√µ“¬ 65.00%
·≈–∑’Ë 20 «—π æ∫«à“Õ—µ√“°“√µ“¬¢Õß™ÿ¥§«∫§ÿ¡·≈–™ÿ¥·™à
ª≈“„π«—§´’π‚¥¬µ√ß ‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ ¡’§à“
‡∑à“°—∫ 68.33 ·≈–  61.67% (RPS = 9.75) ·µà¡’§«“¡
·µ°µà“ß°—π∑“ß ∂‘µ‘°—∫™ÿ¥·™àª≈“„π«—§´’π·∫∫ hyperos-
motic ¡’Õ—µ√“°“√µ“¬‡∑à“°—∫ 20% (RPS = 70.73)  à«π
∑’Ë 30 «—π æ∫«à“Õ—µ√“°“√µ“¬¢Õß™ÿ¥§«∫§ÿ¡·≈–™ÿ¥·™àª≈“

„π«—§´’π‚¥¬µ√ß ‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (p<0.05)
¡’Õ—µ√“°“√µ“¬‡∑à“°—∫ 70.00 ·≈– 65.00% (RPS = 7.14)
·µà¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘°—∫™ÿ¥·™àª≈“„π«—§´’π·∫∫
hyperosmotic ¡’Õ—µ√“°“√µ“¬‡∑à“°—∫ 58.33% (RPS =
16.67) (Table 5)

°“√À“§à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å‰¡àæ∫§à“·Õπµ‘∫Õ¥’È
‰µ‡µÕ√å„π™ÿ¥§«∫§ÿ¡ æ∫«à“∑’Ë 10 «—π §à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å
¢Õßª≈“°–æß¢“«∑’Ë‰¥â√—∫«—§´’π¥â«¬«‘∏’°“√·™àª≈“„π«—§´’π
‚¥¬µ√ß·≈–°“√·™àª≈“„π«—§´’π·∫∫ hyperosmotic ‰¡à¡’
§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ ‚¥¬¡’§à“‡∑à“°—∫ 1:8 ·≈– 1:16
·≈–∑’Ë 20 «—π æ∫«à“ °“√„Àâ«—§´’π∑—Èß 2 ·∫∫ ¡’§«“¡·µ°
µà“ß°—π∑“ß ∂‘µ‘ ´÷Ëß¡’§à“‡∑à“°—∫ 1:8 ·≈– 1:64  à«π∑’Ë 30
«—π æ∫«à“™ÿ¥§«∫§ÿ¡·≈–™ÿ¥∑’Ë·™àª≈“„π«—§´’π‚¥¬µ√ß‰¡à¡’
§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘∑’Ë¡’§à“‡∑à“°—∫ 0 ·≈– 1:4 ·µà¡’
§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘°—∫™ÿ¥∑’Ë·™àª≈“„π«—§´’π·∫∫
hyperosmotic ́ ÷Ëß¡’§à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å Ÿß ÿ¥‡∑à“°—∫ 1:16
(Table 6)

Table 4. Antibody titers of sea bass injection vaccine.

Vaccination

Control Vaccine CFA Vaccine

10 0 a 1:32 b 1:64 c

20 0 a 1:32 b   1:128 c

30 0 a 1:32 b 1:64 c

Mean values in the same row with same superscript are not
statistically different at p<0.05

Post
vaccination

(days)

Table 5.  Mortality and relative percent survival (RPS) of seabass
immersion vaccine.

Post vaccination (days)

  Vaccination 10 20 30

Mortality RPS Mortality RPS Mortality RPS

Control 65.00 a - 68.33 a - 70.00 a -
Direct immersion 45.00 b 30.77 a 61.67 a   9.75 a 65.00 a   7.14 a

Hyperosmotic 18.33 c 71.80 a 20.00 b 70.73 b 58.33 b 16.67 a

Mean values in the same column with same superscript are not statistically different
at p<0.05
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«‘®“√≥åº≈°“√∑¥≈Õß

1. §«“¡ª≈Õ¥¿—¬¢Õß«—§´’π·≈–°“√µÕ∫ πÕßµàÕª√‘¡“≥

‡´≈≈å«—§ ’́π

„π°“√∑¥≈Õß§√—Èßπ’È„™â«—§´’π™π‘¥ formalin-killed
vaccine ́ ÷Ëß‡ªìπ«—§ ’́π∑’Ë “¡“√∂º≈‘µ¢÷Èπ‰¥âßà“¬  “¡“√∂∑”‰¥â
„π·≈ª¢π“¥‡≈Á°·≈–‡ªìπ«—§´’π∑’Ëπ‘¬¡º≈‘µ¢÷Èπ„π‡™‘ß°“√§â“
(Mowat and Rweyemamu, 1997) πÕ°®“°π’È¬—ß¡’ heat-
killed vaccine ‚¥¬æ∫«à“°“√„™â«—§´’π™π‘¥ formalin-killed
vaccine ®–∑”„Àâª≈“¡’§à“‰µ‡µÕ√å Ÿß·≈– “¡“√∂ √â“ß¿Ÿ¡‘-
§ÿâ¡°—π‰¥âπ“π°«à“°“√„™â«—§´’π™π‘¥ heat-killed vaccine
‡π◊ËÕß®“°«—§´’π™π‘¥ formalin-killed vaccine ®–¡’
§ÿ≥ ¡∫—µ‘¢Õß°“√‡ªìπ·Õπµ‘‡®π∑’Ë¥’°«à“ heat-killed vaccine
(‡°√’¬ß»—°¥‘Ï ·≈–§≥–, 2525)

«—§´’π∑’Ë„™â„π°“√∑¥≈Õß§√—Èßπ’È®–‡°Á∫‰«â„πøÕ√å¡“≈‘π
‡¢â¡¢âπ 0.1% °àÕπ∑’Ë®–π”‰ª„™â„πª≈“°–æß¢“« ‚¥¬ Xu
·≈– Rogers (1993) √“¬ß“¬«à“øÕ√å¡“≈‘π®–µ°§â“ßÕ¬Ÿà„π
ª≈“‰¡à§«√‡°‘π 0.1% πÕ°®“°π’È¬—ßæ∫«à“„π‡´≈≈å¢Õßª≈“
®–æ∫øÕ√å¡“≈‘π 12-55.2  à«π„π≈â“π à«π (øÕ√å¡—≈¥’‰Œ¥å
3-12  à«π„π≈â“π à«π) ‚¥¬æ∫„π°≈â“¡‡π◊ÈÕ º‘«Àπ—ß ·≈–
Õ«—¬«–¿“¬„π ‡π◊ËÕß®“°øÕ√å¡—≈¥’‰Œ¥å‡ªìπ “√∑’Ë‡°‘¥¢÷Èπ®“°
°√–∫«π°“√‡¡µ“‚∫≈‘´÷¡¢Õß‡´≈≈åª°µ‘„π√à“ß°“¬ ¥—ßπ—Èπ„π
°“√©’¥«—§´’π‡¢â“™àÕß∑âÕßª≈“°–æß¢“« æ∫«à“ª≈“°–æß¢“«
‰¡àµ“¬ ‡ªìπ‡æ√“–·∫§∑’‡√’¬∂Ÿ°¶à“¥â«¬øÕ√å¡“≈‘π·≈–‰¡à¡’
øÕ√å¡“≈‘πµ°§â“ß‡°‘π√–¥—∫¢Õß‡´≈≈å∑’Ë√—∫‰¥â

„π°“√∑¥ Õ∫§«“¡ª≈Õ¥¿—¬¢Õß°“√„Àâ«—§ ’́π∑—Èß 2
·∫∫ §◊Õ °“√©’¥‡¢â“™àÕß∑âÕß·≈–°“√·™àª≈“„π«—§´’π æ∫«à“
«—§´’π¡’§«“¡ª≈Õ¥¿—¬ 100% · ¥ß«à“«—§´’π∑’Ëº≈‘µ¢÷Èπ‰¡à

‡ªìπÕ—πµ√“¬µàÕª≈“·≈–√–¥—∫¢ÕßøÕ√å¡“≈‘π„π«—§ ’́πÕ¬Ÿà„π
√–¥—∫∑’Ëª≈Õ¥¿—¬µàÕª≈“°–æß¢“«  ´÷Ëß Õ¥§≈âÕß°—∫°“√
∑¥≈Õß¢Õß Cardella ·≈– Eimers (1990) ∑’Ë„™â«—§´’π
formalin-killed V. anguillarum ·≈– V. odalii „πª≈“
trout æ∫«à“ ª≈“¡’Õ—µ√“°“√√Õ¥µ“¬ 99.9% À≈—ß®“°„Àâ
«—§´’π·≈–§à“ RPS ‡∑à“°—∫ 90 ‚¥¬∑—Ë«‰ª·≈â«®–°”Àπ¥„Àâ
§à“ RPS ¢Õß«—§´’π¡’§à“ Ÿß°«à“ 60 ®÷ß∂◊Õ«à“«—§´’ππ—Èπ¡’
ª√– ‘∑∏‘¿“æ¥’ (Ellis, 1988)

®“°°“√∑¥ Õ∫°“√µÕ∫ πÕß¢Õßª≈“°–æß¢“«µàÕ
ª√‘¡“≥‡´≈≈å«—§´’π ‚¥¬©’¥«—§´’π∑’Ëª√‘¡“≥‡´≈≈å«—§´’πµà“ßÊ
°—π §◊Õ 2.50x108, 2.50x109 ·≈– 2.50x1010 CFU/ml
·≈â«∑”°“√«‘‡§√“–Àå§à“µà“ßÊ „π«—π∑’Ë 10, 20 ·≈– 30 À≈—ß
®“°‰¥â√—∫«—§´’π æ∫«à“ ª√‘¡“≥‡´≈≈å«—§´’π∑’Ë 2.50x1010

CFU/ml ¡’‡ªÕ√å‡´Áπµå°“√µ“¬πâÕ¬∑’Ë ÿ¥ §à“ RPS ·≈–§à“
·Õπµ‘∫Õ¥’È‰µ‡µÕ√å Ÿß°«à“ª√‘¡“≥‡´≈≈å«—§´’π 2.50x108 ·≈–
2.50x109  CFU/ml  Õ¬à“ß¡’π—¬ ”§—≠  ‡™àπ‡¥’¬«°—∫°“√
∑¥≈Õß¢Õß Pradit (1984) æ∫«à“°“√©’¥«—§´’π∑’Ëª√‘¡“≥
‡´≈≈å«—§´’π 5.00x109 CFU/ml  “¡“√∂°√–µÿâπ„Àâª≈“°¥
Õ‡¡√‘°—π √â“ß·Õπµ‘∫Õ¥’È‰¥â Ÿß ÿ¥  ·≈–®“°°“√∑¥≈Õß¢Õß
Gould ·≈–§≥– (1979) ∑’Ë„™â«—§´’π®“°‡™◊ÈÕ V. anguillarum
„πª≈“·´≈¡Õπ¥â«¬«‘∏’°“√·™àª≈“„π«—§´’ππ“π 2 π“∑’ æ∫
«à“ª√‘¡“≥‡´≈≈å«—§´’π∑’Ë 5.00x105 CFU/ml ®–¡’ª√– ‘∑∏‘-
¿“æ Ÿß ÿ¥„π°“√ªÑÕß°—π°“√µ‘¥‡™◊ÈÕ V. anguillarum Õ“®
‡ªìπº≈¡“®“°™π‘¥¢Õßª≈“·µ°µà“ß°—π ™π‘¥¢Õß‡™◊ÈÕ∑’Ë·µ°
µà“ß°—π  √«¡∑—Èß ¿“æ·«¥≈âÕ¡∑’Ë·µ°µà“ß°—π  ´÷Ëß ‘Ëßµà“ßÊ
‡À≈à“π’È≈â«π·µà¡’º≈µàÕª√– ‘∑∏‘¿“æ¢Õß«—§ ’́π ®÷ß∑”„Àâª√‘¡“≥
‡´≈≈å«—§´’π·µ°µà“ß°—π °“√„Àâ«—§´’π„πª√‘¡“≥‡´≈≈å«—§´’π∑’Ë
µË”‡°‘π‰ª ®–‰¡à “¡“√∂∑’Ë®–°√–µÿâπ„Àâª≈“¡’°“√µÕ∫ πÕß

Table 6. Antibody titers of seabass immersion vaccine.

Vaccination

Control Vaccine CFA Vaccine

10 0 a 1:8 b 1:16 b

20 0 a 1:8 b 1:64 c

30 0 a 1:4 a 1:16 b

Mean values in the same row with same superscript are not
statistically different at p<0.05

Post
vaccination

(days)
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Wanman, CH., et al.

∑“ß¿Ÿ¡‘§ÿâ¡°—π‰¥â  ¥—ßπ—Èπ„π°“√„Àâ«—§´’π®–µâÕß§”π÷ß∂÷ß
ª√‘¡“≥‡´≈≈å«—§´’π¥â«¬ ‡æ◊ËÕªÑÕß°—π°“√‰¡àµÕ∫ πÕß∑“ß
¿Ÿ¡‘§ÿâ¡°—π   ÿ∑∏‘æ—π∏å (2537) ‰¥â√“¬ß“π«à“¡’ªí®®—¬À≈“¬
Õ¬à“ß∑’Ë¡’Õ‘∑∏‘æ≈µàÕ°“√™—°π”„Àâ‡°‘¥°“√‰¡àµÕ∫ πÕß∑“ß¿Ÿ¡‘-
§ÿâ¡°—π ‡™àπ ª√‘¡“≥¢Õß·Õπµ‘‡®π∑’Ë„™â «‘∏’°“√„Àâ·Õπµ‘‡®π
·≈–§ÿ≥ ¡∫—µ‘¢Õß·Õπµ‘‡®π ́ ÷Ëß‡°‘¥®“°°“√‰¡àµÕ∫ πÕß¢Õß
helper T lymphocyte ·≈– B lymphocyte ´÷Ëß‡ªìπº≈
®“°°“√∑”ß“π¢Õß suppressor T cell ‚¥¬°“√À≈—Ëß “√
ÕÕ°¡“§«∫§ÿ¡°“√∑”ß“π¢Õß B cell À√◊Õ T cell ·≈–¬—ß
‡ªìπ°“√¬—∫¬—Èß°“√ √â“ß·Õπµ‘∫Õ¥’È

2. «‘∏’°“√„Àâ«—§´’π∑’Ë‡À¡“– ¡µàÕª≈“°–æß¢“«

2.1 °“√„Àâ«—§´’π¥â«¬«‘∏’°“√©’¥

®“°º≈°“√„Àâ«—§´’π¥â«¬°“√©’¥ 2 ·∫∫ §◊Õ °“√
©’¥«—§´’π‰¡àº ¡ CFA ·≈–°“√©’¥«—§´’πº ¡ CFA æ∫«à“
Õ—µ√“°“√µ“¬¢Õßª≈“°–æß¢“«∑’Ë 10 «—π ‰¡à¡’§«“¡·µ°µà“ß
°—π∑“ß ∂‘µ‘ ·µà¡’§«“¡·µ°µà“ß°—∫™ÿ¥§«∫§ÿ¡ ‚¥¬ª≈“¡’°“√
√Õ¥µ“¬ 100%  à«π∑’Ë 20 ·≈– 30 «—π æ∫«à“°“√„Àâ«—§´’π
∑—Èß 2 ·∫∫ ¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ ‚¥¬°“√°“√©’¥
«—§´’πº ¡ CFA ¡’Õ—µ√“°“√µ“¬µË”°«à“°“√©’¥«—§´’π‰¡àº ¡
CFA ∑’Ë‡ªìπ‡™àππ’È‡π◊ËÕß®“°°“√©’¥«—§´’πº ¡ CFA ®–
∑”„Àâª≈“¡’°“√µÕ∫ πÕßµàÕ·Õπµ‘‡®π‰¥â¥’¬‘Ëß¢÷Èπ ·≈–¬—ß
°√–µÿâπ¿Ÿ¡‘§ÿâ¡°—π„Àâπ“π¬‘Ëß¢÷Èπ ®÷ß∑”„Àâ “¡“√∂ªÑÕß°—π‚√§‰¥â
¥’°«à“°“√©’¥«—§´’π‰¡àº ¡ CFA ‚¥¬‰ª°√–µÿâπ°“√∑”ß“π
¢Õß·¡§‚§√ø“® °√–∫«π°“√®—∫°‘π·≈–¬—ß°√–µÿâπ„Àâ‡ÕÁπ‡§-
‡´≈≈å (NK-cell) ·≈–‡¡Á¥‡≈◊Õ¥¢“«‡æ‘Ë¡ª√‘¡“≥¡“°¢÷Èπ
(Kajita et al., 1992; Sakai et al., 1995) ·≈–ª≈“∑’Ë
©’¥«—§´’πº ¡ CFA ¡’§à“ RPS  Ÿß°«à“ª≈“∑’Ë©’¥«—§´’π‰¡à
º ¡ CFA ®÷ß∂◊Õ‰¥â«à“°“√©’¥«—§´’πº ¡ CFA ¡’ª√– ‘∑∏‘-
¿“æ Ÿß ‡π◊ËÕß®“° CFA ¡’ºπ—ß‡´≈≈å¢Õß Mycobacterium
tuberculosis º ¡Õ¬Ÿà  ®÷ß “¡“√∂°√–µÿâπ·¡§‚§√ø“®„Àâ
À≈—Ëß “√Õ‘π‡µÕ√å≈‘«§‘π-1 (interleukin-1 : IL-1) ´÷Ëß¡’º≈
∑”„Àâ°“√π”‡ πÕ·Õπµ‘‡®π·≈–°“√µÕ∫ πÕß¢Õß√–∫∫¿Ÿ¡‘-
§ÿâ¡°—π‡æ‘Ë¡¡“°¢÷Èπ ‡™àπ‡¥’¬«°—∫«—§´’πº ¡ÕÕ¬·Õ¥®Ÿ·«π∑å
(oil adjuvant) ∑’Ë¡’°“√∑¥≈Õß„πª≈“ baltic salmon
(Buchmann et al., 1997) ·≈–ª≈“ ayu (Rahman et
al., 2000)

 à«π§à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å æ∫«à“ °“√„Àâ«—§´’π

∑—Èß 2 ·∫∫ ¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ ‚¥¬°“√„Àâ«—§´’π
º ¡ CFA ¡’§à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å Ÿß°«à“°“√„Àâ«—§ ’́π‰¡àº ¡
CFA ∑’Ë‡ªìπ‡™àππ’È ‡π◊ËÕß®“° CFA ‡ªìπ·Õ¥®Ÿ·«π∑å∑’ËÕ¬Ÿà„π
√Ÿª¢Õß water-in oil emulsion ®÷ß‡ªìπµ—«™à«¬„Àâ·Õπµ‘‡®π
§àÕ¬Ê ∂Ÿ°ª≈¥ª≈àÕ¬·≈–°√–®“¬®“°µ”·Àπàß∑’Ë©’¥Õ¬à“ß™â“Ê
®÷ß∑”„Àâ¡’°“√°√–µÿâπ√–∫∫¿Ÿ¡‘§ÿâ¡°—πÕ¬Ÿàµ≈Õ¥‡«≈“   ´÷Ëß
 Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß Areechon ·≈–§≥– (1991)
∑’Ë»÷°…“°“√µÕ∫ πÕß¢Õß¿Ÿ¡‘§ÿâ¡°—π„πª≈“¥ÿ°Õÿ¬µàÕ«—§ ’́π‡™◊ÈÕ
A. hydrophila ‚¥¬°“√©’¥‡¢â“™àÕß∑âÕß ·≈â«‡ª√’¬∫‡∑’¬∫
°“√„Àâ«—§´’π∑—Èß 2 ·∫∫ §◊Õ °“√©’¥«—§´’π‰¡àº ¡·Õ¥®Ÿ·«π∑å
·≈–°“√©’¥«—§´’πº ¡·Õ¥®Ÿ·«π∑å æ∫«à“°“√©’¥«—§´’πº ¡
·Õ¥®Ÿ·«π∑å¡’§à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å Ÿß°«à“°“√©’¥«—§ ’́π‰¡à
º ¡·Õ¥®Ÿ·«π∑å „π°“√∑¥≈Õß§√—Èßπ’È‰¡àæ∫§à“·Õπµ‘∫Õ¥’È
‰µ‡µÕ√å„π™ÿ¥§«∫§ÿ¡ · ¥ß«à“ª≈“°–æß¢“«∑’Ëπ”¡“∑¥≈Õß
‰¡à‡§¬‰¥â√—∫‡™◊ÈÕ Streptococcus sp. ¡“°àÕπ ®÷ß‰¡à¡’°“√
 √â“ß·Õπµ‘∫Õ¥’ÈµàÕ‡™◊ÈÕ Streptococcus sp. ·≈–ª≈“∑’Ë¡’§à“
·Õπµ‘∫Õ¥’È‰µ‡µÕ√åµË”Õ“®¡’ “‡Àµÿ¡“®“°§«“¡‡§√’¬¥¢Õßª≈“
Õ—π‡π◊ËÕß¡“®“°°“√‡®“–‡≈◊Õ¥‡æ◊ËÕ‡°Á∫´’√—Ë¡

2.2 °“√„Àâ«—§´’π¥â«¬«‘∏’°“√·™à

°“√∑¥≈Õß„Àâ«—§´’π·°àª≈“°–æß¢“«¥â«¬°“√
·™à 2 ·∫∫ §◊Õ °“√·™àª≈“„π«—§´’π‚¥¬µ√ß·≈–°“√·™àª≈“
„π«—§´’π·∫∫ hyperosmotic æ∫«à“ Õ—µ√“°“√µ“¬„π™ÿ¥
§«∫§ÿ¡·≈–°“√·™àª≈“„π«—§ ’́π‚¥¬µ√ß‰¡à¡’§«“¡·µ°µà“ß°—π
·µà¡’§«“¡·µ°µà“ß∑“ß ∂‘µ‘°—∫°“√·™àª≈“„π«—§ ’́π·∫∫
hyperosmotic ‡π◊ËÕß®“°°“√·™àª≈“„π«—§ ’́π·∫∫ hyperos-
motic ®–∑”„Àâª≈“¡’°“√ Ÿ≠‡ ’¬πÈ” ‡¡◊ËÕπ”¡“·™à„π«—§´’π®÷ß
∑”„Àâ¡’°“√¥Ÿ¥πÈ”°≈—∫‡¢â“ Ÿàµ—«ª≈“‰¥â Ÿß ®÷ß∑”„Àâ«—§´’π‡¢â“ Ÿà
√à“ß°“¬‡æ‘Ë¡¡“°°«à“°“√·™àª≈“„π«—§´’π‚¥¬µ√ß ‡¡◊ËÕ‡ª√’¬∫
‡∑’¬∫°—∫‡«≈“∑’Ë —¡º— °—∫«—§´’π‡∑à“°—π (Croy and Amend,
1977; Antipa et al., 1980)  à«π§à“ RPS ¢Õßª≈“∑’Ë‰¥â
√—∫«—§´’π¥â«¬°“√·™à æ∫«à“°“√·™àª≈“„π«—§´’π‚¥¬µ√ß·≈–
°“√·™àª≈“„π«—§ ’́π·∫∫ hyperosmotic ¡’§«“¡·µ°µà“ß
°—π∑“ß ∂‘µ‘ ‚¥¬§à“ RPS ®– Ÿß„π°“√·™àª≈“„π«—§´’π·∫∫
hyperosmotic ́ ÷Ëß Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß Antipa ·≈–
§≥– (1980) ∑’Ë∑”°“√»÷°…“°“√„Àâ«—§´’πµâ“π∑“π‡™◊ÈÕ V.
anguillarum „πª≈“ sockeye salmon ‚¥¬·™àª≈“„π
πÈ”‡°≈◊Õ‡¢â¡¢âπ 8% ‡ªìπ‡«≈“ 2 π“∑’ ·≈â«π”‰ª·™à„π«—§´’π
Õ’° 1.5 π“∑’ ·≈–°“√·™à«—§´’π‚¥¬µ√ß π“π 1.5 π“∑’ æ∫
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ªï∑’Ë 29 ©∫—∫∑’Ë 5 °.¬. - µ.§. 2550
°“√º≈‘µ«—§´’π‡™◊ÈÕµ“¬®“° Streptococcus sp.

‡©≈‘¡  À«—πÀ¡“π ·≈–§≥–1259

«à“°“√·™à«—§´’π·∫∫ hyperosmotic „Àâº≈„π°“√ªÑÕß°—π
‚√§ Ÿß°«à“°“√·™à«—§´’π‚¥¬µ√ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·≈–
°“√∑¥≈Õß¢Õß Areechon ·≈– Plaimast (1999) ∑’Ë
»÷°…“ª√– ‘∑∏‘¿“æ¢Õß«—§´’π®“°‡™◊ÈÕ A. hydrophila „π
ª≈“¥ÿ°≈Ÿ°º ¡‚¥¬°“√·™à«—§´’π·∫∫ hyperosmotic ·≈–
°“√°‘πÕ“À“√∑’Ëº ¡«—§´’π  ‚¥¬·™àª≈“„ππÈ”‡°≈◊Õ‡¢â¡¢âπ
1.5% π“π  2 π“∑’ ·≈â«®÷ß·™àª≈“≈ß„π«—§´’ππ“π 60 π“∑’
®“°π—Èππ”ª≈“‰ª‡≈’È¬ß‡ªìπ‡«≈“ 3 ‡¥◊Õπ ®÷ß∑”°“√∑¥ Õ∫
§«“¡µâ“π∑“π‚√§ æ∫«à“ª≈“∑’Ë·™à«—§ ’́π·∫∫ hyperosmotic
¡’§«“¡ “¡“√∂„π°“√ªÑÕß°—π‚√§ Ÿß°«à“ª≈“∑’Ë°‘πÕ“À“√º ¡
«—§ ’́π

§à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å¢Õßª≈“∑’Ë‰¥â√—∫«—§´’π¥â«¬
°“√·™à æ∫«à“ „π™à«ß·√° (10 «—π) §à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å
¢Õßª≈“°–æß¢“«∑’Ë‰¥â√—∫«—§´’π¥â«¬«‘∏’°“√·™à‚¥¬µ√ß·≈–
°“√·™àª≈“„π«—§ ’́π·∫∫ hyperosmotic ‰¡à¡’§«“¡·µ°µà“ß
°—π∑“ß ∂‘µ‘ Õ“®‡π◊ËÕß®“°ª≈“¡’°“√µÕ∫ πÕß·∫∫‰¡à®”‡æ“–
·≈–¡’°“√°√–µÿâπ°“√ √â“ß·Õπµ‘∫Õ¥’È¬—ß‰¡à¡“°æÕ (Ellis,
1988) ®÷ß∑”„Àâ°“√„Àâ«—§´’π∑—Èß 2 ·∫∫ ‰¡à¡’§«“¡·µ°µà“ß
°—π  ·µà‡¡◊ËÕ‡«≈“π“π¢÷Èπ (30 «—π)  §à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å
≈¥≈ßµË”¡“° ´÷Ëß∂â“§à“·Õπµ‘∫Õ¥’È‰µ‡µÕ√å¡’§à“µË”¡“°Ê ®–
∑”„Àâª≈“‰¡à “¡“√∂µâ“π∑“πµàÕ‚√§‰¥â (Agius et al., 1983)

 √ÿªº≈°“√∑¥≈Õß

°“√„Àâ«—§´’π∑—Èß 2 ·∫∫ §◊Õ °“√©’¥‡¢â“™àÕß∑âÕß·≈–
°“√·™àª≈“„π«—§´’π¡’§«“¡ª≈Õ¥¿—¬µàÕª≈“°–æß¢“« ‡π◊ËÕß
®“°æ∫«à“‰¡à¡’°“√µ“¬¢Õßª≈“„π°≈ÿà¡∑¥≈ÕßÀ≈—ß„Àâ«—§ ’́π
‰ª·≈â« 7 «—π ·≈–ª≈“°–æß¢“«µÕ∫ πÕß‰¥â¥’∑’Ë ÿ¥∑’Ëª√‘¡“≥
‡´≈≈å«—§´’π‡∑à“°—∫ 2.50x1010 CFU/ml „π°“√„Àâ«—§ ’́π
¥â«¬«‘∏’©’¥ æ∫«à“°“√©’¥«—§´’πº ¡ CFA  “¡“√∂°√–µÿâπ
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