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∫∑§—¥¬àÕ

‚√§ Streptococcosis ´÷Ëß¡’ “‡Àμÿ®“°‡™◊ÈÕ Streptococcus spp. ‡ªìπ‚√§∑’Ë¡’§«“¡√ÿπ·√ß °àÕ„Àâ‡°‘¥Õ—μ√“°“√
μ“¬§àÕπ¢â“ß Ÿß„πª≈“π‘≈ ·μà¢âÕ¡Ÿ≈‡°’Ë¬«°—∫‚√§ Streptococcosis „πª√–‡∑»‰∑¬¬—ß¡’√“¬ß“π§àÕπ¢â“ßπâÕ¬ °“√»÷°…“
§√—Èßπ’È®÷ß¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ªí®®—¬μà“ßÊ ∑’Ë —¡æ—π∏å°—∫°“√‡°‘¥‚√§ Streptococcosis „πª≈“π‘≈·¥ß·ª≈ß‡æ» ÷́Ëß
‰¥â·°à ª√‘¡“≥‡™◊ÈÕ «‘∏’°“√‡¢â“ Ÿàμ—«ª≈“¢Õß‡™◊ÈÕ √«¡∂÷ßªí®®—¬ ‘Ëß·«¥≈âÕ¡ ‡™àπ §«“¡Àπ“·πàπ„π°“√‡≈’È¬ß §«“¡‡§Á¡ ·≈–
Õÿ≥À¿Ÿ¡‘¢ÕßπÈ” μ≈Õ¥®π°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕß§åª√–°Õ∫‡≈◊Õ¥ ·≈–Õ—μ√“°“√μ“¬¢Õßª≈“ º≈°“√»÷°…“æ∫«à“§«“¡
√ÿπ·√ß¢Õß°“√μ‘¥‡™◊ÈÕ ·≈–°“√¬Õ¡√—∫‡™◊ÈÕ Streptococcus spp. ¢Õßª≈“π‘≈·¥ß·ª≈ß‡æ»®– —¡æ—π∏å°—∫™àÕß∑“ß°“√‰¥â
√—∫‡™◊ÈÕ ‚¥¬æ∫«à“«‘∏’°“√©’¥‡™◊ÈÕ‡¢â“μ—«ª≈“®–‡ªìπ«‘∏’∑’Ë∑”„Àâª≈“∑¥≈Õß¡’°“√μ“¬„π√–¥—∫ Ÿß ÿ¥ πÕ°®“°π’È¬—ßæ∫«à“
§«“¡Àπ“·πàπ„π°“√‡≈’È¬ß (∑’Ë√–¥—∫ 17 °√—¡μàÕ≈‘μ√ ¢÷Èπ‰ª) ·≈–Õÿ≥À¿Ÿ¡‘ ( ŸßÀ√◊ÕμË”°«à“ 27 Õß»“‡´≈‡´’¬ )  àßº≈
„Àâª≈“¡’Õ—μ√“°“√μ“¬®“°°“√μ‘¥‡™◊ÈÕ Ÿß¢÷Èπ ·μà§«“¡‡§Á¡¢ÕßπÈ”∑’Ë 10 - 15 ppt ®–™à«¬≈¥§«“¡ Ÿ≠‡ ’¬®“°°“√‡°‘¥‚√§
Streptococcosis „πª≈“π‘≈‰¥â ‡™◊ÈÕ Streptococcus spp. ‰¡à¡’º≈μàÕ°“√‡ª≈’Ë¬π·ª≈ßÕß§åª√–°Õ∫‡≈◊Õ¥∑’Ëμ√«® Õ∫ ́ ÷Ëß
‰¥â·°à ª√‘¡“≥‡¡Á¥‡≈◊Õ¥·¥ß §à“Œ’¡“‚μ§√‘μ ª√‘¡“≥Œ’‚¡‚°≈∫‘π À√◊Õ‚ª√μ’π„ππÈ”‡≈◊Õ¥ ¢Õßª≈“π‘≈·¥ß·ª≈ß‡æ»∑’Ë«—π∑’Ë
14 ¢Õß°“√μ‘¥‡™◊ÈÕ Õ¬à“ß‰√°Áμ“¡°≈—∫æ∫«à“ª≈“∑’Ë√Õ¥μ“¬®“°°“√μ‘¥‡™◊ÈÕ Streptococcus spp. ¡’√–¥—∫¢Õß·Õπμ‘∫Õ¥’
(antibody titre) ‡æ‘Ë¡ Ÿß¢÷Èπ ‡¡◊ËÕ‡∑’¬∫°—∫ª≈“„π°≈ÿà¡§«∫§ÿ¡ º≈∑’Ë‰¥â®“°°“√»÷°…“§√—Èßπ’È®–‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π ”§—≠
 ”À√—∫„™â„π°“√®—¥°“√ ¿“æ·«¥≈âÕ¡¢Õß°“√‡æ“–‡≈’È¬ßª≈“π‘≈·¥ß·ª≈ß‡æ»Õ¬à“ß‡À¡“– ¡ ·≈–π”‰ª Ÿà°“√°”Àπ¥
·π«∑“ß„π°“√ªÑÕß°—π·≈–§«∫§ÿ¡‚√§∑’Ë¡’ª√– ‘∑∏‘¿“æ ‡æ◊ËÕ≈¥§«“¡ Ÿ≠‡ ’¬∑’ËÕ“®®–‡°‘¥¢÷Èπ®“°‚√§ Streptococcosis

Abstract

Streptococcus spp. have been reported to cause streptococcosis accompanied with high economic
losses in cultured freshwater and marine fish in many countries. In Thailand, streptococcosis was mainly
reported in cultured Nile tilapia (Oreochromis niloticus) and sea bass (Lates calcarifer). However,
the information related to disease outbreak is still limited. Thus, the studies on factors affecting
streptococcosis in sex-reversed red tilapia (Oreochromis niloticus) were carried out. The results showed
the virulence of Streptococcus spp. was in relation to routes of infection. An intraperitoneal injection has
been suspected to affect the mortality rate of fish exposed to Streptococcus spp. We demonstrated
environmental conditions, such as high stocking density (from 17 g/l) and extreme water temperature
(24 or 30 ÌC) had a significant effect on streptococcal disease mortality in tilapia exposed to
Streptococcus spp. by both intraperitoneal and cohabitation. However, significant reduction in mortality
was seen in infected fish reared in high salinity (10 and 15 ppt). No significant difference between
infected fish and control was observed in blood parameters investigated, such as red blood cell count,
haematocrit, haemoglobin or serum protein content. However, fish survived from streptococcal
infection exhibited higher antibody titre against Streptococcus spp. It is concluded that environmental
conditions play important factors affecting susceptibility and mortality of Streptococcus spp. in
infected sex-reversed tilapia. A health management strategy would be to reduce fish density and
increase salinity thus lowering streptococcal disease mortality.
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∫∑π”

ª≈“π‘≈ (Oreochromis niloticus) ‡ªìπª≈“
πÈ”®◊¥™π‘¥Àπ÷Ëß∑’Ë¡’§ÿ≥§à“∑“ß‡»√…∞°‘® ‡π◊ËÕß®“°‡π◊ÈÕ¡’
√ ™“μ‘¥’ ‡ªìπ∑’Ëπ‘¬¡¢ÕßºŸâ∫√‘‚¿§ ∑”„Àâ°“√‡æ“–‡≈’È¬ßª≈“
π‘≈‰¥â·æ√à¢¬“¬ÕÕ°‰ª„π∑ÿ°æ◊Èπ∑’Ë¢Õßª√–‡∑» ¢âÕ¡Ÿ≈
®“°°Õß ∂‘μ‘°“√ª√–¡ß √“¬ß“π«à“ª≈“π‘≈‡ªìπª≈“πÈ”®◊¥
®“°°“√‡æ“–‡≈’È¬ß∑’Ë¡’ª√‘¡“≥°“√º≈‘μ Ÿß ÿ¥¡“μ—Èß·μàªï æ.».
2534 ®π∂÷ßªí®®ÿ∫—π ‚¥¬¡’º≈º≈‘μ√«¡∑—Èßª√–‡∑»ªï≈–
ª√–¡“≥ 76,000 μ—π ·≈–¡’·π«‚πâ¡ Ÿß¢÷Èπ‡√◊ËÕ¬Ê ∑—Èßπ’È
‡π◊ËÕß®“°ª≈“π‘≈‡ªìπª≈“∑’Ë‡®√‘≠‡μ‘∫‚μ‡√Á« ‡≈’È¬ßßà“¬ ·≈–
‡ªìπª≈“∑’Ë “¡“√∂∑π∑“πμàÕ ¿“æ·«¥≈âÕ¡∑’Ë‡ª≈’Ë¬π·ª≈ß
‰¥â‡ªìπÕ¬à“ß¥’ ‡π◊ËÕß®“°§«“¡‡§√’¬¥ ·≈–§ÿ≥¿“æπÈ”¡’
∫∑∫“∑ ”§—≠„π°√–∫«π°“√‡°‘¥‚√§ ª≈“π‘≈®÷ß‰¥â™◊ËÕ«à“
‡ªìπª≈“∑’Ë∑π‚√§ (disease-resistant) ™π‘¥Àπ÷Ëß ∑”„Àâ
„πÕ¥’μ∑’Ëºà“π¡“®÷ß¡’°“√√“¬ß“π°“√‡°‘¥‚√§„πª≈“π‘≈
§àÕπ¢â“ßπâÕ¬ ·μàªí®®ÿ∫—π°“√‡≈’È¬ßª≈“π‘≈ ‚¥¬‡©æ“–ª≈“
π‘≈·ª≈ß‡æ» ‰¥â°≈“¬‡ªìπª≈“∑’Ë¡’§«“¡ ”§—≠∑“ß‡»√∞°‘®
·μàº≈º≈‘μª≈“π‘≈¬—ß‰¡à‡æ’¬ßæÕμàÕ§«“¡μâÕß°“√¢Õßμ≈“¥
‡°…μ√°√ à«π„À≠à®÷ß‡√àß‡æ‘Ë¡º≈º≈‘μμàÕÀπà«¬æ◊Èπ∑’Ë ‚¥¬
°“√ª≈àÕ¬ª≈“„πÕ—μ√“∑’ËÀπ“·πàπ¡“°¢÷Èπ  àßº≈„Àâ ¿“æ
·«¥≈âÕ¡¿“¬„π∫àÕ‡≈’È¬ß‰¡à‡À¡“– ¡ ∑”„Àâª≈“‡°‘¥
§«“¡‡§√’¬¥‰¥âßà“¬ ·≈–‡ªìπ‚√§„π∑’Ë ÿ¥ „π∫√√¥“‚√§μ‘¥
‡™◊ÈÕ∑—ÈßÀ¡¥∑’Ë¡’√“¬ß“π„πª≈“π‘≈ æ∫«à“‚√§μ‘¥‡™◊ÈÕ
·∫§∑’‡√’¬‡ªìπ‚√§∑’Ë¡’§«“¡ ”§—≠Õ—π¥—∫μâπÊ ‡π◊ËÕß®“°¡’
§«“¡√ÿπ·√ß·≈–¡—°°àÕ„Àâ‡°‘¥Õ—μ√“°“√μ“¬§àÕπ¢â“ß Ÿß„π
ª≈“π‘≈∑’Ëμ‘¥‡™◊ÈÕ ‚¥¬‡©æ“–‚√§ Streptococcosis ÷́Ëß
¡’ “‡Àμÿ®“°‡™◊ÈÕ·∫§∑’‡√’¬„π°≈ÿà¡ Streptococcus spp.
Õ¬à“ß‰√°Áμ“¡¢âÕ¡Ÿ≈‡°’Ë¬«°—∫‚√§ Streptococcosis „π
ª≈“π‘≈„πª√–‡∑»‰∑¬¬—ß¡’√“¬ß“ππâÕ¬ ∑—ÈßÊ ∑’Ë¡’Õÿ∫—μ‘°“√≥å
¢Õß‚√§π’È‡°‘¥¢÷Èπ∫àÕ¬§√—Èß ·≈–¬—ßæ∫«à“°“√√–∫“¥¢Õß‚√§
Streptococcosis „πª≈“π‘≈¡—°®– —¡æ—π∏å°—∫ªí®®—¬ ‘Ëß
·«¥≈âÕ¡„π∫àÕ‡≈’È¬ß ‚¥¬‡©æ“–§«“¡Àπà“·πàπ„π°“√‡≈’È¬ß
·≈–Õÿ≥À¿Ÿ¡‘¢ÕßπÈ” ·μà¬—ß‰¡à¡’¢âÕ¡Ÿ≈∑’Ë¬◊π¬—π™—¥‡®π

ß“π«‘®—¬π’È®÷ß¡’‡ªÑ“À¡“¬‡æ◊ËÕ»÷°…“ªí®®—¬μà“ßÊ ∑’Ë
 —¡æ—π∏å°—∫°“√‡°‘¥‚√§ Streptococcosis „πª≈“π‘≈ ´÷Ëß

‰¥â·°à ª√‘¡“≥‡™◊ÈÕ «‘∏’°“√‡¢â“ Ÿàμ—«ª≈“¢Õß‡™◊ÈÕ (route of
infection) √«¡∂÷ßªí®®—¬ ‘Ëß·«¥≈âÕ¡ ‡™àπ §«“¡Àπ“·πàπ
„π°“√‡≈’È¬ß §«“¡‡§Á¡ ·≈–Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”∑’Ë¡’º≈μàÕ°“√
μ‘¥‡™◊ÈÕ·≈–Õ—μ√“°“√μ“¬¢Õßª≈“ μ≈Õ¥®π°“√‡ª≈’Ë¬π
·ª≈ß¢ÕßÕß§åª√–°Õ∫‡≈◊Õ¥ ·≈–¿Ÿ¡‘§ÿâ¡°—π ´÷Ëß®–‡ªìπ
¢âÕ¡Ÿ≈æ◊Èπ∞“π∑’Ë ”§—≠ ”À√—∫°“√ªÑÕß°—π·≈–§«∫§ÿ¡‚√§
Streptococcosis „πª≈“π‘≈Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ

Õÿª°√≥å·≈–«‘∏’°“√

1. °“√‡μ√’¬¡ —μ«å∑¥≈Õß

„™âª≈“π‘≈·¥ß·ª≈ß‡æ» (Oreochromis
niloticus) ∑’Ëª≈Õ¥®“°°“√μ‘¥‡™◊ÈÕ Streptococcus spp.
πÈ”Àπ—°‡©≈’Ë¬ª√–¡“≥ 15 °√—¡ ®“°ø“√å¡‡æ“–‡≈’È¬ß„π
‡¢μ®—ßÀ«—¥æ—∑≈ÿß ‚¥¬‡≈’È¬ß‰«â„πμŸâ∑¥≈Õß§«“¡®ÿ 80 ≈‘μ√
‡æ◊ËÕª√—∫„Àâª≈“§ÿâπ‡§¬°—∫ ¿“æ°“√∑¥≈Õß‡ªìπ‡«≈“ 2
 —ª¥“Àå°àÕπ‡√‘Ë¡°“√∑¥≈Õß ‚¥¬„ÀâÕ“À“√‡¡Á¥ ”‡√Á®√Ÿª
«—π≈– 3 ¡◊ÈÕ
2. °“√μ√«® Õ∫§ÿ≥ ¡∫—μ‘¢Õß‚§‚≈π’·≈–™’«‡§¡’¢Õß

‡™◊ÈÕ Streptococcus spp.

π”‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï¢Õß·∫§∑’‡√’¬ Streptococcus
spp. ∑’Ë·¬°‰¥â®“° ¡Õß¢Õßª≈“π‘≈ªÉ«¬„πÕ“À“√‡≈’È¬ß
‡™◊ÈÕ Tryptic soy agar (TSA) (‰¥â√—∫§«“¡
Õπÿ‡§√“–Àå®“°»Ÿπ¬å«‘®—¬ ÿ¢¿“æ —μ«åπÈ” §≥–∑√—æ¬“°√
∏√√¡™“μ‘ ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å) ¡“‡¢’Ë¬∫πÕ“À“√
TSA ‡æ◊ËÕ„Àâ‰¥â‚§‚≈π’‡¥’Ë¬«Ê (single colony) ·≈â«
π”‰ª∑¥ Õ∫§ÿ≥ ¡∫—μ‘¢Õß‚§‚≈π’ √«¡∑—Èß§ÿ≥ ¡∫—μ‘∑“ß
™’«‡§¡’ (Biochemical properties) ‚¥¬„™â™ÿ¥∑¥ Õ∫
 ”‡√Á®√Ÿª API 20 STREP (BioMerieux, France)
3. °“√‡μ√’¬¡ “√≈–≈“¬‡™◊ÈÕ·∫§∑’‡√’¬

π”‡™◊ÈÕ·∫§∑’‡√’¬ Streptococcus spp. ∫√‘ ÿ∑∏‘Ï
∑’Ë‡≈’È¬ß∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ TSA ¡“‡¢’Ë¬„πÕ“À“√‡À≈«
Tryptic soy broth (TSB) ·≈â«π”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 30
Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 18 - 24 ™—Ë«‚¡ß ‡æ◊ËÕ‡æ‘Ë¡
®”π«π‡™◊ÈÕ À≈—ß®“°π—Èππ”‰ªªíòπ‡À«’Ë¬ß (centrifuge) ∑’Ë
§«“¡‡√Á« 3,000 √Õ∫μàÕπ“∑’ ‡ªìπ‡«≈“ 30 π“∑’ ‡∑Õ“À“√
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‡≈’È¬ß‡™◊ÈÕ à«π∫πÕÕ° ·≈â«≈–≈“¬μ–°Õπ¥â«¬πÈ”‡°≈◊Õ
0.85% ·≈–‡®◊Õ®“ß “√≈–≈“¬‡™◊ÈÕ∑’Ë‰¥â¥â«¬πÈ”‡°≈◊Õ 0.85%
„Àâ¡’ª√‘¡“≥¢Õß‡™◊ÈÕμ“¡μâÕß°“√
4. °“√À“ª√‘¡“≥‡™◊ÈÕ∑’Ë∑”„Àâª≈“μ“¬§√÷ËßÀπ÷Ëß (Median

lethal dose, LD
50
)

‡μ√’¬¡ª≈“π‘≈·¥ß·ª≈ß‡æ»®”π«π 7 ™ÿ¥°“√
∑¥≈Õß (™ÿ¥∑¥≈Õß 6 ™ÿ¥ ·≈–™ÿ¥§«∫§ÿ¡ 1 ™ÿ¥ ·μà≈–
™ÿ¥¡’®”π«π´È” 3 ´È”Ê ≈– 15 μ—«) „ à„πμŸâ∑¥≈Õß¢π“¥
§«“¡®ÿ 80 ≈‘μ√ ·≈–‡μ√’¬¡ “√≈–≈“¬‡™◊ÈÕ∑’Ë¡’ª√‘¡“≥‡™◊ÈÕ
102, 103, 104, 105, 106 ·≈– 107 colony forming unit
(cfu) ¥â«¬πÈ”‡°≈◊Õ 0.85% ‡æ◊ËÕ„™â©’¥‡¢â“μ—«ª≈“„π·μà≈–
°≈ÿà¡∑¥≈Õß ©’¥‡™◊ÈÕª√‘¡“μ√μ—«≈– 0.2 ¡‘≈≈‘≈‘μ√ ‡¢â“
∫√‘‡«≥™àÕß∑âÕß (intraperitoneal injection)  à«π
™ÿ¥§«∫§ÿ¡®–©’¥¥â«¬πÈ”‡°≈◊Õ 0.85% ·∑π “√≈–≈“¬
‡™◊ÈÕ·∫§∑’‡√’¬ ∫—π∑÷°Õ—μ√“°“√μ“¬¢Õßª≈“∑ÿ°«—π®π§√∫
14 «—π ·≈â«π”‰ª§”π«≥À“§à“ LD

50
 ∑’Ë 14 «—π μ“¡«‘∏’

°“√¢Õß Reed & Muench (1938) §à“ LD
50
 ∑’Ë‰¥âπ’È®–

„™â‡ªìπª√‘¡“≥‡™◊ÈÕÕâ“ßÕ‘ß ”À√—∫°“√™—°π”„Àâª≈“π‘≈μ‘¥
‡™◊ÈÕ„π°“√∑¥≈ÕßμàÕÊ ‰ª
5. °“√»÷°…“‡ª√’¬∫‡∑’¬∫§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ Strep-

tococcus spp. ‚¥¬™—°π”„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ¥â«¬«‘∏’μà“ßÊ

5.1 «‘∏’°“√©’¥‡¢â“™àÕß∑âÕß (Intraperitoneal
injection)

‡μ√’¬¡ª≈“π‘≈·¥ß·ª≈ß‡æ»®”π«π 2 ™ÿ¥
°“√∑¥≈Õß (™ÿ¥∑¥≈Õß 1 ™ÿ¥ ·≈–™ÿ¥§«∫§ÿ¡ 1 ™ÿ¥ ·μà≈–
™ÿ¥¡’®”π«π´È” 3 È́”Ê ≈– 15 μ—«) „ à„πμŸâ∑¥≈Õß ·≈–
‡μ√’¬¡ “√≈–≈“¬‡™◊ÈÕ∑’Ë¡’ª√‘¡“≥‡™◊ÈÕ‡∑à“°—∫§à“ LD

50
 ‡æ◊ËÕ

„™â©’¥‡¢â“μ—«ª≈“„π·μà≈–°≈ÿà¡∑¥≈Õß ©’¥‡™◊ÈÕª√‘¡“μ√
μ—«≈– 0.2 ¡‘≈≈‘≈‘μ√ ‡¢â“∫√‘‡«≥™àÕß∑âÕß ™ÿ¥§«∫§ÿ¡®–„™â
°“√©’¥πÈ”‡°≈◊Õ·∑π “√≈–≈“¬‡™◊ÈÕ ∫—π∑÷°Õ—μ√“°“√μ“¬
¢Õßª≈“∑ÿ°«—π®π§√∫ 14 «—π

5.2 «‘∏’°“√·™à (Bath exposure)
‡μ√’¬¡ª≈“π‘≈·¥ß·ª≈ß‡æ»®”π«π 2 ™ÿ¥

°“√∑¥≈Õß (™ÿ¥∑¥≈Õß 1 ™ÿ¥ ·≈–™ÿ¥§«∫§ÿ¡ 1 ™ÿ¥ ·μà≈–
™ÿ¥¡’®”π«π´È” 3 È́”Ê ≈– 15 μ—«) „ à„πμŸâ∑¥≈Õß ·≈–

‡μ√’¬¡ “√≈–≈“¬‡™◊ÈÕ∑’Ë¡’ª√‘¡“≥‡™◊ÈÕ‡∑à“°—∫§à“ LD
50
 ‡μ‘¡

 “√≈–≈“¬‡™◊ÈÕ≈ß‰ª„πμŸâ¢Õß·μà≈–™ÿ¥∑¥≈Õß ‚¥¬™ÿ¥
§«∫§ÿ¡®–¡’°“√ªØ‘∫—μ‘‡™àπ‡¥’¬«°—∫™ÿ¥∑¥≈Õß·μà‰¡à¡’°“√
‡μ‘¡‡™◊ÈÕ ∫—π∑÷°Õ—μ√“°“√μ“¬¢Õßª≈“∑ÿ°«—π®π§√∫ 14 «—π

5.3 «‘∏’°“√º ¡Õ“À“√ (Oral exposure)
‡μ√’¬¡ª≈“π‘≈·¥ß·ª≈ß‡æ»®”π«π 2 ™ÿ¥°“√

∑¥≈Õß (™ÿ¥∑¥≈Õß 1 ™ÿ¥ ·≈–™ÿ¥§«∫§ÿ¡ 1 ™ÿ¥ ·μà≈–
™ÿ¥¡’®”π«π´È” 3 ´È”Ê ≈– 15 μ—«) „ à„πμŸâ∑¥≈Õß ·≈–
‡μ√’¬¡Õ“À“√º ¡‡™◊ÈÕ μ“¡«‘∏’°“√¢Õß Bromage ·≈–
Owens (2002) ‚¥¬π”Õ“À“√‡¡Á¥¡“∫¥„Àâ‡ªìπºß
≈–‡Õ’¬¥·≈â«º ¡≈ß„π “√≈–≈“¬ 10% ‡®≈“μ‘π ‡μ‘¡
 “√≈–≈“¬‡™◊ÈÕ∑’Ë¡’§«“¡‡¢â¡¢âπ‡∑à“°—∫§à“ LD

50
 ≈ß‰ª º ¡

„Àâ‡¢â“°—π ∑‘Èß‰«â„Àâ·¢Áß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ·≈â«μ—¥ÕÕ°‡ªìπ
™‘ÈπÊ „Àâ¡’¢π“¥™‘Èπ≈– 1 ≈Ÿ°∫“»°å‡´πμ‘‡¡μ√ π”‰ª„Àâ
ª≈“„π™ÿ¥∑¥≈Õß°‘πμ—«≈– 1 ™‘Èπ ¿“¬„π‡«≈“ 2 ™—Ë«‚¡ß
 à«πª≈“„π™ÿ¥§«∫§ÿ¡„Àâ°‘πÕ“À“√º ¡‡®≈“μ‘π∑’Ë‰¡à¡’‡™◊ÈÕ
∫—π∑÷°Õ—μ√“°“√μ“¬¢Õßª≈“∑ÿ°«—π®π§√∫ 14 «—π

5.4 «‘∏’°“√‡≈’È¬ß√à«¡°—∫ª≈“∑’Ëμ‘¥‡™◊ÈÕ (Cohabita-
tion)

‡μ√’¬¡ª≈“π‘≈·¥ß·ª≈ß‡æ»®”π«π 2 ™ÿ¥
°“√∑¥≈Õß (™ÿ¥∑¥≈Õß 1 ™ÿ¥ ·≈–™ÿ¥§«∫§ÿ¡ 1 ™ÿ¥ ·μà≈–
™ÿ¥¡’®”π«π´È” 3 ´È”Ê ≈– 15 μ—«) „ à„πμŸâ∑¥≈Õß ™—°π”
„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ„πª≈“™ÿ¥∑¥≈Õß‚¥¬°“√©’¥‡™◊ÈÕ‡¢â“
™àÕß∑âÕßª≈“π‘≈®”π«π 5 μ—« μ“¡«‘∏’°“√„π 5.1 ª≈àÕ¬
„Àâ¡’°“√· ¥ßÕ“°“√¢Õß‚√§ ·≈â«π”ª≈“∑’Ë‡ªìπ‚√§À√◊Õ
μ“¬„À¡àÊ ‰ª„ à„πμŸâª≈“ ”À√—∫™ÿ¥∑¥≈Õß cohabitation
À≈—ß®“°‡«≈“ºà“π‰ª 48 ™—Ë«‚¡ß ®÷ßπ”ª≈“∑’Ë©’¥‡™◊ÈÕÕÕ°
®“°μŸâ∑¥≈Õß ∫—π∑÷°Õ—μ√“°“√μ“¬¢Õßª≈“∑ÿ°«—π®π§√∫
14 «—π ‚¥¬„π™ÿ¥§«∫§ÿ¡®–‰¡à¡’°“√π”ª≈“∑’Ë©’¥‡™◊ÈÕ‡≈’È¬ß
√à«¡°—∫ª≈“ª°μ‘

5.5 «‘∏’°“√©’¥‡¢â“™àÕß®¡Ÿ° (Nare inoculation)
‡μ√’¬¡ª≈“π‘≈·¥ß·ª≈ß‡æ»®”π«π 2 ™ÿ¥

°“√∑¥≈Õß (™ÿ¥∑¥≈Õß 1 ™ÿ¥ ·≈–™ÿ¥§«∫§ÿ¡ 1 ™ÿ¥ ·μà≈–
™ÿ¥¡’®”π«π´È” 3 ´È”Ê ≈– 15 μ—«) „ à„πμŸâ∑¥≈Õß ·≈–
‡μ√’¬¡ “√≈–≈“¬‡™◊ÈÕ∑’Ë¡’ª√‘¡“≥‡™◊ÈÕ‡∑à“°—∫§à“ LD

50
 ©’¥
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°“√»÷°…“ªí®®—¬°“√‡°‘¥‚√§ Streptococcosis
„πª≈“π‘≈·¥ß·ª≈ß‡æ»œ

πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

 “√≈–≈“¬‡™◊ÈÕ·μà≈–§«“¡‡¢â¡¢âπ‡¢â“∫√‘‡«≥™àÕß®¡Ÿ°¢Õß
ª≈“·μà≈–μ—«„πª√‘¡“≥μ—«≈– 10 ‰¡‚§√≈‘μ√ ™ÿ¥§«∫§ÿ¡
®–¡’°“√ªØ‘∫—μ‘‡™àπ‡¥’¬«°—∫™ÿ¥∑¥≈Õß·μà„™âπÈ”‡°≈◊Õ·∑π
 “√≈–≈“¬‡™◊ÈÕ ª≈àÕ¬ª≈“°≈—∫≈ß„πμŸâ∑¥≈Õß ∫—π∑÷°
Õ—μ√“°“√μ“¬¢Õßª≈“∑ÿ°«—π®π§√∫ 14 «—π
6. °“√»÷°…“§«“¡ —¡æ—π∏å√–À«à“ßªí®®—¬ ‘Ëß·«¥≈âÕ¡

°—∫°“√‡°‘¥‚√§ Streptococcosis

6.1 º≈¢Õß§«“¡Àπ“·πàπ„π°“√‡≈’È¬ß
‡μ√’¬¡ª≈“π‘≈·¥ß·ª≈ß‡æ»®”π«π 2 °≈ÿà¡

°“√∑¥≈Õß °≈ÿà¡·√° ”À√—∫°“√™—°π”„Àâ¡’°“√μ‘¥‡™◊ÈÕ
‚¥¬«‘∏’°“√©’¥ °≈ÿà¡∑’Ë Õß ”À√—∫°“√™—°π”„Àâ¡’°“√μ‘¥‡™◊ÈÕ
‚¥¬«‘∏’°“√‡≈’È¬ß√à«¡ ·μà≈–°≈ÿà¡ª√–°Õ∫¥â«¬ 4 ™ÿ¥°“√
∑¥≈Õß (™ÿ¥∑¥≈Õß 3 ™ÿ¥ ·≈–™ÿ¥§«∫§ÿ¡ 1 ™ÿ¥ ·μà≈–
™ÿ¥¡’®”π«π´È” 3 ´È”Ê ≈– 15 μ—«) ‚¥¬∑’Ë·μà≈–™ÿ¥
∑¥≈Õß¡’§«“¡Àπ“·πàπ¢Õßª≈“·μ°μà“ß°—π 3 √–¥—∫ §◊Õ
§«“¡Àπ“·πàπμË” (8 °√—¡/≈‘μ√) §«“¡Àπ“·πàπª“π°≈“ß
(12 °√—¡/≈‘μ√) ·≈–§«“¡Àπ“·πàπ Ÿß (17 °√—¡/≈‘μ√)
™—°π”„Àâª≈“„π·μà≈–°≈ÿà¡°“√∑¥≈Õß‡°‘¥°“√μ‘¥‡™◊ÈÕ‚¥¬
«‘∏’°“√©’¥ ·≈–°“√‡≈’È¬ß√à«¡ μ“¡≈”¥—∫ ∫—π∑÷°Õ—μ√“°“√
μ“¬¢Õßª≈“„π·μà≈–«—π®π§√∫ 14 «—π

6.2 º≈¢ÕßÕÿ≥À¿Ÿ¡‘
‡μ√’¬¡ª≈“π‘≈·¥ß·ª≈ß‡æ»®”π«π 2 °≈ÿà¡

°“√∑¥≈Õß °≈ÿà¡·√° ”À√—∫°“√™—°π”„Àâ¡’°“√μ‘¥‡™◊ÈÕ
‚¥¬«‘∏’°“√©’¥ °≈ÿà¡∑’Ë Õß ”À√—∫°“√™—°π”„Àâ¡’°“√μ‘¥‡™◊ÈÕ
‚¥¬«‘∏’°“√‡≈’È¬ß√à«¡ ·μà≈–°≈ÿà¡ª√–°Õ∫¥â«¬ 6 ™ÿ¥°“√
∑¥≈Õß (™ÿ¥∑¥≈Õß 3 ™ÿ¥ ·≈–™ÿ¥§«∫§ÿ¡ 3 ™ÿ¥ ·μà≈–
™ÿ¥¡’®”π«π´È” 3 ´È”Ê ≈– 15 μ—«) ‚¥¬·μà≈–™ÿ¥∑¥≈Õß
®–‡≈’È¬ßª≈“∑’ËÕÿ≥À¿Ÿ¡‘·μ°μà“ß°—π 3 √–¥—∫ §◊Õ Õÿ≥À¿Ÿ¡‘
μË” (24 Õß»“‡´≈‡ ’́¬ ) Õÿ≥À¿Ÿ¡‘ª°μ‘ (27 Õß»“‡´≈‡ ’́¬ )
·≈–Õÿ≥À¿Ÿ¡‘ Ÿß (30 Õß»“‡´≈‡ ’́¬ ) ™—°π”„Àâª≈“„π
·μà≈–™ÿ¥∑¥≈Õß‡°‘¥°“√μ‘¥‡™◊ÈÕ‚¥¬«‘∏’°“√©’¥ ·≈–°“√
‡≈’È¬ß√à«¡ „π·μà≈–√–¥—∫Õÿ≥À¿Ÿ¡‘®–¡’™ÿ¥§«∫§ÿ¡ ∫—π∑÷°
Õ—μ√“°“√μ“¬¢Õßª≈“„π·μà≈–«—π®π§√∫ 14 «—π

6.3 º≈¢Õß§«“¡‡§Á¡¢ÕßπÈ”
‡μ√’¬¡ª≈“π‘≈·¥ß·ª≈ß‡æ»®”π«π 8 ™ÿ¥

°“√∑¥≈Õß (™ÿ¥∑¥≈Õß 4 ™ÿ¥ ·≈–™ÿ¥§«∫§ÿ¡ 4 ™ÿ¥ ·μà≈–
™ÿ¥¡’®”π«π´È” 3 ´È”Ê ≈– 15 μ—«) ‚¥¬·μà≈–™ÿ¥∑¥≈Õß
®–‡≈’È¬ßª≈“∑’Ë§«“¡‡§Á¡¢ÕßπÈ”·μ°μà“ß°—π 4 √–¥—∫ §◊Õ 0,
5, 10 ·≈– 15 ppt ™—°π”„Àâª≈“„π·μà≈–™ÿ¥∑¥≈Õß‡°‘¥
°“√μ‘¥‡™◊ÈÕ‚¥¬«‘∏’°“√‡≈’È¬ß√à«¡ „π·μà≈–√–¥—∫§«“¡‡§Á¡
®–¡’™ÿ¥§«∫§ÿ¡ ‚¥¬∑’Ë™ÿ¥§«∫§ÿ¡®–‰¡à¡’°“√π”ª≈“∑’Ë©’¥
‡™◊ÈÕ‡≈’È¬ß√«¡°—∫ª≈“ª°μ‘ ∫—π∑÷°Õ—μ√“°“√μ“¬¢Õßª≈“„π
·μà≈–«—π ‡ª√’¬∫‡∑’¬∫§«“¡√ÿπ·√ß¢Õß°“√‡°‘¥‚√§‡π◊ËÕß®“°
º≈¢Õß§«“¡‡§Á¡¢ÕßπÈ”∑’Ë·μ°μà“ß°—π
7. °“√«‘ ‡§√“–ÀåÕß§åª√–°Õ∫‡≈◊Õ¥·≈–√–¥—∫

·Õπμ‘∫Õ¥’

‡μ√’¬¡ª≈“π‘≈·¥ß·ª≈ß‡æ»‚¥¬·∫àßÕÕ°‡ªìπ 2 ™ÿ¥
°“√∑¥≈Õß (™ÿ¥∑¥≈Õß 1 ™ÿ¥ ·≈–™ÿ¥§«∫§ÿ¡ 1 ™ÿ¥ ·μà≈–
™ÿ¥¡’®”π«π´È” 3 ´È”Ê ≈– 15 μ—«) „ à„πμŸâ∑¥≈Õß ª≈“
„π™ÿ¥∑¥≈Õß®–∂Ÿ°™—°π”„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ‚¥¬«‘∏’°“√©’¥
‡¢â“™àÕß∑âÕß  à«π™ÿ¥§«∫§ÿ¡©’¥πÈ”‡°≈◊Õ·∑π “√≈–≈“¬‡™◊ÈÕ
‡≈’È¬ßª≈“μàÕ‰ª„πμŸâ∑¥≈Õß‡ªìπ‡«≈“ 14 «—π ·≈â«∑”°“√
‡°Á∫‡≈◊Õ¥ª≈“∑—ÈßÀ¡¥ π”‰ª«‘‡§√“–Àå§à“Õß§åª√–°Õ∫‡≈◊Õ¥
μà“ßÊ ‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß¢Õß§à“Õß§åª√–°Õ∫
‡≈◊Õ¥√–À«à“ßª≈“∑’Ë∂Ÿ°™—°π”„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ°—∫ª≈“
ª°μ‘„π™ÿ¥§«∫§ÿ¡ ¥—ßμàÕ‰ªπ’È

7.1 ª√‘¡“≥‡¡Á¥‡≈◊Õ¥·¥ß (Erythrocyte counts)
μ“¡«‘∏’°“√¢Õß Blaxhall ·≈– Daisley

(1973) ‚¥¬π”‡≈◊Õ¥ª≈“¡“‡®◊Õ®“ß 100 ‡∑à“ À¬¥≈ß∫π
 ‰≈¥åπ—∫‡¡Á¥‡≈◊Õ¥ (Haemacytometer) π—∫ª√‘¡“≥‡¡Á¥
‡≈◊Õ¥∑—ÈßÀ¡¥¿“¬„μâ°≈âÕß®ÿ≈∑√√»πå ·≈–√“¬ß“πº≈„π
Àπà«¬‡´≈≈åμàÕ≈Ÿ°∫“»°å¡‘≈≈‘‡¡μ√ (cells/mm3)

7.2 §à“Œ’¡“‚μ§√‘μ (Haematocrit, packed cell
volume)

∫√√®ÿ ‡≈◊Õ¥ª≈“‡¢â “ ŸàÀ≈Õ¥Œ’¡“‚μ§√‘μ
(microhaematocrit tubes) π”‰ªÀ¡ÿπ‡À«’Ë¬ß¥â«¬‡§√◊ËÕß
microhaematocrit centrifuge ∑’Ë§«“¡‡√Á« 3,000 √Õ∫/
π“∑’ ‡ªìπ‡«≈“ 10 π“∑’ «—¥√–¥—∫¢Õß packed cell
volume ‡∑’¬∫°—∫ª√‘¡“≥¢Õß‡≈◊Õ¥∑—ÈßÀ¡¥ √“¬ß“πº≈
‡ªìπ‡ªÕ√å‡ Á́πμå (percent haematocrit)
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°“√»÷°…“ªí®®—¬°“√‡°‘¥‚√§ Streptococcosis
„πª≈“π‘≈·¥ß·ª≈ß‡æ»œ

πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

7.3 ª√‘¡“≥Œ’‚¡‚°≈∫‘π (Haemoglobin determi-
nation)

°“√«‘‡§√“–Àåª√‘¡“≥Œ’‚¡‚°≈∫‘π¢Õß‡≈◊Õ¥
ª≈“®–„™â«‘∏’°“√¢Õß Larsen ·≈– Snieszko (1961)
§”π«≥§«“¡‡¢â¡¢âπ¢ÕßŒ’‚¡‚°≈∫‘π„πÀπà«¬°√—¡μàÕ
‡¥´‘≈‘μ√ (g/dl) ‚¥¬‡∑’¬∫°—∫°√“ø¡“μ√∞“π¢Õß
Œ’‚¡‚°≈∫‘π¡“μ√∞“π (human haemoglobin)

7.4 ª√‘¡“≥‚ª√μ’π„ππÈ”‡≈◊Õ¥ (Serum protein)
π”‡≈◊Õ¥ª≈“∑’Ë‡®“–‰¥â ∑‘Èß„Àâ‡°‘¥°“√·¢Áßμ—« π”

‰ªªíòπ‡À«’Ë¬ß‡æ◊ËÕ·¬° à«π¢ÕßπÈ”‡≈◊Õ¥ «‘‡§√“–Àåª√‘¡“≥
‚ª√μ’πμ“¡«‘∏’°“√¢Õß Lowry ·≈–§≥– (1951) §”π«≥
§«“¡‡¢â¡¢âπ¢Õß‚ª√μ’πμ—«Õ¬à“ß„πÀπà«¬‰¡‚§√°√—¡μàÕ
¡‘≈≈‘≈‘μ√ (μg/ml) ‚¥¬‡∑’¬∫°—∫°√“ø¡“μ√∞“π¢Õß
‚ª√μ’π¡“μ√∞“π (standard albumin)

7.5 °“√«—¥√–¥—∫·Õπμ‘∫Õ¥’ (Antibody titre)
‚¥¬«‘∏’ microtitration agglutination ‚¥¬

 —ß‡°μ°“√°√–®“¬¢Õß·∫§∑’‡√’¬∫√‘‡«≥°âπÀ≈ÿ¡∑’Ë‡°‘¥®“°
°“√‡°‘¥ªØ‘°‘√‘¬“®”‡æ“–√–À«à“ß‡™◊ÈÕ°—∫·Õπμ‘∫Õ¥’ À≈ÿ¡∑’Ë
‰¡à¡’·Õπμ‘∫Õ¥’®– —ß‡°μ‡ÀÁπ°“√μ°μ–°Õπ¢Õß·∫§∑’‡√’¬
§≈â“¬‡¡Á¥°√–¥ÿ¡∫√‘‡«≥°âπÀ≈ÿ¡ √–¥—∫¢Õß·Õπμ‘∫Õ¥’
§”π«≥‰¥â®“°§à“ à«π°≈—∫¢Õß dilution factor
8. °“√«‘‡§√“–Àå∑“ß ∂‘μ‘

§«“¡·μ°μà“ß∑“ß ∂‘μ‘¢Õß§à“‡©≈’Ë¬¢ÕßÕß§å
ª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π„π·μà≈–™ÿ¥°“√∑¥≈Õß®–„™â
°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫∑“ß‡¥’¬« (One-Way
ANOVA)

º≈°“√»÷°…“·≈–«‘®“√≥å

1.  —≥∞“π«‘∑¬“·≈–§ÿ≥ ¡∫—μ‘∑“ß™’«‡§¡’¢Õß‡™◊ÈÕ

Streptococcus spp.

®“°°“√»÷°…“ —≥∞“π«‘∑¬“·≈–§ÿ≥ ¡∫—μ‘∑“ß
™’«‡§¡’¢Õß‡™◊ÈÕ Streptococcus spp. ∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È
´÷Ëß·¬°‰¥â®“° ¡Õßª≈“π‘≈ æ∫«à“‡ªìπ·∫§∑’‡√’¬∑’Ë‡´≈≈å¡’
√Ÿª√à“ß°≈¡ (spherical) ‡√’¬ßμàÕ°—π‡ªìπ “¬ —ÈπÊ μ‘¥
 ’πÈ”‡ß‘π (Gramûs positive) ¡’§ÿ≥ ¡∫—μ‘∑“ß™’«‡§¡’
§≈â“¬§≈÷ß°—∫‡™◊ÈÕ Streptococcus spp. ∑’Ë·¬°‰¥â®“°ª≈“

°–æß¢“« (‡©≈‘¡·≈–§≥–, 2548) ·μà·μ°μà“ß°—π∑’Ë
§ÿ≥ ¡∫—μ‘„π°“√¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß æ∫«à“‡™◊ÈÕ∑’Ë„™â
„π°“√»÷°…“§√—Èßπ’È®—¥Õ¬Ÿà„π°≈ÿà¡ beta-haemolytic
streptococci ÷́Ëß “¡“√∂¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß‰¥â
Õ¬à“ß ¡∫Ÿ√≥å „π¢≥–∑’Ë‡™◊ÈÕ Streptococcus spp. ∑’Ë·¬°
‰¥â®“°ª≈“°–æß‰¡à “¡“√∂¬àÕ¬ ≈“¬‡¡Á¥‡≈◊Õ¥·¥ß‰¥â
º≈°“√μ√«® Õ∫§ÿ≥ ¡∫—μ‘ ∑ “ß™’ « ‡§¡’ ¢Õß ‡™◊È Õ
Streptococcus spp. ∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È· ¥ß‰«â„π
μ“√“ß∑’Ë 1
2. ª√‘¡“≥‡™◊ÈÕ∑’Ë∑”„Àâª≈“μ“¬§√÷ËßÀπ÷Ëß (Median

lethal dose, LD
50
)

®“°°“√∑¥≈Õß‡æ◊ËÕÀ“§«“¡‡¢â¡¢âπ¢Õß‡™◊ÈÕ
Streptococcus spp. ∑’Ë∑”„Àâª≈“μ“¬§√÷ËßÀπ÷Ëß¿“¬„π
√–¬–‡«≈“ 14 «—π æ∫«à“ª≈“∑’Ë ‰¥â√—∫°“√©’¥‡™◊ÈÕ
Streptococcus spp. · ¥ßÕ“°“√º‘¥ª°μ‘∑’Ë “¡“√∂
 —ß‡°μ‰¥â ‰¥â·°à  ’μ—«´’¥≈ß «à“¬πÈ”™â“ ∑âÕß∫«¡ ·≈–μ“
‚ªπ (¿“æ∑’Ë 1) ¡’°“√μ“¬‡°‘¥¢÷Èπ¿“¬„π√–¬–‡«≈“ 14 «—π

¿“æ∑’Ë 1 Õ“°“√μ“‚ªπ·≈–¢ÿàπ¢“« (A)  ’μ—«´’¥≈ß
·≈–∑âÕß∫«¡ (B) ¢Õßª≈“π‘≈·¥ß·ª≈ß‡æ»∑’Ëμ‘¥‡™◊ÈÕ
Streptococcus spp.

A

B
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ªï∑’Ë 10 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2550
°“√»÷°…“ªí®®—¬°“√‡°‘¥‚√§ Streptococcosis
„πª≈“π‘≈·¥ß·ª≈ß‡æ»œ

πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

μ“√“ß∑’Ë 1 º≈°“√∑¥ Õ∫§ÿ≥ ¡∫—μ‘∑“ß™’«‡§¡’¢Õß‡™◊ÈÕ Streptococcus spp.  “¬æ—π∏ÿå∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È
‡ª√’¬∫‡∑’¬∫°—∫‡™◊ÈÕ Streptococcus ™π‘¥Õ◊ËπÊ

Test S. spp.

Nile Tilapia

(Present study)

S. sp.

Sea bass

(‡©≈‘¡·≈–§≥–,2548)

S. iniae

Tilapia hybrid

(Perera et al., 1994)

S. agalactiae

Nile Tilapia

(π‡√»·≈–§≥–, 2548)

Cell morphology
Gramûs staining
Motility
Catalase
Haemolysis
Acetoin production
(Voges-Proskauer)
Hydrolysis (Hipuric acid)
Beta-glucosidase
hydrolysis (Esculin)
Pyrrolidonyl Arylamidase
Alpha-Galactosidase
Beta-GIucuronidase
Beta-Galactosidase
Alkaline Phosphatase
Leucine Aminopeptidase
Arginine Dihydrolase
Acidification (Ribose)
Acidification (Arabinose)
Acidification (Mannitol)
Acidification (Sorbitol)
Acidification (Lactose)
Acidification (Trehalose)
Acidification (Inulin)
Acidification (Raffinose)
Acidification (Amidon)
Acidification (Glycogen)

Spherical
+
-
-

Beta
+

-
+

-
-
-
-
-
-
+
+
-
-
-
-
-
-
-
-
-

Spherical
+
-
-

Gamma
-

-
+

+
-
-
-
-
-
+
+
-
+
-
-
+
-
-

ND
-

Spherical
+
-
-

Beta
ND

-
ND

ND
ND
ND
ND
ND
ND
+

ND
-
+
-
-
-
-
-

ND
ND

Spherical
+
-
-

Alpha
+

+
-

-
+
+
-
+
+
+
+
-
-
-
-
+
-
-
-
-

+  =  positive -  =  negative   ND = not determined
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°“√»÷°…“ªí®®—¬°“√‡°‘¥‚√§ Streptococcosis
„πª≈“π‘≈·¥ß·ª≈ß‡æ»œ

πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

¢Õß°“√∑¥≈Õß ·≈– “¡“√∂·¬°‡™◊ÈÕ Streptococcus spp.
‰¥â®“° ¡Õß¢Õßª≈“μ“¬ ‚¥¬∑’ËÕ—μ√“°“√μ“¬¢Õßª≈“®–
 —¡æ—π∏å°—∫√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‡™◊ÈÕ∑’Ë©’¥‡¢â“μ—«ª≈“ ·≈–
®“°°“√§”π«≥ æ∫«à“§à“ LD

50 
∑’Ë 14 «—π¢Õß‡™◊ÈÕ

Streptococcus spp. ∑’Ë„™â„π°“√»÷°…“§√—Èßπ’È‡∑à“°—∫
6.0 x 106 cfu

§à“ LD
50
 ‡ªìπ¥—™π’∑’Ë„™â„π°“√∫àß∫Õ°§«“¡√ÿπ·√ß

¢Õß‡™◊ÈÕ ´÷Ëß®–·μ°μà“ß°—π‰ª¢÷ÈπÕ¬Ÿà°—∫™π‘¥·≈–
§ÿ≥ ¡∫—μ‘¢Õß‡™◊ÈÕ μ≈Õ¥®π§«“¡ “¡“√∂„π°“√¬Õ¡√—∫
‡™◊ÈÕ (susceptibility) ¢Õß —μ«åπÈ” ¡’√“¬ß“π§«“¡√ÿπ·√ß
¢Õß‡™◊ÈÕ Streptococcus spp. μàÕª≈“°–æß¢“«πÈ”Àπ—°
ª√–¡“≥ 4.97 °√—¡ (‚¥¬«‘∏’°“√©’¥) ¡’§à“ LD

50
 ∑’Ë 14 «—π

‡∑à“°—∫ 1.937 x 103 cfu/ml (‡©≈‘¡·≈–§≥–, 2548) À√◊Õ
®“°√“¬ß“π°“√»÷°…“§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ Streptococcus
agalactiae μàÕª≈“π‘≈·¥ß·ª≈ß‡æ»πÈ”Àπ—°ª√–¡“≥
89.54 °√—¡ (‚¥¬«‘∏’°“√©’¥) ∑’Ëæ∫«à“¡’§à“ LD

50
 ∑’Ë 10 «—π

 Ÿß ÿ¥‡∑à“°—∫ 36 cfu (π‡√»·≈–§≥–, 2548)  Õ¥§≈âÕß
°—∫√“¬ß“π¢Õß Rasheed and Plumb (1984) ∑’Ëæ∫«à“
§à“ LD

50
 ∑’Ë 7 «—π ¢Õß‡™◊ÈÕ Streptococcus agalactiae

μàÕª≈“ Gulf killifish (Fundulus grandis) ‡∑à“°—∫
75 cfu À√◊Õ®“°°“√∑¥ Õ∫§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ Strep-
tococcus agalactiae „πª≈“π‘≈ æ∫«à“¡’§à“ LD

50
 ∑’Ë 7

«—π ‡∑à“°—∫ 1.9 x 103.3 cfu (Evans et al., 2002)
3. °“√»÷°…“‡ª√’¬∫‡∑’¬∫§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ Strep-

tococcus spp. ‚¥¬™—°π”„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ¥â«¬«‘∏’μà“ßÊ

®“°°“√»÷°…“‡ª√’¬∫‡∑’¬∫§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ
Streptococcus spp. „π°“√°àÕ„Àâ‡°‘¥‚√§„πª≈“π‘≈ºà“π
™àÕß∑“ß°“√μ‘¥‡™◊ÈÕ∑’Ë·μ°μà“ß°—π æ∫«à“ª≈“π‘≈∑’Ë∂Ÿ°
™—°π”„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ‚¥¬«‘∏’°“√©’¥‡¢â“™àÕß∑âÕß®–¡’
Õ—μ√“°“√μ“¬ – ¡¿“¬„π 14 «—π  Ÿß ÿ¥ (28.88%) √Õß
≈ß¡“‡ªìπ«‘∏’°“√·™à (13.33%) ·≈–°“√º ¡Õ“À“√
(6.67%) μ“¡≈”¥—∫ „π¢≥–∑’Ë‰¡àæ∫°“√μ“¬¢Õßª≈“
∑¥≈Õß∑’Ë∂Ÿ°™—°π”„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕºà“π°“√©’¥‡¢â“™àÕß
®¡Ÿ° ·≈–°“√‡≈’È¬ß√à«¡°—∫ª≈“ªÉ«¬‡≈¬ º≈°“√»÷°…“™’È„Àâ
‡ÀÁπ«à“™àÕß∑“ß°“√‰¥â√—∫‡™◊ÈÕ¢Õßª≈“ —¡æ—π∏å°—∫°“√

μ“√“ß∑’Ë 2 Õ—μ√“°“√μ“¬ – ¡¢Õßª≈“π‘≈·¥ß·ª≈ß‡æ»
∑’Ë‰¥â√—∫‡™◊ÈÕ Streptococcus spp. ‚¥¬™—°π”„Àâ‡°‘¥°“√
μ‘¥‡™◊ÈÕ¥â«¬«‘∏’μà“ßÊ

™àÕß∑“ß°“√μ‘¥‡™◊ÈÕ
Õ—μ√“°“√μ“¬ – ¡‡©≈’Ë¬

(‡ªÕ√å‡´Áπμå)

°“√‡≈’È¬ß√à«¡°—∫ª≈“ªÉ«¬
°“√©’¥‡¢â“™àÕß®¡Ÿ°
°“√º ¡Õ“À“√
«‘∏’°“√·™à
°“√©’¥‡¢â“™àÕß∑âÕß

0a

0a

6.67 ± 0b

13.33 ± 0c

28.88 ± 7.69d

Values (mean ± S.D) followed by the same letter in a
column do not differ significantly at P ≤ 0.05

¬Õ¡√—∫‡™◊ÈÕ·≈–Õ—μ√“°“√μ“¬¢Õßª≈“∑’Ëμ‘¥‡™◊ÈÕ Strepto-
coccus spp. Õ¬à“ß¡’π—¬ ”§—≠ (μ“√“ß∑’Ë 2 ·≈–¿“æ∑’Ë 2)
‚¥¬‡©æ“–°“√©’¥‡¢â“™àÕß∑âÕß ´÷Ëß‡ªìπ™àÕß∑“ß∑’Ëª≈“¡’
‚Õ°“ ‰¥â√—∫‡™◊ÈÕ„πª√‘¡“≥ Ÿß ÿ¥‡¡◊ËÕ‡∑’¬∫°—∫™àÕß∑“ßÕ◊ËπÊ
·¡â«à“«‘∏’°“√π’È‰¡à‰¥â‡ªìπ™àÕß∑“ß°“√μ‘¥‡™◊ÈÕ Streptococcus
spp. ºà“ππÈ” (waterborne transmission) μ“¡∏√√¡™“μ‘
¡’√“¬ß“π«à“‡™◊ÈÕ S. iniae ®“°πÈ”®–‡¢â“ Ÿàμ—«ª≈“‚¥¬ºà“π
∑“ß‡Àß◊Õ° À√◊Õ™àÕß®¡Ÿ° °àÕπ∑’Ë®–·æ√à°√–®“¬‡¢â“ Ÿà
°√–· ‡≈◊Õ¥‰ª¬—ßÕ«—¬«–Õ◊ËπÊ √«¡∂÷ß à«π¢Õß ¡Õß ·μà
Õ¬à“ß‰√°Áμ“¡®“°°“√»÷°…“æ∫«à“°“√·æ√à°√–®“¬¢Õß‡™◊ÈÕ
S. iniae ¿“¬„π‡π◊ÈÕ‡¬◊ËÕμà“ßÊ √«¡∂÷ß°“√· ¥ßÕ“°“√„π
ª≈“¬—ß¢÷ÈπÕ¬Ÿà°—∫™àÕß∑“ß°“√‰¥â√—∫‡™◊ÈÕ¥â«¬ (Evans et al.,
2001; McNulty et al., 2003) ·≈–¡’§«“¡‡ªìπ‰ª‰¥â∑’Ë
™àÕß∑“ß°“√μ‘¥‡™◊ÈÕ∑’Ë·μ°μà“ß°—π À√◊Õ™π‘¥¢Õß‡™◊ÈÕ
Streptococcus ∑’Ëμà“ß°—π®–¡’º≈μàÕ‡ âπ∑“ß°“√·æ√à
°√–®“¬¢Õß‡™◊ÈÕ„πμ—«ª≈“¥â«¬

º≈°“√»÷°…“§√—Èßπ’È Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß
Perera ·≈–§≥– (1997) ∑’Ëæ∫«à“«‘∏’°“√™—°π”„Àâ‡°‘¥
°“√μ‘¥‡™◊ÈÕ S. iniae ‚¥¬«‘∏’°“√‡≈’È¬ß√à«¡ ‰¡à “¡“√∂°àÕ
„Àâ‡°‘¥°“√μ“¬¢Õßª≈“π‘≈∑¥≈Õß‡≈¬ ·μàæ∫«à“°“√μ‘¥‡™◊ÈÕ
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ªï∑’Ë 10 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2550
°“√»÷°…“ªí®®—¬°“√‡°‘¥‚√§ Streptococcosis
„πª≈“π‘≈·¥ß·ª≈ß‡æ»œ

πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

‚¥¬ºà“π°“√°‘π (oral infection) À√◊Õ àßºà“π∑“ß‡¥‘π
Õ“À“√‚¥¬μ√ß “¡“√∂™—°π”„Àâ‡°‘¥°“√μ“¬„πª≈“
∑¥≈Õß‰¥â  Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Minami (1979) ∑’Ë
æ∫«à“°“√‰¥â°‘πª≈“∑’Ëμ‘¥‡™◊ÈÕ Streptococcus spp. ‡ªìπ
 “‡Àμÿ¢Õß°“√‡°‘¥‚√§ Streptococcosis „πª≈“ yellow-
tail (Seriola quinqueradiata) Õ¬à“ß‰√°Áμ“¡·¡â®–
 “¡“√∂ √ÿª‰¥â«à“§«“¡√ÿπ·√ß¢Õß°“√‡°‘¥‚√§ Strepto-
coccosis „πª≈“π‘≈·¥ß·ª≈ß‡æ» —¡æ—π∏å‚¥¬μ√ß°—∫
™àÕß∑“ß°“√μ‘¥‡™◊ÈÕ ·μà°Á¬—ß¡’§«“¡À≈“°À≈“¬·≈–
·μ°μà“ß°—π‰ª„π·μà≈–°“√∑¥≈Õß ÷́ËßÕ“®®–‡ªìπº≈®“°
ªí®®—¬Õ◊ËπÊ ¥—ßπ—Èπ„π°“√»÷°…“§«“¡√ÿπ·√ß¢Õß‚√§
Streptococcosis ®÷ß®”‡ªìπÕ¬à“ß¬‘Ëß∑’Ë®–μâÕßæ‘®“√≥“∂÷ß
ªí®®—¬√à«¡Õ◊ËπÊ ¥â«¬ ‡™àπ ™π‘¥¢Õßª≈“ §«“¡Àπ“·πàπ
„π°“√‡≈’È¬ß ª√‘¡“≥‡™◊ÈÕ μ≈Õ¥®πªí®®—¬ ‘Ëß·«¥≈âÕ¡
μà“ßÊ
4. ªí®®—¬ ‘Ëß·«¥≈âÕ¡∑’Ë —¡æ—π∏å°—∫°“√‡°‘¥‚√§ Strep-

tococcosis

4.1 §«“¡Àπ“·πàπ¢Õß°“√‡≈’È¬ß
®“°°“√»÷°…“º≈¢Õß§«“¡Àπ“·πàπ¢Õß°“√

‡≈’È¬ß∑’Ë·μ°μà“ß°—π “¡√–¥—∫μàÕ°“√¬Õ¡√—∫‡™◊ÈÕ Strepto-
coccus spp. „πª≈“π‘≈·¥ß·ª≈ß‡æ» æ∫«à“¿“¬„μâ
 ¿“«–°“√‡≈’È¬ß·∫∫Àπ“·πàπ Ÿß (17 °√—¡/≈‘μ√) ª≈“
π‘≈®–¡’Õ—μ√“°“√μ“¬ – ¡‡π◊ËÕß®“°°“√μ‘¥‡™◊ÈÕ Strepto-
coccus spp. ¿“¬„π‡«≈“ 14 «—π  Ÿß°«à“∑’Ë√–¥—∫§«“¡
Àπ“·πàπª“π°≈“ß (12 °√—¡/≈‘μ√) ·≈–§«“¡Àπ“·πàπ
μË” (8 °√—¡/≈‘μ√) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ „π¢≥–∑’Ë
‰¡à¡’§«“¡·μ°μà“ß°—π¢ÕßÕ—μ√“°“√μ“¬¢Õßª≈“∑’Ëμ‘¥‡™◊ÈÕ
∑’Ë√–¥—∫§«“¡Àπ“·πàπμË”·≈–§«“¡Àπ“·πàπª“π°≈“ß ∑—Èß
°≈ÿà¡∑’Ë∂Ÿ°™—°π”„Àâ¡’°“√μ‘¥‡™◊ÈÕ‚¥¬«‘∏’°“√©’¥ ·≈–°“√‡≈’È¬ß
√à«¡ Õ¬à“ß‰√°Áμ“¡æ∫«à“∑’Ë§«“¡Àπ“·πàπ¢Õß°“√‡≈’È¬ß
√–¥—∫‡¥’¬«°—π (¬°‡«âπ∑’Ë√–¥—∫§«“¡Àπ“·πàπ Ÿß) °“√
™—°π”„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ‚¥¬«‘∏’°“√©’¥®–°àÕ„Àâ‡°‘¥Õ—μ√“
°“√μ“¬¢Õßª≈“„π√–¥—∫∑’Ë Ÿß°«à“«‘∏’°“√‡≈’È¬ß√à«¡ (μ“√“ß
∑’Ë 3 ·≈–¿“æ∑’Ë 3,4)

¿“æ∑’Ë 2 Õ—μ√“°“√μ“¬ – ¡‡ªìπ‡«≈“ 14 «—π ¢Õßª≈“π‘≈·¥ß·ª≈ß‡æ»∑’Ë‰¥â√—∫‡™◊ÈÕ Streptococcus spp. ºà“π
™àÕß∑“ß°“√μ‘¥‡™◊ÈÕ∑’Ë·μ°μà“ß°—π
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«“√ “√¡À“«‘∑¬“≈—¬∑—°…‘≥
ªï∑’Ë 10 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2550

°“√»÷°…“ªí®®—¬°“√‡°‘¥‚√§ Streptococcosis
„πª≈“π‘≈·¥ß·ª≈ß‡æ»œ

πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

¿“æ∑’Ë 3 Õ—μ√“°“√μ“¬ – ¡‡ªìπ‡«≈“ 14 «—π ¢Õßª≈“π‘≈·¥ß·ª≈ß‡æ»∑’Ë‰¥â√—∫‡™◊ÈÕ Streptococcus spp. ‚¥¬«‘∏’°“√
©’¥∑’Ë√–¥—∫§«“¡Àπ“·πàπ¢Õß°“√‡≈’È¬ß·μ°μà“ß°—π

Values (mean ± S.D) followed by the same letter in a column do not differ significantly at P ≤ 0.05

μ“√“ß∑’Ë 3 º≈¢Õß§«“¡Àπ“·πàπ¢Õß°“√‡≈’È¬ßμàÕ°“√¬Õ¡√—∫‡™◊ÈÕ Streptococcus spp. „πª≈“π‘≈·¥ß·ª≈ß‡æ»

√–¥—∫§«“¡Àπ“·πàπ
Õ—μ√“°“√μ“¬ – ¡‡©≈’Ë¬ (‡ªÕ√å‡´Áπμå)

«‘∏’°“√©’¥ «‘∏’°“√‡≈’È¬ß√à«¡

§«“¡Àπ“·πàπμË” (8 °√—¡/≈‘μ√)
§«“¡Àπ“·πàπª“π°≈“ß (12 °√—¡/≈‘μ√)
§«“¡Àπ“·πàπ Ÿß (17 °√—¡/≈‘μ√)

22.23 ± 7.7a

32.50 ± 3.8a

93.63 ± 5.9b

0a

1.8 ± 3.1a

89.0 ± 7.8b
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«“√ “√¡À“«‘∑¬“≈—¬∑—°…‘≥

ªï∑’Ë 10 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2550
°“√»÷°…“ªí®®—¬°“√‡°‘¥‚√§ Streptococcosis
„πª≈“π‘≈·¥ß·ª≈ß‡æ»œ

πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

¿“æ∑’Ë 4 Õ—μ√“°“√μ“¬ – ¡‡ªìπ‡«≈“ 14 «—π ¢Õßª≈“π‘≈·¥ß·ª≈ß‡æ»∑’Ë‰¥â√—∫‡™◊ÈÕ Streptococcus spp. ‚¥¬«‘∏’°“√
‡≈’È¬ß√à«¡°—∫ª≈“ªÉ«¬ ∑’Ë√–¥—∫§«“¡Àπ“·πàπ¢Õß°“√‡≈’È¬ß·μ°μà“ß°—π

º≈®“°°“√∑¥≈Õß§√—Èßπ’È™’È„Àâ‡ÀÁπ«à“§«“¡Àπ“·πàπ
¢Õß°“√‡≈’È¬ß‡ªìπªí®®—¬ ”§—≠ª√–°“√Àπ÷Ëß∑’Ë¡’º≈μàÕ§«“¡
√ÿπ·√ß¢Õß°“√μ‘¥‡™◊ÈÕ Streptococcus spp. „πª≈“π‘≈·¥ß
·ª≈ß‡æ» ÷́Ëß®– —ß‡°μ‰¥â«à“∑’Ë√–¥—∫§«“¡Àπ“·πàπ¢Õß
°“√‡≈’È¬ßª“π°≈“ß °“√™—°π”„Àâ¡’°“√μ‘¥‡™◊ÈÕ‚¥¬«‘∏’°“√
‡≈’È¬ß√à«¡°—∫ª≈“ªÉ«¬®–°àÕ„Àâ‡°‘¥Õ—μ√“°“√μ“¬¢Õßª≈“
πâÕ¬¡“° (1.8%) ‡¡◊ËÕ‡∑’¬∫°—∫°“√™—°π”°“√μ‘¥‡™◊ÈÕ‚¥¬
«‘∏’°“√©’¥ ·μà‡¡◊ËÕª≈“Õ¬Ÿà„π ¿“æ§«“¡Àπ“·πàπ¢Õß°“√
‡≈’È¬ß Ÿß Õ—μ√“°“√μ“¬¢Õßª≈“°≈ÿà¡∑’Ë‡≈’È¬ß√à«¡ (cohabi-
tation) °≈—∫‡æ‘Ë¡ Ÿß¢÷Èπ∂÷ß 89% „π√–¥—∫∑’Ë„°≈â‡§’¬ß°—∫
°“√μ“¬¢Õßª≈“„π°≈ÿà¡∑’Ë©’¥‡™◊ÈÕ

 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Shoemaker ·≈–
§≥– (2000) ∑’Ë√“¬ß“π«à“§«“¡Àπ“·πàπ¢Õß°“√‡≈’È¬ß
®– —¡æ—π∏å ‚¥¬μ√ß°—∫Õ—μ√“°“√μ“¬¢Õßª≈“π‘≈
(Oreochromis niloticus) ∑’Ë∂Ÿ°™—°π”„Àâμ‘¥‡™◊ÈÕ Strep-
tococcus iniae ‚¥¬«‘∏’°“√·™à (immersion) ‚¥¬∑’Ë
Õ—μ√“°“√μ“¬¢Õßª≈“∑’Ëμ‘¥‡™◊ÈÕ∑’Ë√–¥—∫§«“¡Àπ“·πàπμË”

(5.6 °√—¡/≈‘μ√) ‡∑à“°—∫ 4.8% ∑’Ë√–¥—∫§«“¡Àπ“·πàπ
ª“π°≈“ß (11.2 °√—¡/≈‘μ√) ‡∑à“°—∫ 28.4% ·≈–∑’Ë√–¥—∫
§«“¡Àπ“·πàπ Ÿß (22.4 °√—¡/≈‘μ√) ‡∑à“°—∫ 25.6% ·≈–
 √ÿª«à“§«“¡Àπ“·πàπ¢Õß°“√‡≈’È¬ßμ—Èß·μà 11.2 °√—¡/≈‘μ√
¢÷Èπ‰ª ®–‡æ‘Ë¡Õ—μ√“°“√μ“¬¢Õßª≈“‡π◊ËÕß®“°°“√μ‘¥‡™◊ÈÕ
Streptococcus iniae

·¡â«à“„π ¿“æ°“√‡≈’È¬ßª≈“π‘≈„π∫àÕ®√‘ßÊ ®–‡≈’È¬ß
∑’Ë√–¥—∫§«“¡Àπ“·πàπ∑’Ë§àÕπ¢â“ß Ÿß ª√–¡“≥ 30 - 300
°√—¡/≈‘μ√ ·μàº≈®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“§«“¡Àπ“·πàπ
¢Õß°“√‡≈’È¬ß∑’Ë√–¥—∫μ—Èß·μà 17 °√—¡/≈‘μ√ ®– àßº≈„Àâª≈“
π‘≈·¥ß·ª≈ß‡æ» “¡“√∂¬Õ¡√—∫‡™◊ÈÕ Streptococcus spp.
·≈–¡’Õ—μ√“°“√μ“¬∑’Ë Ÿß¢÷Èπ¡“° ¥—ßπ—Èπ®÷ß¡’§«“¡‡ªìπ‰ª‰¥â
∑’Ë®–„™â°“√≈¥§«“¡Àπ“·πàπ¢Õß°“√‡≈’È¬ßª≈“π‘≈‡ªìπ
¡“μ√°“√Àπ÷Ëß„π°“√®—¥°“√°“√‡≈’È¬ß‡æ◊ËÕ≈¥°“√·æ√à
°√–®“¬·≈–°“√μ‘¥μàÕ¢Õß‡™◊ÈÕ Streptococcus „πø“√å¡
‡≈’È¬ßª≈“π‘≈·∫∫æ—≤π“ (intensive farm) ‰¥â

4.2 Õÿ≥À¿Ÿ¡‘



Thaksin.J., Vol.10 (1) January - June 2007

58
«“√ “√¡À“«‘∑¬“≈—¬∑—°…‘≥
ªï∑’Ë 10 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2550

°“√»÷°…“ªí®®—¬°“√‡°‘¥‚√§ Streptococcosis
„πª≈“π‘≈·¥ß·ª≈ß‡æ»œ

πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

®“°°“√»÷°…“º≈¢ÕßÕÿ≥À¿Ÿ¡‘¢ÕßπÈ”μàÕ°“√
¬Õ¡√—∫‡™◊ÈÕ Streptococcus spp. „πª≈“π‘≈·¥ß·ª≈ß‡æ»
æ∫«à“¿“¬„μâ ¿“«–°“√‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß (30 Õß»“
‡´≈‡´’¬ ) ª≈“π‘≈®–¡’Õ—μ√“°“√μ“¬ – ¡‡π◊ËÕß®“°°“√
μ‘¥‡™◊ÈÕ Streptococcus spp. ¿“¬„π‡«≈“ 14 «—π  Ÿß°«à“
∑’Ë√–¥—∫Õÿ≥À¿Ÿ¡‘μË” (24 Õß»“‡´≈‡´’¬ ) À√◊ÕÕÿ≥À¿Ÿ¡‘ª°μ‘
(27 Õß»“‡´≈‡´’¬ ) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ∑—Èß°≈ÿà¡∑’Ë
∂Ÿ°™—°π”„Àâ¡’°“√μ‘¥‡™◊ÈÕ‚¥¬«‘∏’°“√©’¥ ·≈–°“√‡≈’È¬ß√à«¡
‚¥¬‡©æ“–°≈ÿà¡∑’Ë∂Ÿ°™—°π”„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ‚¥¬«‘∏’°“√©’¥
æ∫«à“Õÿ≥À¿Ÿ¡‘∑’Ë ŸßÀ√◊ÕμË”°«à“ª°μ‘ ®–‡ªìπªí®®—¬‚πâ¡π”
„Àâª≈“‡°‘¥°“√μ‘¥‡™◊ÈÕ·≈–¡’Õ—μ√“°“√μ“¬ Ÿß¢÷ÈπÕ¬à“ß¡’π—¬
 ”§—≠ ‚¥¬ª≈“®–¡’Õ—μ√“°“√μ“¬ Ÿß∂÷ß 100% ·≈– 60%
μ“¡≈”¥—∫ „π¢≥–∑’Ëº≈¢ÕßÕÿ≥À¿Ÿ¡‘¢ÕßπÈ”∑’ËμË”°«à“ª°μ‘
‰¡à¡’Õ‘∑∏‘æ≈μàÕ°“√¬Õ¡√—∫‡™◊ÈÕ¢Õßª≈“π‘≈°≈ÿà¡∑’Ëμ‘¥‡™◊ÈÕ
®“°°“√‡≈’È¬ß√à«¡°—∫ª≈“ªÉ«¬ ‡¡◊ËÕ‡∑’¬∫°—∫º≈®“°Õÿ≥À¿Ÿ¡‘
¢ÕßπÈ”∑’Ë Ÿß¢÷Èπ (μ“√“ß∑’Ë 4 ·≈–¿“æ∑’Ë 5,6)

º≈®“°°“√∑¥≈Õß™’È„Àâ‡ÀÁπ«à“°“√‡ª≈’Ë¬π·ª≈ß
¢ÕßÕÿ≥À¿Ÿ¡‘‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’Ë —¡æ—π∏å°—∫§«“¡√ÿπ·√ß
¢Õß°“√μ‘¥‡™◊ÈÕ Streptococcus spp. „πª≈“π‘≈·¥ß
·ª≈ß‡æ»  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Chang and

Plumb (1996) ∑’Ëæ∫«à“ª≈“π‘≈ (O. niloticus) ∑’Ëμ‘¥‡™◊ÈÕ
Streptococcus spp. ∑’Ë‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß (30 Õß»“
‡´≈‡´’¬ ) ®–¡’Õ—μ√“°“√μ“¬ Ÿß°«à“ª≈“∑’Ë‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘
μË”°«à“ (25 Õß»“‡´≈‡´’¬ ) ∑—Èßπ’È‡π◊ËÕß®“°Õÿ≥À¿Ÿ¡‘®–¡’
º≈‚¥¬μ√ßμàÕ°“√μÕ∫ πÕß∑“ß¥â“π¿Ÿ¡‘§ÿâ¡°—π¢Õßª≈“
‚¥¬∑—Ë«‰ªÕÿ≥À¿Ÿ¡‘∑’Ë Ÿß¢÷Èπ ·μà¬—ß§ßÕ¬Ÿà„π™à«ß∑’Ë‡À¡“– ¡
(physiological range) μàÕ°“√¥”√ß™’«‘μ¢Õß —μ«åπÈ”
·μà≈–™π‘¥ ®–°√–μÿâπ„Àâ°“√μÕ∫ πÕß∑“ß¥â“π¿Ÿ¡‘§ÿâ¡°—π
‡°‘¥¢÷Èπ‰¥âÕ¬à“ß√«¥‡√Á« ·≈–„π√–¥—∫∑’Ë Ÿß „π¢≥–∑’Ë
Õÿ≥À¿Ÿ¡‘μË”®–°¥°“√∑”ß“π¢Õß T helper cell ¢Õßª≈“
∑”„Àâ°“√ √â“ß·Õπμ‘∫Õ¥’≈¥≈ß ·μàº≈¢ÕßÕÿ≥À¿Ÿ¡‘μàÕ
√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õßª≈“®–¢÷Èπ°—∫™π‘¥¢Õßª≈“¥â«¬ ‡™àπ
æ∫«à“¿Ÿ¡‘§ÿâ¡°—π¢Õßª≈“ carp ´÷ËßÕ¬Ÿà„π‡¢μÕ∫Õÿàπ®–∂Ÿ°
°¥‡¡◊ËÕÕÿ≥À¿Ÿ¡‘μË”°«à“ 15 Õß»“‡´≈‡´’¬  „π¢≥–∑’Ëª≈“
∑’ËÕ¬Ÿà„π‡¢μÀπ“« °“√°¥¿Ÿ¡‘§ÿâ¡°—π®–‡°‘¥¢÷Èπ‡¡◊ËÕÕÿ≥À¿Ÿ¡‘
μË”°«à“ 4 Õß»“‡´≈‡´’¬  (Bly and Clem, 1992; Rob-
erts, 2001) °≈‰°°“√μÕ∫ πÕß∑“ß¿Ÿ¡‘§ÿâ¡°—π¢Õßª≈“
∑’Ë‡ª≈’Ë¬π·ª≈ß‰ªμ“¡Õÿ≥À¿Ÿ¡‘®–¡’º≈μàÕ§«“¡ “¡“√∂„π
°“√¬Õ¡√—∫‡™◊ÈÕ (susceptibility) ¢Õßª≈“‚¥¬μ√ß

Values (mean ± S.D) followed by the same letter in a column do not differ significantly at P ≤ 0.05

μ“√“ß∑’Ë 4 º≈¢ÕßÕÿ≥À¿Ÿ¡‘¢ÕßπÈ”μàÕ°“√¬Õ¡√—∫‡™◊ÈÕ Streptococcus spp. „πª≈“π‘≈·¥ß·ª≈ß‡æ»

Õÿ≥À¿Ÿ¡‘
Õ—μ√“°“√μ“¬ – ¡‡©≈’Ë¬ (‡ªÕ√å‡´Áπμå)

«‘∏’°“√©’¥ «‘∏’°“√‡≈’È¬ß√à«¡

Õÿ≥À¿Ÿ¡‘μË” (24 Õß»“‡´≈‡´’¬ )
Õÿ≥À¿Ÿ¡‘ª°μ‘ (27 Õß»“‡´≈‡ ’́¬ )
Õÿ≥À¿Ÿ¡‘ Ÿß (30 Õß»“‡´≈‡´’¬ )

60.00 ± 13.33a

33.33 ± 17.66b

100 ± 0.0c

4.45 ± 3.85a

0.0 ± 0.0a

35.53 ± 16.78b
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«“√ “√¡À“«‘∑¬“≈—¬∑—°…‘≥

ªï∑’Ë 10 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2550
°“√»÷°…“ªí®®—¬°“√‡°‘¥‚√§ Streptococcosis
„πª≈“π‘≈·¥ß·ª≈ß‡æ»œ

πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

¿“æ∑’Ë 6 Õ—μ√“°“√μ“¬ – ¡‡ªìπ‡«≈“ 14 «—π ¢Õßª≈“π‘≈·¥ß·ª≈ß‡æ»∑’Ë‰¥â√—∫‡™◊ÈÕ Streptococcus spp. ‚¥¬«‘∏’°“√
‡≈’È¬ß√à«¡°—∫ª≈“ªÉ«¬∑’Ë√–¥—∫Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”·μ°μà“ß°—π

¿“æ∑’Ë 5 Õ—μ√“°“√μ“¬ – ¡‡ªìπ‡«≈“ 14 «—π ¢Õßª≈“π‘≈·¥ß·ª≈ß‡æ»∑’Ë‰¥â√—∫‡™◊ÈÕ Streptococcus spp. ‚¥¬«‘∏’°“√
©’¥∑’Ë√–¥—∫Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”·μ°μà“ß°—π
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«“√ “√¡À“«‘∑¬“≈—¬∑—°…‘≥
ªï∑’Ë 10 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2550

°“√»÷°…“ªí®®—¬°“√‡°‘¥‚√§ Streptococcosis
„πª≈“π‘≈·¥ß·ª≈ß‡æ»œ

πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”∑’Ë·μ°μà“ß°—π 3 √–¥—∫„π°“√
»÷°…“§√—Èßπ’È ‡ªìπ°“√°”Àπ¥®“°™à«ß¢ÕßÕÿ≥À¿Ÿ¡‘ª°μ‘„π
 ¿“æ®√‘ß¢Õß°“√‡≈’È¬ßª≈“∑’Ëº—π·ª√‰ªμ“¡ ¿“æÕ“°“»
À√◊Õƒ¥Ÿ°“≈ ‡™àπ „π™à«ß°≈“ß«—π À√◊Õ°≈“ß§◊π À√◊Õ«—π∑’Ë
¡’Ωπμ° ‡ªìπμâπ §«“¡ —¡æ—π∏å√–À«à“ßÕÿ≥À¿Ÿ¡‘·≈–§«“¡
√ÿπ·√ß¢Õß‚√§ Streptococcosis π’È ®–‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π
∑’Ë ”§—≠„π°“√®—¥°“√√–∫∫°“√‡≈’È¬ß‡æ◊ËÕªÑÕß°—π°“√
√–∫“¥¢Õß‚√§ ‚¥¬‡©æ“–„π™à«ß‡ª≈’Ë¬πƒ¥Ÿ°“≈∑’Ë
Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”¡—°®–‡ª≈’Ë¬π·ª≈ß„π™à«ß°«â“ß

4.3 §«“¡‡§Á¡
®“°°“√»÷°…“º≈¢Õß§«“¡‡§Á¡¢ÕßπÈ”μàÕ

°“√¬Õ¡√—∫‡™◊ÈÕ Streptococcus spp. „πª≈“π‘≈·¥ß
·ª≈ß‡æ» æ∫«à“¿“¬„μâ ¿“«–°“√‡≈’È¬ß∑’Ë§«“¡‡§Á¡ Ÿß (10
·≈– 15 ppt) ª≈“π‘≈®–¡’Õ—μ√“°“√μ“¬‡π◊ËÕß®“°°“√μ‘¥
‡™◊ÈÕ Streptococcus spp. ¿“¬„π‡«≈“ 14 «—π ≈¥≈ß
Õ¬à“ß¡’π—¬ ”§—≠ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√‡≈’È¬ß∑’Ë§«“¡‡§Á¡
μË” (0 ·≈– 10 ppt) „π¢≥–∑’ËÕ—μ√“°“√μ“¬¢Õßª≈“∑’Ë

μ‘¥‡™◊ÈÕ∑’Ë√–¥—∫§«“¡‡§Á¡∑’Ë 0 ·≈– 5 ppt (31.10% ·≈–
24.50%) À√◊Õ∑’Ë 10 ·≈– 15 ppt (11.13% ·≈– 8.90%)
‰¡à¡’§«“¡·μ°μà“ß°—π (μ“√“ß∑’Ë 5 ·≈–¿“æ∑’Ë 7) ÷́Ëß
·μ°μà“ß®“°°“√»÷°…“¢Õß Chang and Plumb (1996)

μ“√“ß∑’Ë 5 º≈¢Õß§«“¡‡§Á¡¢ÕßπÈ”μàÕ°“√¬Õ¡√—∫‡™◊ÈÕ
Streptococcus spp. „πª≈“π‘≈·¥ß·ª≈ß‡æ»

√–¥—∫§«“¡‡§Á¡¢ÕßπÈ”
Õ—μ√“°“√μ“¬ – ¡‡©≈’Ë¬

(‡ªÕ√å‡´Áπμå)

0 ppt
5 ppt
10 ppt
15 ppt

31.10 ± 16.81a

24.50 ± 3.87a

11.13 ± 7.68b

8.90 ± 3.81b

Values (mean ± S.D) followed by the same letter in a
column do not differ significantly at P ≤ 0.05

¿“æ∑’Ë 7 Õ—μ√“°“√μ“¬ – ¡‡ªìπ‡«≈“ 14 «—π ¢Õßª≈“π‘≈·¥ß·ª≈ß‡æ»∑’Ë‰¥â√—∫‡™◊ÈÕ Streptococcus spp. ∑’Ë√–¥—∫
§«“¡‡§Á¡¢ÕßπÈ”·μ°μà“ß°—π



Thaksin.J., Vol.10 (1) January - June 2007

61
«“√ “√¡À“«‘∑¬“≈—¬∑—°…‘≥

ªï∑’Ë 10 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2550
°“√»÷°…“ªí®®—¬°“√‡°‘¥‚√§ Streptococcosis
„πª≈“π‘≈·¥ß·ª≈ß‡æ»œ

πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

∑’Ë√“¬ß“π«à“ª≈“π‘≈ (O. niloticus) ∑’Ëμ‘¥‡™◊ÈÕ Strepto-
coccus spp. ∑’Ë‡≈’È¬ß∑’Ë§«“¡‡§Á¡ 30 ppt ®–¡’Õ—μ√“°“√
μ“¬ Ÿß°«à“ª≈“∑’Ë‡≈’È¬ß∑’Ë§«“¡‡§Á¡ 0 ·≈– 15 ppt „π¢≥–
∑’Ë‰¡à¡’§«“¡·μ°μà“ß¢ÕßÕ—μ√“°“√μ“¬¢Õßª≈“∑’Ë§«“¡‡§Á¡
0 ·≈– 15 ppt ∑—Èßπ’ÈÕ“®‡ªìπ‰ª‰¥â∑’Ë·¡â«à“ª≈“π‘≈‡ªìπª≈“
∑’Ë “¡“√∂∑πμàÕ§«“¡‡§Á¡‰¥â„π™à«ß°«â“ß ·μà∑’Ë√–¥—∫
§«“¡‡§Á¡ 30 ppt Õ“®‡ªìπ√–¥—∫§«“¡‡§Á¡∑’ËÕ¬ŸàπÕ°™à«ß
∑’Ë‡À¡“– ¡ μàÕ°“√¥”√ß™’«‘μ¢Õßª≈“π‘≈ ∑”„Àâ√–∫∫
¿Ÿ¡‘§ÿâ¡°—π¢Õßª≈“π‘≈‰¡à “¡“√∂μâ“π∑“πμàÕ°“√μ‘¥‡™◊ÈÕ‰¥â
„π¢≥–∑’Ë√–¥—∫§«“¡‡§Á¡μË” (10 ·≈– 15 ppt)  “¡“√∂
™à«¬≈¥Õ—μ√“°“√μ“¬¢Õßª≈“∑’Ëμ‘¥‡™◊ÈÕ‰¥â ∑—Èßπ’ÈÕ“®‡ªìπ
º≈¡“®“°‡™◊ÈÕ Streptococcus spp. ∑’Ë„™â„π°“√»÷°…“
§√—Èßπ’È‡ªìπ‡™◊ÈÕ∑’Ë‰¡à “¡“√∂‡®√‘≠‡μ‘∫‚μ‰¥â¥’„ππÈ”∑’Ë¡’§«“¡
‡§Á¡ §«“¡√ÿπ·√ß„π°“√°àÕ„Àâ‡°‘¥‚√§®÷ß≈¥≈ß‰ª¥â«¬

º≈®“°°“√»÷°…“§√—Èßπ’È “¡“√∂π”‰ªª√–¬ÿ°μå
„™â„π°“√®—¥°“√√–∫∫°“√‡≈’È¬ßª≈“π‘≈·¥ß·ª≈ß‡æ»‰¥â ‚¥¬
Õ“®‡≈’È¬ßª≈“π‘≈„ππÈ”∑’Ë¡’§«“¡‡§Á¡√–À«à“ß 10 ·≈– 15 ppt
‡æ◊ËÕªÑÕß°—π°“√‡°‘¥‚√§·≈–≈¥§«“¡ Ÿ≠‡ ’¬∑’ËÕ“®®–‡°‘¥
®“°°“√μ‘¥‡™◊ÈÕ Streptococcus spp.
5. Õß§åª√–°Õ∫‡≈◊Õ¥·≈–√–¥—∫·Õπμ‘∫Õ¥’¢Õßª≈“∑’Ë

μ‘¥‡™◊ÈÕ Streptococcus spp.

®“°°“√»÷°…“º≈¢Õß°“√μ‘¥‡™◊ÈÕ Streptococcus

spp. μàÕ°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕß§åª√–°Õ∫‡≈◊Õ¥„πª≈“
π‘≈·¥ß·ª≈ß‡æ» ‚¥¬°“√©’¥ “√≈–≈“¬‡™◊ÈÕ§«“¡‡¢â¡¢âπ
6 x 106 cfu ‡¢â“∫√‘‡«≥™àÕß∑âÕß æ∫«à“¿“¬„π‡«≈“ 14 «—π
ª≈“∑’Ë‰¥â√—∫‡™◊ÈÕ¡’°“√· ¥ßÕ“°“√¢Õß‚√§ ‡™àπ  ’μ—«´’¥≈ß
∑âÕß∫«¡ μ“‚ªπ ·μà¡’Õ—μ√“°“√μ“¬§àÕπ¢â“ßμË” À≈—ß®“°
°“√‡°Á∫‡≈◊Õ¥„π«—π∑’Ë 14 ¢Õß°“√μ‘¥‡™◊ÈÕ·≈–π”‰ª
«‘‡§√“–ÀåÕß§åª√–°Õ∫‡≈◊Õ¥ æ∫«à“ª≈“∑’Ëμ‘¥‡™◊ÈÕ‰¡à¡’°“√
‡ª≈’Ë¬π·ª≈ß¢ÕßÕß§åª√–°Õ∫‡≈◊Õ¥∑’Ëμ√«® Õ∫ ‰¥â·°à
ª√‘¡“≥‡¡Á¥‡≈◊Õ¥·¥ß §à“Œ’¡“‚μ§√‘μ ª√‘¡“≥Œ’‚¡‚°≈∫‘π
·≈–‚ª√μ’π„ππÈ”‡≈◊Õ¥ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫ª≈“„π°≈ÿà¡§«∫§ÿ¡ (μ“√“ß∑’Ë 6) ‡ªìπ‰ª
‰¥â«à“°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕß§åª√–°Õ∫‡≈◊Õ¥Õ“® —¡æ—π∏å
°—∫§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ ‡π◊ËÕß®“° Streptococcus spp. ∑’Ë
„™â„π°“√∑¥≈Õß§√—Èßπ’È¡’§«“¡√ÿπ·√ßπâÕ¬ ·≈–°àÕ„Àâ‡°‘¥
Õ—μ√“°“√μ“¬„πª≈“∑’Ëμ‘¥‡™◊ÈÕ§àÕπ¢â“ßμË” ´÷Ëß‡ªìπ≈—°…≥–
¢Õß°“√μ‘¥‡™◊ÈÕ·∫∫‡√◊ÈÕ√—ß (chronic infection) ª≈“®÷ß
 “¡“√∂μÕ∫ πÕßμàÕ°“√μ‘¥‡™◊ÈÕ‰¥â¥’ ·≈–Õß§åª√–°Õ∫
‡≈◊Õ¥∑’ËÕ“®‡ª≈’Ë¬π·ª≈ß‡π◊ËÕß¡“®“°°“√μ‘¥‡™◊ÈÕ Strepto-
coccus spp. „π√–¬–·√°Ê  “¡“√∂°≈—∫§◊π Ÿà¿“«–ª°μ‘
‰¥âÀ≈—ß«—π∑’Ë 14  Õ¥§≈âÕß°—∫√“¬ß“π¢Õß ‡©≈‘¡·≈–§≥–
(2548) ∑’Ë»÷°…“„πª≈“°–æß¢“« (Lates calcarifer) ∑’Ë
æ∫«à“§à“Õß§åª√–°Õ∫‡≈◊Õ¥ ‡™àπ ª√‘¡“≥‡¡Á¥‡≈◊Õ¥ §à“

Values (mean ± S.D) followed by the same letter in a row do not differ significantly at P ≤ 0.05

μ“√“ß∑’Ë 6 §à“Õß§åª√–°Õ∫‡≈◊Õ¥·≈–√–¥—∫·Õπμ‘∫Õ¥’¢Õßª≈“π‘≈·¥ß·ª≈ß‡æ»ª°μ‘‡ª√’¬∫‡∑’¬∫°—∫ª≈“∑’Ëμ‘¥‡™◊ÈÕ
Streptococcus spp.

§à“Õß§åª√–°Õ∫‡≈◊Õ¥ ª≈“°≈ÿà¡§«∫§ÿ¡ ª≈“°≈ÿà¡μ‘¥‡™◊ÈÕ

ª√‘¡“≥‡¡Á¥‡≈◊Õ¥·¥ß
(106 cells/mm3)
‡ªÕ√å‡´ÁπμåŒ’¡“‚μ§√‘μ
ª√‘¡“≥Œ’‚¡‚°≈∫‘π (g/dl)
‚ª√μ’π„ππÈ”‡≈◊Õ¥ (μg/ml)
√–¥—∫·Õπμ‘∫Õ¥’ (Antibody titre)

1.11 ± 0.43a

25.20 ± 4.89a

4.96 ± 1.18a

44.23 ± 6.61a

2.40 ± 0.50a

1.22 ± 0.56a

26.30 ± 5.77a

4.89 ± 1.11a

45.71 ± 9.09a

15.33 ± 2.46b
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°“√»÷°…“ªí®®—¬°“√‡°‘¥‚√§ Streptococcosis
„πª≈“π‘≈·¥ß·ª≈ß‡æ»œ

πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

Œ’¡“‚μ§√‘μ Œ’‚¡‚°≈∫‘π À√◊Õ´’√—¡‚ª√μ’π¢Õßª≈“
°–æß¢“«∑’Ë‰¥â√—∫‡™◊ÈÕ Streptococcus spp. ´÷Ëß¡’§à“ LD

50

‡∑à“°—∫ 1.937 x 103 cfu/ml ®–≈¥μË”≈ß‡¡◊ËÕ‡∑’¬∫°—∫
ª≈“ª°μ‘ μ“¡√–¬–‡«≈“¢Õß°“√μ‘¥‡™◊ÈÕ ·μà¡’·π«‚πâ¡
°≈—∫§◊π Ÿà√–¥—∫ª°μ‘„π«—π∑’Ë 14 ¢Õß°“√μ‘¥‡™◊ÈÕ º≈°“√
»÷°…“„π≈—°…≥–‡¥’¬«°—π¬—ß¡’√“¬ß“π„πª≈“ ≈‘¥À‘π
(Siganus canaliculatus) ‚¥¬ Foo ·≈–§≥– (1985)
„π¢≥–∑’Ëæ∫«à“§à“Õß§åª√–°Õ∫‡≈◊Õ¥¢Õßª≈“π‘≈·¥ß
·ª≈ß‡æ»„°≈âμ“¬®“°°“√μ‘¥‡™◊ÈÕ Streptococcus
agalactiae ∑’Ë¡’§«“¡√ÿπ·√ß Ÿß (LD

50
 ‡∑à“°—∫ 3.60 x 101

cfu/ml) ®–≈¥≈ß°«à“ 50% ‡¡◊ËÕ‡∑’¬∫°—∫ª≈“„π°≈ÿà¡
§«∫§ÿ¡ „π«—π∑’Ë 14 ¢Õß°“√μ‘¥‡™◊ÈÕ ·≈–‰¡à¡’·π«‚πâ¡
°≈—∫§◊π Ÿà√–¥—∫ª°μ‘ (π‡√» ·≈–§≥–, 2548) ®÷ß¡’§«“¡
‡ªìπ‰ª‰¥â∑’Ë§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕÕ“®‡ªìπÕ’°ªí®®—¬Àπ÷Ëß∑’Ë¡’
º≈μàÕ°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕß§åª√–°Õ∫‡≈◊Õ¥

πÕ°®“°π’Èº≈°“√»÷°…“¬—ßæ∫«à“ª≈“π‘≈·¥ß·ª≈ß
‡æ»∑’Ë√Õ¥μ“¬®“°°“√μ‘¥‡™◊ÈÕ¡’√–¥—∫¢Õß·Õπμ‘∫Õ¥’μàÕ‡™◊ÈÕ
Streptococcus spp.  Ÿß∂÷ß 15.33 Àπà«¬ ‡¡◊ËÕ‡∑’¬∫°—∫
ª≈“„π°≈ÿà¡§«∫§ÿ¡ (2.40 Àπà«¬) ÷́Ëß·Õπμ‘∫Õ¥’∑’Ë
®”‡æ“–μàÕ‡™◊ÈÕ„π√–¥—∫π’È “¡“√∂ªÑÕß°—πª≈“®“°°“√μ‘¥‡™◊ÈÕ
Streptococcus spp. ‰¥â  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß
Eldar ·≈–§≥– (1997) ∑’Ë√“¬ß“π«à“ª≈“ rainbow trout
∑’Ë‰¥â√—∫«—§´’π¢Õß‡™◊ÈÕ Streptococcus iniae ®–¡’√–¥—∫
¢Õß·Õπμ‘∫Õ¥’ (antibody titre) ´÷Ëß‡ªìπ¿Ÿ¡‘§ÿâ¡°—π
ªÑÕß°—π°“√μ‘¥‡™◊ÈÕ (protective immune response)  Ÿß
∂÷ß 30 Àπà«¬ º≈¢Õß√–¥—∫·Õπμ‘∫Õ¥’∑’Ë‡æ‘Ë¡ Ÿß¢÷Èπ„π
°≈ÿà¡ª≈“∑’Ë‰¥â√—∫‡™◊ÈÕ Streptococcus spp. ®“°°“√»÷°…“
§√—Èßπ’È ™’È„Àâ‡ÀÁπ«à“¡’§«“¡‡ªìπ‰ª‰¥â„π°“√„™â«—§´’π¢Õß‡™◊ÈÕ
Streptococcus spp. °√–μÿâπ°“√ √â“ß·Õπμ‘∫Õ¥’„π
ª≈“π‘≈·¥ß·ª≈ß‡æ»‡æ◊ËÕªÑÕß°—π§«“¡ Ÿ≠‡ ’¬‡π◊ËÕß®“°
‚√§ Streptococcosis ¡’√“¬ß“π°“√æ—≤π“«—§ ’́π¢Õß
‡™◊ÈÕ Streptococcus iniae „πª≈“π‘≈ æ∫«à“ª≈“∑’Ë‰¥â√—∫
«—§´’π‚¥¬°“√©’¥‡¢â“™àÕß∑âÕß ®–¡’Õ—μ√“°“√√Õ¥À≈—ß®“°
™—°π”„Àâ¡’°“√μ‘¥‡™◊ÈÕ Streptococcus iniae  Ÿß∂÷ß 93.7%
(Klesius et al., 2000)

 √ÿªº≈°“√»÷°…“

1. ‡™◊ÈÕ Streptococcus spp. ∑’Ë„™â„π°“√»÷°…“
§√—Èßπ’È®—¥Õ¬Ÿà„π°≈ÿà¡ beta-haemolytic streptococci
§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕμàÕª≈“π‘≈·¥ß·ª≈ß‡æ» ÷́Ëß«—¥®“°§à“
LD

50
 ∑’Ë 14 «—π ‡∑à“°—∫ 6.0 x 106 cfu °“√¬Õ¡√—∫‡™◊ÈÕ

Streptococcus spp. ¢Õßª≈“π‘≈·¥ß·ª≈ß‡æ» ·≈–
§«“¡√ÿπ·√ß¢Õß°“√‡°‘¥‚√§®– —¡æ—π∏å°—∫™àÕß∑“ß°“√‰¥â
√—∫‡™◊ÈÕ‚¥¬μ√ß ‚¥¬æ∫«à“«‘∏’°“√©’¥‡™◊ÈÕ‡¢â“μ—«ª≈“®–‡ªìπ
 “‡Àμÿ¢ÕßÕ—μ√“°“√μ“¬¢Õßª≈“∑¥≈Õß„π√–¥—∫ Ÿß ÿ¥ ‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫™àÕß∑“ßÕ◊ËπÊ ‡™àπ «‘∏’°“√·™à °“√º ¡
Õ“À“√ À√◊Õ°“√‡≈’È¬ß√à«¡°—∫ª≈“ªÉ«¬

2. ªí®®—¬ ‘Ëß·«¥≈âÕ¡ ‚¥¬‡©æ“–§ÿ≥¿“æπÈ” ‰¥â·°à
§«“¡Àπ“·πàπ (∑’Ë√–¥—∫ 17 °√—¡μàÕ≈‘μ√ ¢÷Èπ‰ª) Õÿ≥À¿Ÿ¡‘
( ŸßÀ√◊ÕμË”°«à“ 27 Õß»“‡´≈‡´’¬ ) ·≈–§«“¡‡§Á¡¢ÕßπÈ”
¡’Õ‘∑∏‘æ≈Õ¬à“ß¬‘ËßμàÕ°“√¬Õ¡√—∫‡™◊ÈÕ Streptococcus
spp. ¢Õßª≈“π‘≈·¥ß·ª≈ß‡æ» ‚¥¬‡©æ“–‡¡◊ËÕ¡’°“√
‡ª≈’Ë¬π·ª≈ß¢Õß§ÿ≥¿“æπÈ”‰ª®“° ¿“«–ª°μ‘ ‡™àπ §«“¡
Àπ“·πàπ Ÿß Õÿ≥À¿Ÿ¡‘ ŸßÀ√◊ÕμË”°«à“ª°μ‘  àßº≈„Àâª≈“¡’
Õ—μ√“°“√μ“¬®“°°“√μ‘¥‡™◊ÈÕ Ÿß¢÷Èπ æ∫«à“„π ¿“«–ª°μ‘
°“√‡≈’È¬ß√à«¡°—∫ª≈“ªÉ«¬ ®–‡ªìπ™àÕß∑“ß°“√μ‘¥‡™◊ÈÕ∑’Ë¡’
º≈μàÕ°“√‡°‘¥‚√§„πª≈“π‘≈μË” ÿ¥ ·μà‡¡◊ËÕ ¿“æ·«¥≈âÕ¡
‡ª≈’Ë¬π·ª≈ß‰ª ®– àßº≈„Àâª≈“¡’Õ—μ√“°“√μ“¬‡π◊ËÕß®“°
°“√μ‘¥‡™◊ÈÕºà“π°“√‡≈’È¬ß√à«¡ Ÿß¡“°¢÷Èπ ÷́Ëß –∑âÕπ„Àâ‡ÀÁπ
∂÷ß§«“¡ ”§—≠¢Õßªí®®—¬ ‘Ëß·«¥≈âÕ¡∑’Ë¡’º≈μàÕ°“√
¬Õ¡√—∫‡™◊ÈÕ·≈–°“√‡°‘¥‚√§ Streptococcosis πÕ°®“°π’È
°“√‡ª≈’Ë¬π·ª≈ß¢Õßªí®®—¬ ‘Ëß·«¥≈âÕ¡∫“ßª√–°“√ ‚¥¬
‡©æ“–§«“¡‡§Á¡¢ÕßπÈ”∑’Ë‡æ‘Ë¡¢÷Èπ (10 ·≈– 15 ppt)  “¡“√∂
™à«¬≈¥§«“¡ Ÿ≠‡ ’¬®“°°“√‡°‘¥‚√§ Streptococcosis
„πª≈“π‘≈‰¥â‡ªìπÕ¬à“ß¥’ ´÷Ëß “¡“√∂π”‰ª‡ªìπ·π«∑“ß„π
°“√ªÑÕß°—π°“√‡°‘¥‚√§π’È‰¥â„π√–∫∫°“√‡≈’È¬ß

3. ‡™◊ÈÕ Streptococcus spp. ‰¡à¡’º≈μàÕ°“√
‡ª≈’Ë¬π·ª≈ßÕß§åª√–°Õ∫‡≈◊Õ¥∑’Ëμ√«® Õ∫ ‰¥â·°à ª√‘¡“≥
‡¡Á¥‡≈◊Õ¥·¥ß §à“Œ’¡“‚μ§√‘μ ª√‘¡“≥Œ’‚¡‚°≈∫‘π À√◊Õ
‚ª√μ’π„ππÈ”‡≈◊Õ¥ ¢Õßª≈“π‘≈·¥ß·ª≈ß‡æ»∑’Ë«—π∑’Ë 14
¢Õß°“√μ‘¥‡™◊ÈÕ ¡’§«“¡‡ªìπ‰ª‰¥â«à“∑’Ë‡«≈“¥—ß°≈à“«Õ“®
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°“√»÷°…“ªí®®—¬°“√‡°‘¥‚√§ Streptococcosis
„πª≈“π‘≈·¥ß·ª≈ß‡æ»œ

πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

‡ªìπ™à«ß∑’Ë°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“Õß§åª√–°Õ∫‡≈◊Õ¥μà“ßÊ
‰¥â°≈—∫§◊π Ÿà ¿“«–ª°μ‘·≈â« ·≈–§«“¡√ÿπ·√ß¢Õß‡™◊ÈÕ
Õ“® —¡æ—π∏å°—∫°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕß§åª√–°Õ∫‡≈◊Õ¥
πÕ°®“°π’È¬—ßæ∫«à“ª≈“∑’Ë√Õ¥μ“¬®“°°“√μ‘¥‡™◊ÈÕ Strep-
tococcus spp. ¬—ß¡’√–¥—∫¢Õß·Õπμ‘∫Õ¥’‡æ‘Ë¡ Ÿß¢÷ÈπÕ’°
¥â«¬‡¡◊ËÕ‡∑’¬∫°—∫ª≈“„π°≈ÿà¡§«∫§ÿ¡

‡Õ° “√Õâ“ßÕ‘ß
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