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πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

∫∑§—¥¬àÕ

ß“π«‘®—¬π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õßªí®®—¬ ‘Ëß·«¥≈âÕ¡∫“ßª√–°“√ ‰¥â·°à Õÿ≥À¿Ÿ¡‘ §«“¡‡§Á¡ §«“¡‡ªìπ
°√¥¥à“ß ª√‘¡“≥ÕÕ°´‘‡®π≈–≈“¬ ·Õ¡‚¡‡π’¬ ·≈–§à“§«“¡‡ªìπ¥à“ß (alkalinity) ∑’Ë·μ°μà“ß°—π√–À«à“ß ¿“æ°“√‡≈’È¬ß
„π∫àÕ¥‘π ( ¿“æ∏√√¡™“μ‘) ·≈– ¿“æ°“√∑¥≈Õß„πÀâÕßªØ‘∫—μ‘°“√ ∑’Ë¡’º≈μàÕ°“√μÕ∫ πÕß∑“ß¥â“π¿Ÿ¡‘§ÿâ¡°—π¢Õß
°ÿâß°ÿ≈“¥” √«¡∑—Èß‡æ◊ËÕ»÷°…“º≈¢Õß°“√μ‘¥‡™◊ÈÕ°àÕ‚√§∫“ß™π‘¥ ‰¥â·°à ·∫§∑’‡√’¬ Vibrio harveyi, white spot
syndrome virus (WSSV) ·≈– yellow head virus (YHV) μàÕ°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕß§åª√–°Õ∫‡≈◊Õ¥·≈–
¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß°ÿ≈“¥” º≈°“√»÷°…“æ∫«à“∑—Èßªí®®—¬§«“¡‡§√’¬¥ ·≈–°“√μ‘¥‡™◊ÈÕ®–¡’º≈‚¥¬μ√ßμàÕ°“√‡ª≈’Ë¬π·ª≈ß
¢ÕßÕß§åª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß°ÿ≈“¥” ‚¥¬‡©æ“–ªí®®—¬ª√‘¡“≥‡¡Á¥‡≈◊Õ¥√«¡ (THC), §«“¡«àÕß‰«¢Õß‡Õπ‰´¡å
phenoloxidase (PO activity), ª√‘¡“≥‚ª√μ’π„ππÈ”‡≈◊Õ¥ (serum protein) ·≈–√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ ‚¥¬∑’Ë§à“¢Õß
ªí®®—¬‡À≈à“π’È®–≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠À≈—ß®“°∑’Ë°ÿâßÕ¬Ÿà„π¿“«–‡§√’¬¥ ·≈– —¡æ—π∏å°—∫§«“¡ “¡“√∂„π°“√μÕ∫ πÕß∑“ß
¥â“π¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß ´÷Ëß®–π”‰ª Ÿà°“√¬Õ¡√—∫‡™◊ÈÕ°àÕ‚√§μà“ßÊ ‰¥â À“°°ÿâßμâÕßÕ¬Ÿà„π ¿“æ·«¥≈âÕ¡∑’Ë‡ªìπ¿“«–‡§√’¬¥
‡ªìπ‡«≈“π“π ‚¥¬ √ÿª ªí®®—¬Õß§åª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π‡À≈à“π’È “¡“√∂„™â‡ªìπ¥—™π’∑’Ë∫àß™’È ¿“«–‡§√’¬¥ (stress in-
dicator) ∑’Ë‡ªìπº≈®“°ªí®®—¬ ‘Ëß·«¥≈âÕ¡ ·≈–¿“«–°“√μ‘¥‡™◊ÈÕ¢Õß°ÿâß°ÿ≈“¥”‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

Abstract

This research aimed to study effects of some environmental factors as stressful conditions, such as
temperature, salinity, pH, dissolved oxygen content, ammonia concentration and alkalinity on some
haemato-immunological parameters of black tiger shrimp (Penaeus monodon) rearing in earthen pond
and under laboratory facility. Shrimp in laboratory exposed to stress conditions according to environmen-
tal changes. Artificial infections with luminous bacteria, Vibrio harveyi, white spot syndrome virus
(WSSV) and yellow head virus (YHV) of shrimp were also carried out to assess the immunological
responses of the shrimp. The investigated haemato-immunological parameters were: the total haemocyte
count (THC), phenoloxidase (PO) activity, serum protein concentration, blood glucose, blood pH and
clotting time. The results showed that shrimp exposed to stress agents from environmental changes and
bacterial- or viral-infected shrimp exhibited significant decrease of THC, PO activity, serum protein
concentration and blood glucose, compared to the controls. The decrease of such haemato-immunologi-
cal parameters will increase the susceptibility of the shrimp to pathogens. Thus, shrimp always maintain
a low level of alertness to pathogens and/or environmental change. In conclusion, among the investigated
haemato-immunological parameters, THC, PO activity, serum protein concentration and blood glucose
were the most sensitive parameters to stress and infection conditions and could be virtually incorporated
in shrimp cultivation programs, as well valuable references of shrimp health status.
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∫∑π”

Õÿμ “À°√√¡°“√‡æ“–‡≈’È¬ß°ÿâß∑–‡≈„πª√–‡∑»‰∑¬
‡ªìπ∏ÿ√°‘®∑’Ë„Àâº≈μÕ∫·∑π Ÿß ‚¥¬‡©æ“–°ÿâß°ÿ≈“¥” ‰¥â
°≈“¬‡ªìπ ‘π§â“‡°…μ√∑’Ë¡’¡Ÿ≈§à“°“√ àßÕÕ°ªï≈–À≈“¬
À¡◊Ëπ≈â“π∫“∑ ¡’°“√æ—≤π“°“√‡≈’È¬ß®“°√–∫∫¥—Èß‡¥‘¡
(extensive system) ∑’ËÕ“»—¬¿Ÿ¡‘ªí≠≠“™“«∫â“π¡“‡ªìπ
√–∫∫æ—≤π“ (intensive system) ∑’ËμâÕßÕ“»—¬À≈—°
«‘™“°“√ ·≈–„™â‡∑§‚π‚≈¬’„π°√–∫«π°“√º≈‘μ·≈–°“√
®—¥°“√ °“√‡μ‘∫‚μÕ¬à“ß√«¥‡√Á«¢ÕßÕÿμ “À°√√¡°“√
‡æ“–‡≈’È¬ß°ÿâß∑–‡≈‰¥â°àÕ„Àâ‡°‘¥ªí≠À“μà“ßÊ μ‘¥μ“¡¡“ ∑—Èß
ªí≠À“ ‘Ëß·«¥≈âÕ¡ §ÿ≥¿“æπÈ” ·≈–‚¥¬‡©æ“–ªí≠À“‚√§
√–∫“¥ ́ ÷Ëß°àÕ„Àâ‡°‘¥§«“¡ Ÿ≠‡ ’¬μàÕ‡°…μ√°√ºŸâ‡≈’È¬ß°ÿâß ‡¡◊ËÕ
‡°‘¥ªí≠À“§ÿ≥¿“æπÈ”‰¡à‡À¡“– ¡ À√◊Õ‡°‘¥‚√§√–∫“¥
‡°…μ√°√¡—°®–„Àâ§«“¡ ”§—≠°—∫°“√„™â¬“ªØ‘™’«π–·≈–
 “√‡§¡’μà“ßÊ „π°“√·°â‰¢ªí≠À“¥—ß°≈à“« ´÷Ëß‡ªìπ∑’Ë∑√“∫
¥’«à“°“√„™â¬“·≈– “√‡§¡’¡—°°àÕ„Àâ‡°‘¥º≈°√–∑∫μ‘¥μ“¡¡“
∑—ÈßμàÕμ—« —μ«åπÈ” ºŸâ∫√‘‚¿§ ·≈– ‘Ëß·«¥≈âÕ¡ ‚¥¬‡©æ“–
ªí≠À“°“√μ°§â“ß¢Õß¬“·≈– “√‡§¡’„π ‘Ëß·«¥≈âÕ¡ ºŸâ
ª√–°Õ∫°“√®÷ßæ¬“¬“¡§âπ§«â“«‘®—¬‡æ◊ËÕÀ“·π«∑“ß∑’Ë
‡À¡“– ¡„π°“√ªÑÕß°—π·≈–§«∫§ÿ¡‚√§ ‡æ◊ËÕ≈¥°“√„™â¬“
·≈– “√‡§¡’ ·≈–æ∫«à“§«“¡¬—Ëß¬◊π¢ÕßÕÿμ “À°√√¡°“√
‡≈’È¬ß°ÿâß∑–‡≈„πªí®®ÿ∫—π¢÷ÈπÕ¬Ÿà°—∫§«“¡ “¡“√∂„π°“√
§«∫§ÿ¡‚√§ ·≈–°“√®—¥°“√ ÿ¢¿“æ¢Õß°ÿâß¢ÕßºŸâª√–°Õ∫
°“√‡ªìπÀ≈—° ‰¥â¡’°“√»÷°…“‡°’Ë¬«°—∫√–∫∫¿Ÿ¡‘§ÿâ¡°—π¢Õß
°ÿâß‡æ◊ËÕπ”¡“„™âª√–‡¡‘π ÿ¢¿“æ¢Õß°ÿâß¡“°¢÷Èπ ·≈–ªí®®—¬
∑“ß¥â“π¿Ÿ¡‘§ÿâ¡°—π (immune parameters) ¢Õß°ÿâß ‰¥â
°≈“¬‡ªìπ™’«¥—™π’ (biomarkers) ∑’Ë¡’ª√– ‘∑∏‘¿“æ·≈–¡’
§«“¡ —¡æ—π∏å°—∫ªí®®—¬ ‘Ëß·«¥≈âÕ¡·≈–°“√μ‘¥‡™◊ÈÕ¢Õß°ÿâß
‚¥¬μ√ß

πÕ°®“°π’Èæ∫«à“¢âÕ¡Ÿ≈∑“ß¥â“π √’√«‘∑¬“·≈–
¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß∑’Ë —¡æ—π∏å°—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¿“æ
·«¥≈âÕ¡·≈–°“√‡°‘¥‚√§¬—ß‡ªìπ‡§√◊ËÕß¡◊Õ ”§—≠∑’Ë®–™à«¬
„Àâ‡°…μ√°√ “¡“√∂∑√“∫∂÷ß ¿“«–¢Õß ÿ¢¿“æ°ÿâß„π∫àÕ
‡≈’È¬ß≈à«ßÀπâ“ °àÕπ∑’Ë®–‡°‘¥°“√√–∫“¥¢Õß‚√§ ·≈– “¡“√∂
„™â‡ªìπ·π«∑“ß„π°“√ªÑÕß°—π°“√‡°‘¥‚√§∑’Ë®–μ“¡¡“‰¥â

Õ¬à“ß‰√°Áμ“¡¢âÕ¡Ÿ≈¥—ß°≈à“«¬—ß¡’Õ¬ŸàÕ¬à“ß®”°—¥ ·≈–
 à«π„À≠à‡ªìπ¢âÕ¡Ÿ≈¢Õß°ÿâß„π ¿“æ¢Õß°“√∑¥≈Õß„π
ÀâÕßªØ‘∫—μ‘°“√ ¡“°°«à“¢âÕ¡Ÿ≈®“° ¿“æ¢Õß∫àÕ‡≈’È¬ß
‡ªÑ“À¡“¬¢Õß°“√«‘®—¬§√—Èßπ’È®÷ß¡ÿàß‡πâπ∑’Ë°“√»÷°…“‡ª√’¬∫
‡∑’¬∫º≈¢Õßªí®®—¬ ‘Ëß·«¥≈âÕ¡∫“ßª√–°“√ ‰¥â·°à Õÿ≥À¿Ÿ¡‘
§«“¡‡§Á¡ ª√‘¡“≥ÕÕ° ‘́‡®π≈–≈“¬ ·Õ¡‚¡‡π’¬ ·≈–§à“
§«“¡‡ªìπ¥à“ß (alkalinity) ∑’Ë·μ°μà“ß°—π√–À«à“ß ¿“æ
°“√‡≈’È¬ß„π∫àÕ¥‘π ( ¿“æ∏√√¡™“μ‘) ·≈– ¿“æ°“√
∑¥≈Õß„πÀâÕßªØ‘∫—μ‘°“√ ∑’ËÕ“®¡’º≈μàÕ°“√μÕ∫ πÕß
∑“ß¥â“π¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß°ÿ≈“¥” √«¡∑—Èß°“√»÷°…“º≈
¢Õß°“√μ‘¥‡™◊ÈÕ°àÕ‚√§∫“ß™π‘¥ ‰¥â·°à ·∫§∑’‡√’¬ Vibrio
harveyi, white spot syndrome virus (WSSV) ·≈–
yellow head virus (YHV) μàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß
Õß§åª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß ‰¥â·°à ª√‘¡“≥
‡¡Á¥‡≈◊Õ¥√«¡ (total haemocyte counts, THC), ªØ‘°‘√‘¬“
¢Õß‡Õπ‰´¡å phenoloxidase, ‚ª√μ’π„ππÈ”‡≈◊Õ¥ (serum
protein), ª√‘¡“≥πÈ”μ“≈„π‡≈◊Õ¥ (blood glucose), §à“
§«“¡‡ªìπ°√¥-¥à“ß (blood pH) ·≈–°“√·¢Áßμ—«¢Õß‡≈◊Õ¥
(clotting time)

Õÿª°√≥å·≈–«‘∏’°“√

1.  —μ«å∑¥≈Õß·≈–°“√«“ß·ºπ°“√∑¥≈Õß

„™â°ÿâß°ÿ≈“¥” (Penaeus monodon) ®“°ø“√å¡
„π®—ßÀ«—¥μ√—ß  ß¢≈“ ·≈–ªíμμ“π’ ¢π“¥Õ“¬ÿ 60 «—π
(πÈ”Àπ—°‡©≈’Ë¬ 5.74 °√—¡) ·≈–¢π“¥Õ“¬ÿ 120 «—π
(πÈ”Àπ—°‡©≈’Ë¬ 17.24 °√—¡) ‚¥¬·∫àß°ÿâßÕÕ°‡ªìπ 2 ™ÿ¥

™ÿ¥∑’Ë 1  ”À√—∫°“√»÷°…“Õß§åª√–°Õ∫‡≈◊Õ¥·≈–
¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß∑’ËÕ¬Ÿà„π ¿“æ¢Õß°“√‡≈’È¬ß„π∫àÕ¥‘π π”
°ÿâßμ—«Õ¬à“ß¡“‡°Á∫‡≈◊Õ¥‡æ◊ËÕ«‘‡§√“–ÀåÕß§åª√–°Õ∫‡≈◊Õ¥
·≈–¿Ÿ¡‘§ÿâ¡°—π ‚¥¬¥”‡π‘π°“√∑—π∑’¿“¬„πø“√å¡

™ÿ¥∑’Ë 2  ”À√—∫°“√»÷°…“Õß§åª√–°Õ∫‡≈◊Õ¥·≈–
¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß∑’Ë‡≈’È¬ß„πÀâÕßªØ‘∫—μ‘°“√ ·≈–º≈¢Õß°“√
μ‘¥‡™◊ÈÕμàÕÕß§åª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π ‚¥¬≈”‡≈’¬ß
μ—«Õ¬à“ß°ÿâß∑—Èß Õß°≈ÿà¡Õ“¬ÿ®“°ø“√å¡ ¡“‡≈’È¬ß„π∫àÕ´’‡¡πμå
¢Õß‚√ß‡æ“–øí° »Ÿπ¬å«‘®—¬ ÿ¢¿“æ —μ«åπÈ” ¡À“«‘∑¬“≈—¬
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 ß¢≈“π§√‘π∑√å æ—°°ÿâß‰«âª√–¡“≥ 2  —ª¥“Àå ‡æ◊ËÕ„Àâ°ÿâß
§ÿâπ‡§¬°—∫ ¿“æ°“√∑¥≈Õß (acclimatization) „Àâ
Õ“À“√ª°μ‘«—π≈– 3 ¡◊ÈÕ °àÕπ¥”‡π‘π°“√™—°π”„Àâ¡’°“√
μ‘¥‡™◊ÈÕ ·≈–‡°Á∫‡≈◊Õ¥‡æ◊ËÕ«‘‡§√“–ÀåÕß§åª√–°Õ∫‡≈◊Õ¥·≈–
¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß¿“¬„μâ ¿“«–°“√‡≈’È¬ß„πÀâÕßªØ‘∫—μ‘°“√
μàÕ‰ª
2. °“√μ√«® Õ∫¿“«–°“√μ‘¥‡™◊ÈÕ¢Õß°ÿâß„π∫àÕ‡≈’È¬ß

μ—«Õ¬à“ß°ÿâß®“°∫àÕ‡≈’È¬ß∑’Ëπ”¡“„™â„π°“√»÷°…“
∑¥≈Õß®–μâÕß‡ªìπ°ÿâß ÿ¢¿“æ¥’ ¥—ßπ—Èπ‡æ◊ËÕ„Àâ·πà„®«à“‡ªìπ
°ÿâßª≈Õ¥‡™◊ÈÕ°àÕ‚√§®–μâÕß¡’°“√μ√«® Õ∫°“√μ‘¥‡™◊ÈÕ ‚¥¬
π”°ÿâßμ—«Õ¬à“ß¡“μ√«® Õ∫°“√μ‘¥‡™◊ÈÕ 3 ™π‘¥ ‰¥â·°à
·∫§∑’‡√’¬„π°≈ÿà¡ Vibrio, ‰«√— μ—«·¥ß¥«ß¢“« (WSSV)
·≈–‰«√— À—«‡À≈◊Õß (YHV) ≥ »Ÿπ¬å«‘®—¬ ÿ¢¿“æ —μ«åπÈ”
¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å

°“√μ√«® Õ∫°“√μ‘¥‡™◊ÈÕ·∫§∑’‡√’¬°≈ÿà¡ Vibrio ®–
‡°Á∫μ—«Õ¬à“ßμ—∫ (hepatopancreas) ¢Õß°ÿâß°ÿ≈“¥”¡“
™—ËßπÈ”Àπ—° ·≈–‡¢’Ë¬‡™◊ÈÕ∫πÕ“À“√ Thiosulphate citrate
bile salt agar (TCBS) ´÷Ëß‡ªìπÕ“À“√‡≈’È¬ß‡™◊ÈÕ∑’Ë„™â„π
°“√§—¥‡≈◊Õ°·∫§∑’‡√’¬°≈ÿà¡ Vibrio ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 ÌC
‡ªìπ‡«≈“ 18 ™—Ë«‚¡ß π—∫®”π«π‡™◊ÈÕ∑’Ë‡®√‘≠∫πÕ“À“√
§”π«≥ª√‘¡“≥‡™◊ÈÕμàÕ°√—¡¢ÕßπÈ”Àπ—°μ—∫ ‚¥¬°ÿâß ÿ¢¿“æ
¥’®–μâÕß¡’ª√‘¡“≥‡™◊ÈÕ‰¡à‡°‘π 104 ‚§‚≈π’μàÕ°√—¡¢Õßμ—∫
(Brock and Main, 1994)

°“√μ√«® Õ∫°“√μ‘¥‡™◊ÈÕ WSSV ·≈– YHV ®–
„™â‡∑§π‘§ Polymerase chain reaction (PCR) ·≈–
Reverse transcriptase polymerase chain reaction
(RT-PCR) μ“¡≈”¥—∫ μ“¡«‘∏’°“√∑’Ë¥—¥·ª≈ß®“°
Takahashi ·≈–§≥– (1996) ·≈– Tang ·≈– Lightner
(1999) ‚¥¬°ÿâß∑’Ëπ”¡“∑¥≈Õß®–μâÕßª≈Õ¥‡™◊ÈÕ WSSV
·≈– YHV ®“°°“√μ√«® Õ∫¥â«¬‡∑§π‘§ PCR
3. °“√™—°π”°“√μ‘¥‡™◊ÈÕ„π°ÿâß ”À√—∫™ÿ¥∑¥≈Õß„πÀâÕß

ªØ‘∫—μ‘°“√

°ÿâß°ÿ≈“¥”™ÿ¥∑¥≈Õß„πÀâÕßªØ‘∫—μ‘°“√®–∂Ÿ°
™—°π”„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ°àÕ‚√§ 3 ™π‘¥ §◊Õ ·∫§∑’‡√’¬
‡√◊Õß· ß (Vibrio harveyi), white spot syndrome virus

(WSSV) À√◊Õ yellow head virus (YHV) ‡æ◊ËÕ
»÷°…“º≈¢Õß°“√μ‘¥‡™◊ÈÕμàÕ°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕß§å
ª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π ™—°π”„Àâ¡’°“√μ‘¥‡™◊ÈÕ¡’«‘∏’
°“√¥—ßπ’È

·∫§∑’‡√’¬ π”‡™◊ÈÕ∫√‘ ÿ∑∏‘Ï¢Õß·∫§∑’‡√’¬‡√◊Õß· ß
Vibrio harveyi ∑’Ë‡≈’È¬ß∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ Tryptic soy
agar (TSA) º ¡‡°≈◊Õ·°ß 1.5% ∑’ËÕÿ≥À¿Ÿ¡‘ 35 ÌC
ª√–¡“≥ 20-24 ™—Ë«‚¡ß ¡“≈–≈“¬„ππÈ”‡°≈◊Õ 1.5% ·≈–
ª√—∫„Àâ “√≈–≈“¬‡™◊ÈÕ (bacterial suspension) ¡’
§«“¡‡¢â¡¢âπ¢Õß‡™◊ÈÕ ª√–¡“≥ 106 ‡´≈≈å/¡‘≈≈‘≈‘μ√
(cells/ml) π”¡“©’¥‡¢â“∫√‘‡«≥°≈â“¡‡π◊ÈÕ°ÿâßª≈âÕß∑’Ë 6
ª√‘¡“μ√μ—«≈– 0.1 ¡‘≈≈‘≈‘μ√ (ml) ®”π«π 50 μ—«  à«π
™ÿ¥§«∫§ÿ¡©’¥¥â«¬πÈ”‡°≈◊Õ 1.5% „πª√‘¡“μ√‡∑à“°—π

‰«√—  ‡™◊ÈÕ‰«√— ∑’Ëπ”¡“„™â„π°“√∑¥≈Õß§√—Èßπ’È§◊Õ
white spot syndrome virus (WSSV) ·≈– yellow
head virus (YHV) ‰¥â√—∫§«“¡Õπÿ‡§√“–Àå®“°»Ÿπ¬å«‘®—¬
 ÿ¢¿“æ —μ«åπÈ” ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å π” “√
≈–≈“¬‡™◊ÈÕ‰«√— ∑’Ë‡°Á∫‰«â∑’ËÕÿ≥À¿Ÿ¡‘ -80 ÌC ¡“‡®◊Õ®“ß¥â«¬
phosphate buffer saline (PBS) pH 7.4 ‚¥¬‡®◊Õ®“ß
‡™◊ÈÕ‰«√—  WSSV ·≈– YHV „Àâ¡’§«“¡‡¢â¡¢âπ∑’Ë√–¥—∫
1:106 ·≈– 1:109 μ“¡≈”¥—∫ ·≈â«π”‡™◊ÈÕ‰«√— ∑’Ë‡®◊Õ®“ß
·≈â«¡“©’¥‡¢â“°ÿâß∑¥≈Õß ®”π«π 50 μ—« μ—«≈– 0.1 ml  à«π
™ÿ¥§«∫§ÿ¡©’¥¥â«¬ PBS „πª√‘¡“μ√‡∑à“°—π

À≈—ß®“°°“√©’¥‡™◊ÈÕ‡ªìπ‡«≈“ 3, 7 ·≈– 14 «—π
∑”°“√μ√«® Õ∫√–¥—∫¢Õß°“√μ‘¥‡™◊ÈÕ°àÕ‚√§™π‘¥μà“ßÊ
„π°ÿâß∑¥≈Õßμ“¡«‘∏’°“√¢â“ßμâπ ‡æ◊ËÕ„Àâ·πà„®«à“°ÿâß¡’°“√
μ‘¥‡™◊ÈÕ ®÷ß∑”°“√‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥ ‡æ◊ËÕ«‘‡§√“–ÀåÕß§å
ª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—πμàÕ‰ª
4. °“√«‘‡§√“–ÀåÕß§åª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π

ë ª√‘¡“≥‡¡Á¥‡≈◊Õ¥∑—ÈßÀ¡¥ (total haemocyte
count, THC)

«‘‡§√“–Àåª√‘¡“≥‡¡Á¥‡≈◊Õ¥√«¡¢Õß°ÿâß
μ“¡«‘∏’°“√¢Õß°‘®°“√·≈– ‘∑∏‘ (2538) ‚¥¬¥Ÿ¥‡≈◊Õ¥°ÿâß
®“°∫√‘‡«≥‚§π¢“‡¥‘π ‚¥¬„™â‡¢Á¡¢π“¥ 25G π”‡≈◊Õ¥
∑’Ë‰¥â®“°°ÿâß·μà≈–μ—«¡“‡®◊Õ®“ß¥â«¬ “√≈–≈“¬¢Õß ’¬âÕ¡



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

38
«“√ “√¡À“«‘∑¬“≈—¬∑—°…‘≥
ªï∑’Ë 10 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2550

º≈¢Õß°“√‡ª≈’Ë¬π·ª≈ßªí®®—¬ ‘Ëß·«¥≈âÕ¡
∫“ßª√–°“√·≈–°“√μ‘¥‡™◊ÈÕμàÕÕß§åª√–°Õ∫‡≈◊Õ¥œ

πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

trypan blue ‡¢â¡¢âπ 1% „π “√≈–≈“¬‡°≈◊Õ·°ß 1.5%
„πÕ—μ√“ à«π 1:100 π—∫ª√‘¡“≥‡¡Á¥‡≈◊Õ¥∑—ÈßÀ¡¥‚¥¬„™â
haemacytometer §”π«≥ª√‘¡“≥‡¡Á¥‡≈◊Õ¥∑’Ëπ—∫‰¥â„π
Àπà«¬‡´≈≈åμàÕ≈Ÿ°∫“»°å¡‘≈≈‘‡¡μ√ (cells/mm3)

ë ªØ‘°‘√‘¬“¢Õß‡Õπ‰´¡å phenoloxidase
«‘‡§√“–ÀåªØ‘°‘√‘¬“¢Õß‡Õπ‰´¡å pheno-

loxidase „π‡≈◊Õ¥°ÿâß°ÿ≈“¥” ‚¥¬¥Ÿ¥‡≈◊Õ¥°ÿâßº ¡°—∫
Õ“À“√‡≈’È¬ß‡´≈≈å K-199 ∑’Ë¡’ 4% L-cysteine ‡ªìπ
 “√ªÑÕß°—π°“√·¢Áßμ—«¢Õß‡≈◊Õ¥ (anticoagulant) º ¡
Õ¬Ÿà ®“°π—Èππ”‰ªÀ¡ÿπ‡À«’Ë¬ß∑’Ë§«“¡‡√Á« 6,500 √Õ∫μàÕπ“∑’
(rpm) ‡ªìπ‡«≈“ 2 π“∑’ π”‡©æ“– à«π¢Õß‡¡Á¥‡≈◊Õ¥¡“
‡μ‘¡ cacodylate buffer (pH 7.4) ª√‘¡“μ√ 1 ml π”
‰ª·™à·¢Áß„π‰π‚μ√‡®π‡À≈« (liquid nitrogen) ·≈â«
∑”„Àâ‡´≈≈å·μ°‚¥¬„™â§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß π”‰ªÀ¡ÿπ
‡À«’Ë¬ß∑’Ë§«“¡‡√Á« 12,000 rpm ‡ªìπ‡«≈“ 15 π“∑’ ·¬°
‡©æ“– “√≈–≈“¬ à«π„  (haemocyte lysate, HLS) π”
HLS ¡“«‘‡§√“–ÀåªØ‘°‘√‘¬“¢Õß‡Õπ‰´¡å phenoloxidase
μ“¡«‘∏’°“√¢Õß Smith ·≈– Soderhall (1983) §”π«≥
§à“ activity ¢Õß‡Õπ‰´¡å phenoloxidase ́ ÷Ëß¡’Àπà«¬‡ªìπ
unit/min ‚¥¬∑’Ë 1 unit §◊Õ§«“¡ “¡“√∂¢Õß‡Õπ‰´¡å
phenoloxidase ∑’Ë “¡“√∂‡ª≈’Ë¬π L-DOPA ‰ª‡ªìπ
dopamine ́ ÷Ëß«—¥‰¥â®“°§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë‡æ‘Ë¡¢÷Èπ 0.001
Àπà«¬

ë ª√‘¡“≥‚ª√μ’π„ππÈ”‡≈◊Õ¥ (serum protein)
«‘‡§√“–Àå‚ª√μ’π„ππÈ”‡≈◊Õ¥μ“¡«‘∏’°“√¢Õß

Lowry ·≈–§≥– (1951) ·≈–§”π«≥§«“¡‡¢â¡¢âπ¢Õß
‚ª√μ’π„πμ—«Õ¬à“ß ‚¥¬‡∑’¬∫°—∫°√“ø¡“μ√∞“π¢Õß
‚ª√μ’π¡“μ√∞“π (standard albumin) ∑’Ë√–¥—∫§«“¡
‡¢â¡¢âπμà“ßÊ §«“¡‡¢â¡¢âπ¢Õß‚ª√μ’π®–√“¬ß“π„πÀπà«¬
¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ (mg/ml)

ë ª√‘¡“≥πÈ”μ“≈„π‡≈◊Õ¥ (blood glucose)
«‘‡§√“–Àåª√‘¡“≥πÈ”μ“≈„π‡≈◊Õ¥μ“¡«‘∏’

°“√¢Õß Hyvarinen ·≈– Nikkila (1962) ·≈–§”π«≥
§«“¡‡¢â¡¢âπ¢Õß°≈Ÿ‚§ „πμ—«Õ¬à“ß ‚¥¬‡∑’¬∫°—∫°√“ø
¡“μ√∞“π¢Õß°≈Ÿ‚§ ¡“μ√∞“π∑’Ë√–¥—∫§«“¡‡¢â¡¢âπμà“ßÊ

°—π §«“¡‡¢â¡¢âπ¢ÕßπÈ”μ“≈„π‡≈◊Õ¥®–√“¬ß“π„πÀπà«¬
¡‘≈≈‘°√—¡‡ªÕ√å‡ Á́πμå (mg%)

ë §«“¡‡ªìπ°√¥-¥à“ß¢ÕßπÈ”‡≈◊Õ¥ (blood pH)
«—¥§à“§«“¡‡ªìπ°√¥-¥à“ß¢ÕßπÈ”‡≈◊Õ¥°ÿâß

·μà≈–μ—«‚¥¬„™â‡§√◊ËÕß«—¥§«“¡‡ªìπ°√¥-¥à“ß (micro pH
meter)

ë °“√·¢Áßμ—«¢Õß‡≈◊Õ¥ (clotting time)
°“√À“§à“ clotting time ¢Õß‡≈◊Õ¥°ÿâß

°ÿ≈“¥” ®–∑”°“√‡°Á∫μ—«Õ¬à“ß‡≈◊Õ¥°ÿâßª√‘¡“μ√ª√–¡“≥ 300
‰¡‚§√≈‘μ√ ‚¥¬‰¡àº ¡ anticoagulant ∫√√®ÿ‡≈◊Õ¥≈ß
„πÀ≈Õ¥ microcentrifuge tube ·≈–®—∫‡«≈“∑—π∑’
μ√«® Õ∫°“√·¢Áßμ—«¢Õß‡≈◊Õ¥‚¥¬ —ß‡°μ°“√‡ª≈’Ë¬π ¿“æ
‰ª‡ªìπ«ÿâπ (gelation) ¢Õß‡≈◊Õ¥„πÀ≈Õ¥∑ÿ°Ê 20 «‘π“∑’
®π§√∫ 2 π“∑’ ∫—π∑÷°‡«≈“∑’Ë‡≈◊Õ¥·¢Áßμ—«
5. °“√«‘‡§√“–Àå§ÿ≥¿“æπÈ”

·μà≈–§√—Èß∑’Ë∑”°“√‡°Á∫μ—«Õ¬à“ß°ÿâß∑—Èß„π∫àÕ¥‘π·≈–
™ÿ¥∑¥≈Õß„πÀâÕßªØ‘∫—μ‘°“√ ®–‡°Á∫μ—«Õ¬à“ßπÈ”‡æ◊ËÕπ”¡“
«‘‡§√“–Àå§ÿ≥¿“æ∑“ß°“¬¿“æ·≈–‡§¡’ ‰¥â·°à Õÿ≥À¿Ÿ¡‘
§«“¡‡§Á¡ §à“§«“¡‡ªìπ°√¥-¥à“ß (pH) ª√‘¡“≥ÕÕ°´‘‡®π
≈–≈“¬ §à“§«“¡‡ªìπ¥à“ß (alkalinity) ·≈–·Õ¡‚¡‡π’¬
μ“¡«‘∏’°“√¢Õß Boyd ·≈– Tucker (1992) ‡æ◊ËÕ„™â
‡ªìπ¥—™π’°”Àπ¥°“√‡ª≈’Ë¬π·ª≈ß¢Õßªí®®—¬∑“ß ‘Ëß·«¥≈âÕ¡
¢Õß°ÿâß∑’Ëπ”¡“‡≈’È¬ß¿“¬„μâ ¿“æ°“√∑¥≈Õß
6. °“√«‘‡§√“–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. °“√»÷°…“Õß§åª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß∑’Ë

‡≈’È¬ß„π∫àÕ¥‘π·≈–ÀâÕßªØ‘∫—μ‘°“√

º≈°“√»÷°…“Õ‘∑∏‘æ≈¢Õß°“√‡ª≈’Ë¬π·ª≈ß ¿“æ
·«¥≈âÕ¡„π°“√‡≈’È¬ß ‚¥¬‡©æ“–ªí®®—¬§ÿ≥¿“æπÈ”∑—Èß∑“ß
°“¬¿“æ·≈–‡§¡’∑’ËÕ“® àßº≈μàÕ¿“«–‡§√’¬¥¢Õß°ÿâß°ÿ≈“¥”
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º≈¢Õß°“√‡ª≈’Ë¬π·ª≈ßªí®®—¬ ‘Ëß·«¥≈âÕ¡
∫“ßª√–°“√·≈–°“√μ‘¥‡™◊ÈÕμàÕÕß§åª√–°Õ∫‡≈◊Õ¥œ

πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

‚¥¬∑”°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π
(haemato-immunological parameters) „π‡™‘ß
‡ª√’¬∫‡∑’¬∫√–À«à“ß°ÿâß∑’Ë‡≈’È¬ß„π ¿“æ∏√√¡™“μ‘ (∫àÕ¥‘π)
·≈–°ÿâß∑’Ë‡≈’È¬ß„πÀâÕßªØ‘∫—μ‘°“√´÷Ëß‡ªìπ°ÿâß™ÿ¥‡¥’¬«°—π ‡æ◊ËÕ
À“§«“¡ —¡æ—π∏å√–À«à“ßªí®®—¬§ÿ≥¿“æπÈ”∑’Ë‡ª≈’Ë¬π·ª≈ß
‰ª®“° ¿“æ∏√√¡™“μ‘∑’ËÕ“®¡’º≈μàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß
Õß§åª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π æ∫«à“ªí®®—¬§ÿ≥¿“æπÈ”
‰¥â·°à Õÿ≥À¿Ÿ¡‘∑’Ë≈¥≈ß §«“¡‡§Á¡¢ÕßπÈ”∑’Ë‡æ‘Ë¡¢÷Èπ §à“§«“¡
‡ªìπ°√¥-¥à“ß (pH) ·≈–§«“¡μâÕß°“√¥à“ß (alkalinity)
∑’Ë≈¥≈ß À√◊Õª√‘¡“≥·Õ¡‚¡‡π’¬ ·≈–ÕÕ°´‘‡®π≈–≈“¬„π
πÈ”∑’Ë‡æ‘Ë¡¢÷Èπ„π ¿“æ¢Õß°“√‡≈’È¬ß„πÀâÕßªØ‘∫—μ‘°“√ (μ“√“ß
∑’Ë 1) ®– àßº≈‚¥¬μ√ßμàÕ°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕß§å

ª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß°ÿ≈“¥”∑—Èß Õß°≈ÿà¡Õ“¬ÿ
§◊Õ 60 ·≈– 120 «—π Õ¬à“ßπâÕ¬ 3 ªí®®—¬ ‰¥â·°à ª√‘¡“≥
‡¡Á¥‡≈◊Õ¥√«¡¢Õß°ÿâß (THC) ªØ‘°‘√‘¬“¢Õß‡Õπ‰´¡å
phenoloxidase ·≈–ª√‘¡“≥πÈ”μ“≈„π‡≈◊Õ¥ (blood glu-
cose) ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°ÿâß∑’Ë‡≈’È¬ß„π∫àÕ¥‘π ·≈–æ∫«à“
‰¡à¡’§«“¡·μ°μà“ß°—π¢Õß∑ÿ°§à“Õß§åª√–°Õ∫‡≈◊Õ¥·≈–
¿Ÿ¡‘§ÿâ¡°—π√–À«à“ß°ÿâß°ÿ≈“¥”∑’ËÕ“¬ÿ 60 ·≈– 120 «—π (μ“√“ß
∑’Ë 2) ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π°“√»÷°…“¢Õß°‘®°“√·≈–
§≥– (2543a) ∑’Ëæ∫«à“ª√‘¡“≥‡¡Á¥‡≈◊Õ¥√«¡ ªØ‘°‘√‘¬“
¢Õß‡Õπ‰´¡å phenoloxidase ª√‘¡“≥‚ª√μ’π„π´’√—¡ ·≈–
ª√‘¡“≥πÈ”μ“≈„π‡≈◊Õ¥¢Õß°ÿâß°ÿ≈“¥” ‰¡à¢÷ÈπÕ¬Ÿà°—∫‡æ» ·≈–
¢π“¥¢Õß°ÿâß ¬°‡«âπ«ß®√°“√≈Õ°§√“∫

μ“√“ß∑’Ë 1 §ÿ≥¿“æπÈ”¢Õß∫àÕ¥‘π·≈–ÀâÕßªØ‘∫—μ‘°“√

ªí®®—¬§ÿ≥¿“æπÈ” ∫àÕ¥‘π ÀâÕßªØ‘∫—μ‘°“√

Temperature ( ÌC)
Salinity (ppt)
pH
Alkalinity (ppm)
Ammonia-N (ppm)
Dissolved oxygen (ppm)

28 - 30
5 -7

8.64 - 9.17
82 - 93
0.6 - 1.2

5.34 - 6.83

27 - 28
10 - 15

8.12 - 8.53
68 - 73

1.43 - 1.76
7.82 - 8.94

μ“√“ß∑’Ë 2  Õß§åª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß°ÿ≈“¥”∑’Ë‡≈’È¬ß„π∫àÕ¥‘π·≈–ÀâÕßªØ‘∫—μ‘°“√

Õß§åª√–°Õ∫‡≈◊Õ¥·≈–

¿Ÿ¡‘§ÿâ¡°—π

°ÿâß∑’Ë‡≈’È¬ß„π∫àÕ¥‘π °ÿâß∑’Ë‡≈’È¬ß„πÀâÕßªØ‘∫—μ‘°“√

THC (104 cells/mm3)
PO activity (unit/min/mg-protein)
Serum protein (mg/ml)
Blood glucose (mg%)
Blood pH
Clotting time (second)

5.53 ± 1.79a

125.8 ± 26.0a

109.5 ± 14.5a

33.7 ± 5.5a

7.22 ± 0.10a

20

Õ“¬ÿ 60 «—π

(n=40)

Õ“¬ÿ 120 «—π

(n=40)

Õ“¬ÿ 60 «—π

(n=40)

Õ“¬ÿ 120 «—π

(n=40)

4.55 ± 0.65a

150.0 ± 25.4a

112.9 ± 12.8a

42.1 ± 8.75a

7.23 ± 0.09a

20

2.89 ± 1.17b

35.6 ± 6.8b

125.4 ± 14.8a

72.1 ± 8.2b

7.30 ± 0.09a

20

3.54 ± 0.86b

43.8 ± 18.6b

126.5 ± 15.2a

65.2 ± 9.0b

7.21 ± 0.07a

20

Values (mean ± S.D.) followed by the same letter in a row do not differ significantly at P = 0.05
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º≈¢Õß°“√‡ª≈’Ë¬π·ª≈ßªí®®—¬ ‘Ëß·«¥≈âÕ¡
∫“ßª√–°“√·≈–°“√μ‘¥‡™◊ÈÕμàÕÕß§åª√–°Õ∫‡≈◊Õ¥œ

πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

°“√»÷°…“°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕß§åª√–°Õ∫‡≈◊Õ¥
·≈–¿Ÿ¡‘§ÿâ¡°—π‰¥â¡’√“¬ß“π„π°ÿâß°≈ÿà¡ penaeid À≈“¬™π‘¥
‡™àπ Penaeus stylirostris ∑’ËÕ¬Ÿà„π ¿“«–∑’Ë¡’ÕÕ°´‘‡®π
≈–≈“¬μË” (Le Moullac et al., 1998) À√◊Õ√–À«à“ß°“√
≈Õ°§√“∫ (Le Moullac et al., 1997) À√◊Õ„π°ÿâß≠’ËªÿÉπ
P. japonicus (Hennig et al., 1998) ·≈–°ÿâß°ÿ≈“¥” P.
monodon (Sritunyalucksana et al., 1999) ¡’°“√
»÷°…“°“√°√–μÿâπªí®®—¬∑“ß¥â“π¿Ÿ¡‘§ÿâ¡°—π∑’Ë —¡æ—π∏å°—∫
°“√μ‘¥‡™◊ÈÕ‰«√—  À√◊ÕÀ≈—ß®“°°“√„Àâ “√°√–μÿâπ¿Ÿ¡‘§ÿâ¡°—π
√«¡∂÷ß„π°ÿâß Litopenaeus setiferus ∑’Ë¡’√“¬ß“π‡°’Ë¬«
°—∫º≈¢Õß§«“¡‡§√’¬¥ (stress) μàÕÕß§åª√–°Õ∫‡≈◊Õ¥
·≈–ªí®®—¬∑“ß¿Ÿ¡‘§ÿâ¡°—π (Sanchez et al., 2001) ·≈–
√“¬ß“π à«π„À≠àæ∫«à“ªí®®—¬∑“ß¥â“π¿ÿ¡‘§ÿâ¡°—π∑’ËÕàÕπ‰À«
μàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß ‘Ëß·«¥≈âÕ¡¡“°∑’Ë ÿ¥ §◊Õ ª√‘¡“≥
‡¡Á¥‡≈◊Õ¥√«¡ (THC) ‡™àπ‡¥’¬«°—∫º≈®“°°“√»÷°…“§√—Èß
π’Èæ∫«à“°ÿâß°ÿ≈“¥”∑’Ë‡≈’È¬ß„πÀâÕßªØ‘∫—μ‘°“√®–¡’ THC ≈¥≈ß
∂÷ß 22 - 47% ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°ÿâß∑’Ë‡≈’È¬ß„π∫àÕ¥‘π ÷́Ëß
 Õ¥§≈âÕß°—∫°“√»÷°…“„π°ÿâß Farfantepenaeus paulensis
∑’Ëæ∫«à“°“√‡ª≈’Ë¬π·ª≈ß¢Õß§«“¡‡§Á¡πÈ”®–∑”„Àâ°ÿâß¡’
ª√‘¡“≥‡¡Á¥‡≈◊Õ¥√«¡≈¥≈ß∂÷ß 40% ¿“¬„π‡«≈“ 2  —ª¥“Àå
(Perazzolo, et al., 2002) À√◊Õ THC ¢Õß°ÿâß L.
setiferus ®–≈¥≈ß∂÷ß 43% À≈—ß®“°π”¡“‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘
27 ÌC ‡ªìπ‡«≈“ 7 «—π ‡¡◊ËÕ‡∑’¬∫°—∫ THC ¢Õß°ÿâß∑’Ë®—∫¡“
„À¡àÊ (Sanchez et al., 2001) °‘®°“√·≈–§≥– (2543b)
‰¥â√“¬ß“πª√‘¡“≥‡¡Á¥‡≈◊Õ¥√«¡¢Õß°ÿâß°ÿ≈“¥”∑’Ë‡≈’È¬ß∑’Ë
Õÿ≥À¿Ÿ¡‘ 30 ÌC ®–¡’§à“ Ÿß°«à“∑’ËÕÿ≥À¿Ÿ¡‘ 25 ÌC ª√–¡“≥
35% ·μà®“°√“¬ß“π°“√»÷°…“º≈¢Õß·Õ¡‚¡‡π’¬∑’Ë√–¥—∫
§«“¡‡¢â¡¢âπ μà“ß Ê μ—Èß·μà 0, 1.10, 5.24, 11.10 ·≈–
21.60 mg/l ‰¡à¡’º≈μàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß THC „π
°ÿâß¢“« L. vannamei Õ¬à“ß¡’π—¬ ”§—≠ (Liu and Chen,
2004)

‡´≈≈å‡¡Á¥‡≈◊Õ¥°ÿâß®–¡’∫∑∫“∑‚¥¬μ√ß‡°’Ë¬«¢âÕß
°—∫°“√μÕ∫ πÕß∑“ß¥â“π¿Ÿ¡‘§ÿâ¡°—π¥â“π‡´≈≈å (cellular
immune reaction) ¢Õß°ÿâß √«¡∑—Èß‡ªìπ∫√‘‡«≥∑’Ë®–¡’
°“√· ¥ßÕÕ°¢Õß¬’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√ —ß‡§√“–Àå “√πÈ”

Õ◊ËπÊ ∑’Ë‡°’Ë¬«¢âÕß°—∫¿Ÿ¡‘§ÿâ¡°—π (Gross et al., 2001)
¥—ßπ—Èπ°“√≈¥≈ß¢Õß THC ‡ªìπ√–¬–‡«≈“π“π¢Õß°ÿâß∑’Ë
‡≈’È¬ß‡π◊ËÕß¡“®“°°“√‡ª≈’Ë¬π·ª≈ß¢Õßªí®®—¬ ‘Ëß·«¥≈âÕ¡ ®–
∑”„Àâ°ÿâß¡’§«“¡μâ“π∑“π‚√§≈¥≈ß ·≈–¬Õ¡√—∫‡™◊ÈÕ°àÕ‚√§
‰¥âßà“¬¢÷Èπ

º≈®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“°ÿâß∑’Ëπ”¡“‡≈’È¬ß„π
ÀâÕßªØ‘∫—μ‘°“√¬—ß¡’ªØ‘°‘√‘¬“¢Õß‡Õπ‰´¡å phenoloxidase
≈¥≈ßª√–¡“≥ 70% ∑—Èßπ’È —¡æ—π∏å°—∫ª√‘¡“≥‡¡Á¥‡≈◊Õ¥∑’Ë
≈¥≈ß ‡π◊ËÕß®“°¡’√“¬ß“π™—¥‡®π«à“¡“°°«à“ 90% ¢Õß
‡Õπ‰´¡å phenoloxidase ®–æ∫Õ¬Ÿà„π‡¡Á¥‡≈◊Õ¥°ÿâß ·≈–
ª√–¡“≥ 10% æ∫„π à«π¢ÕßπÈ”‡≈◊Õ¥ (Perazzolo and
Barracco, 1997) ¥—ßπ—Èπ‡¡◊ËÕ°ÿâß¡’ª√‘¡“≥‡¡Á¥‡≈◊Õ¥
≈¥≈ß ®÷ß àßº≈„Àâ§«“¡«àÕß‰«À√◊Õª√‘¡“≥¢Õß‡Õπ‰´¡å
phenoloxidase ≈¥≈ß¥â«¬ Õ¬à“ß‰√°Áμ“¡¬—ß‰¡à¡’√“¬ß“π
«à“ªí®®—¬ ‘Ëß·«¥≈âÕ¡®–¡’º≈‚¥¬μ√ßμàÕ°“√‡ª≈’Ë¬π·ª≈ß
¢Õßª√‘¡“≥‡Õπ‰´¡å phenoloxidase πÕ°®“°√“¬ß“π
¢Õß Liu and Chen (2004) ∑’Ëæ∫«à“°ÿâß¢“« L. vannamei
∑’ËÕ¬Ÿà„ππÈ”∑’Ë¡’§«“¡‡¢â¡¢âπ¢Õß·Õ¡‚¡‡π’¬ Ÿß°«à“ 5.24
mg/ml À≈—ß®“° 7 «—π ®–¡’ phenoloxidase activity
≈¥≈ß ª√–¡“≥ 20% „π¢≥–∑’Ëª√‘¡“≥‡¡Á¥‡≈◊Õ¥√«¡‰¡à
‡ª≈’Ë¬π·ª≈ß√–∫∫ proPO ¢Õß°ÿâß®–‡°’Ë¬«¢âÕß°—∫°“√
·μ°¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥ (degranulation) ®“°°“√
°√–μÿâπ¥â«¬ “√ª√–°Õ∫¢Õßºπ—ß‡´≈≈å¢Õß®ÿ≈™’æμà“ßÊ
À≈—ß®“°°“√μ‘¥‡™◊ÈÕ ·μà°“√«—¥§«“¡«àÕß‰«¢Õß‡Õπ‰´¡å
phenoloxidase „πÀ≈Õ¥∑¥≈Õß®–°√–μÿâπ‚¥¬„™â
trypsin

√–¥—∫πÈ”μ“≈„π‡≈◊Õ¥ (blood glucose)  “¡“√∂
„™â‡ªìπ¥—™π’∑’Ë∫àß∫Õ°∂÷ß ¿“«–‡§√’¬¥¢Õß°ÿâß‰¥â¥’ ®“°°“√
»÷°…“§√—Èßπ’Èæ∫«à“ª√‘¡“≥πÈ”μ“≈„π‡≈◊Õ¥¢Õß°ÿâß°ÿ≈“¥”∑’Ë
‡≈’È¬ß„πÀâÕßªØ‘∫—μ‘°“√®–¡’§à“ Ÿß°«à“°ÿâß∑’Ë‡≈’È¬ß„π∫àÕ¥‘π
ª√–¡“≥ 55 - 114%  Õ¥§≈âÕß°—∫√“¬ß“π¢Õß°‘®°“√
·≈–§≥– (2543d) ∑’Ëæ∫«à“°ÿâß∑’Ë‡≈’È¬ß„π ¿“«–‡§√’¬¥„π
ÀâÕßªØ‘∫—μ‘°“√®–¡’√–¥—∫¢ÕßπÈ”μ“≈„π‡≈◊Õ¥ Ÿß¢÷Èπª√–¡“≥
40% ∑—Èßπ’È‡ªìπº≈‚¥¬μ√ß¡“®“°°“√‡ª≈’Ë¬π·ª≈ß¢Õß
 ¿“æ·«¥≈âÕ¡ πÕ°®“°π’È¬—ß¡’√“¬ß“π„π°ÿâß°ÿ≈“¥”∑’ËÕ¬Ÿà
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º≈¢Õß°“√‡ª≈’Ë¬π·ª≈ßªí®®—¬ ‘Ëß·«¥≈âÕ¡
∫“ßª√–°“√·≈–°“√μ‘¥‡™◊ÈÕμàÕÕß§åª√–°Õ∫‡≈◊Õ¥œ

πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

„π¿“«–∑’Ë¡’ÕÕ°´‘‡®π≈–≈“¬„ππÈ”§àÕπ¢â“ßμË”®–¡’ª√‘¡“≥
πÈ”μ“≈„π‡≈◊Õ¥ Ÿß¢÷Èπ (Hall and van Ham, 1998)

º≈°“√»÷°…“§√—Èßπ’Èæ∫«à“°“√‡ª≈’Ë¬π·ª≈ß¢Õß
ªí®®—¬ ‘Ëß·«¥≈âÕ¡‰¡à¡’º≈μàÕª√‘¡“≥‚ª√μ’π„ππÈ”‡≈◊Õ¥ §à“
§«“¡‡ªìπ°√¥-¥à“ß ·≈–‡«≈“∑’Ë„™â„π°“√·¢Áßμ—«¢Õß‡≈◊Õ¥
°ÿâß°ÿ≈“¥” ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π°“√»÷°…“„π°ÿâß°ÿ≈“¥”
¢Õß°‘®°“√·≈–§≥– (2543b) ∑’Ëæ∫«à“‚ª√μ’π„ππÈ”‡≈◊Õ¥
·≈– pH ¢ÕßπÈ”‡≈◊Õ¥¡’§à“‡©≈’Ë¬∑’Ë‰¡à·μ°μà“ß°—π√–À«à“ß
°ÿâß∑’Ë‡≈’È¬ß„π∫àÕ¥‘π ·≈–°ÿâß∑’Ë‡≈’È¬ß„πÀâÕßªØ‘∫—μ‘°“√ ∑—Èßπ’È
‡π◊ËÕß®“°„π ¿“æª°μ‘√–∫∫ √’√«‘∑¬“¢Õß ‘Ëß¡’™’«‘μ®–¡’
°“√ª√—∫μ—«‡æ◊ËÕ√—°…“ ¡¥ÿ≈¢Õß pH „π‡≈◊Õ¥„Àâ§ß∑’Ë
Õ¬à“ß‰√°Áμ“¡¬—ß¡’∫“ß√“¬ß“π∑’Ë¬◊π¬—π«à“ªí®®—¬ ‘Ëß·«¥≈âÕ¡
‚¥¬‡©æ“–§«“¡‡§Á¡∑’Ë≈¥≈ß À√◊Õª√‘¡“≥·Õ¡‚¡‡π’¬∑’Ë
‡æ‘Ë¡¢÷Èπ √«¡∑—Èß¿“«–‡§√’¬¥Õ◊ËπÊ ¡’º≈∑”„Àâª√‘¡“≥‚ª√μ’π
„π‡≈◊Õ¥°ÿâß≈¥≈ß‰¥â (Chen et al.,1994; Chen and
Cheng, 1995; Perazzolo et al., 2002) πÕ°®“°π’È
®“°°“√»÷°…“„π°ÿâß western rock lobster ¬—ßæ∫«à“
ªí®®—¬§«“¡‡§√’¬¥¡’ à«π ”§—≠∑’Ë∑”„Àâ‡«≈“∑’Ë„™â„π°“√
·¢Áßμ—«¢Õß‡≈◊Õ¥ (clotting time) ≈¥≈ß∑—ÈßÊ ∑’Ë°ÿâß°≈ÿà¡
¥—ß°≈à“«¡’ THC ≈¥≈ß (Jussila et al., 2001) ´÷ËßÕ“®
®–¡’§«“¡‡ªìπ‰ª‰¥â∑’Ë clotting time ¢Õß°ÿâßÕ“®®–
 —¡æ—π∏å°—∫ªí®®—¬Õ◊Ëπ Ê πÕ°‡Àπ◊Õ®“° clotting proteins
∑’Ë∂Ÿ°ª≈àÕ¬ÕÕ°¡“æ√âÕ¡°—∫°“√·μ°μ—«¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥

2. °“√»÷°…“º≈¢Õß°“√μ‘¥‡™◊ÈÕμàÕÕß§åª√–°Õ∫‡≈◊Õ¥

·≈–¿Ÿ¡‘§ÿâ¡°—π

®“°°“√»÷°…“º≈¢Õß°“√μ‘¥‡™◊ÈÕ°àÕ‚√§∑’Ë ”§—≠  3
™π‘¥ ‰¥â·°à ·∫§∑’‡√’¬ V. harveyi, ‰«√— μ—«·¥ß¥«ß¢“«
(WSSV) ·≈–‰«√— À—«‡À≈◊Õß (YHV) μàÕÕß§åª√–°Õ∫
‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß°ÿ≈“¥”∑—Èß Õß°≈ÿà¡Õ“¬ÿ (60 ·≈–
120 «—π) „πÀâÕßªØ‘∫—μ‘°“√ æ∫«à“°ÿâß°ÿ≈“¥”∑—Èß Õß°≈ÿà¡
Õ“¬ÿ¡’°“√μÕ∫ πÕßμàÕ°“√μ‘¥‡™◊ÈÕ∑—Èß “¡™π‘¥‡ªìπ‰ª„π
∑‘»∑“ß‡¥’¬«°—π °≈à“«§◊Õ∑ÿ°Õß§åª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘
§ÿâ¡°—π∑’Ëμ√«®«—¥¡’§à“≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ‡∑’¬∫°—∫
°ÿâß„π°≈ÿà¡§«∫§ÿ¡ ¬°‡«âπ§«“¡‡ªìπ°√¥¥à“ß (pH) ¢Õß

‡≈◊Õ¥°ÿâß∑’Ë‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß πÕ°®“°π’È¬—ßæ∫«à“‡«≈“∑’Ë
„™â„π°“√·¢Áßμ—«¢Õß‡≈◊Õ¥ (blood clotting) ¢Õß°ÿâß∑’Ë
μ‘¥‡™◊ÈÕ∑—Èß “¡™π‘¥¬—ß‡æ‘Ë¡¢÷ÈπÕ’°¥â«¬

‚¥¬∑’Ë°ÿâßÕ“¬ÿ 60 «—π ∑’Ëμ‘¥‡™◊ÈÕ V. harveyi, WSSV
·≈– YHV ¡’ª√‘¡“≥¢Õß‡¡Á¥‡≈◊Õ¥√«¡≈¥≈ß 35%, 70%
·≈– 50% μ“¡≈”¥—∫ PO activity ≈¥≈ß 34%, 89% ·≈–
84% μ“¡≈”¥—∫ ‚ª√μ’π„ππÈ”‡≈◊Õ¥≈¥≈ß 12%, 22% ·≈–
15% μ“¡≈”¥—∫ ª√‘¡“≥πÈ”μ“≈„π‡≈◊Õ¥≈¥≈ß 63%, 71%
·≈– 65% μ“¡≈”¥—∫ ·≈–‡«≈“∑’Ë„™â„π°“√·¢Áßμ—«¢Õß
‡≈◊Õ¥¢Õß°ÿâß∑¥≈Õß à«π„À≠à‡æ‘Ë¡¢÷Èπ‡ªìπ 40 «‘π“∑’ „π
¢≥–∑’Ë°ÿâßª°μ‘ à«π„À≠à¡’§à“ clotting time 20 «‘π“∑’
 à«π°ÿâßÕ“¬ÿ 120 «—π ∑’Ëμ‘¥‡™◊ÈÕ V. harveyi, WSSV ·≈–
YHV ¡’ª√‘¡“≥¢Õß‡¡Á¥‡≈◊Õ¥√«¡≈¥≈ß 28%, 58% ·≈–
67% μ“¡≈”¥—∫ PO activity ≈¥≈ß 27%, 37% ·≈– 33%
μ“¡≈”¥—∫ ‚ª√μ’π„ππÈ”‡≈◊Õ¥≈¥≈ß 18%, 32% ·≈– 21%
μ“¡≈”¥—∫ ª√‘¡“≥πÈ”μ“≈„π‡≈◊Õ¥≈¥≈ß 74%, 58% ·≈–
48% μ“¡≈”¥—∫ ·≈–‡«≈“∑’Ë„™â„π°“√·¢Áßμ—«¢Õß‡≈◊Õ¥
¢Õß°ÿâß∑¥≈Õß à«π„À≠à‡æ‘Ë¡¢÷Èπ‡ªìπ 120 «‘π“∑’ „π¢≥–∑’Ë
°ÿâßª°μ‘ à«π„À≠à¡’§à“ clotting time 20 «‘π“∑’ (μ“√“ß∑’Ë
3 ·≈– 4)

º≈°“√»÷°…“¬—ßæ∫«à“°“√μ‘¥‡™◊ÈÕ‚¥¬‡©æ“–‡™◊ÈÕ
‰«√—  WSSV ·≈– YHV ®– —¡æ—π∏å°—∫°“√≈¥≈ß¢Õß
ª√‘¡“≥‡¡Á¥√«¡ ·≈– PO activity „π —¥ à«π∑’Ë Ÿß¡“°
‡¡◊ËÕ‡∑’¬∫°—∫°ÿâßª°μ‘  Õ¥§≈âÕß°—∫√“¬ß“π¢Õß°‘®°“√
·≈–§≥– (2543d) ∑’Ëæ∫«à“°ÿâß°ÿ≈“¥”∑’Ëμ‘¥‡™◊ÈÕ‰«√— À—«
‡À≈◊Õß À√◊Õ‰«√— μ—«·¥ß¥«ß¢“«®–¡’ª√‘¡“≥‡¡Á¥‡≈◊Õ¥√«¡
·≈– PO activity ≈¥≈ß Ÿß ÿ¥∂÷ß 82% ·≈– 68% μ“¡
≈”¥—∫ ∑—Èßπ’ÈÕ“®‡ªìπº≈¡“®“°°“√∑’Ë‰«√— À—«‡À≈◊Õß®–
‡¢â“‰ª‡æ‘Ë¡®”π«π„π‡´≈≈å‡¡Á¥‡≈◊Õ¥‚¥¬μ√ß ‡ªìπº≈„Àâ
‡°‘¥°“√μ“¬¢Õß‡´≈≈å‡¡Á¥‡≈◊Õ¥ „π¢≥–∑’Ë¡’À≈—°∞“π«à“
WSSV  “¡“√∂°àÕ„Àâ‡°‘¥°“√μ‘¥‡™◊ÈÕ„π‡π◊ÈÕ‡¬◊ËÕ∑’Ë∑”
Àπâ“∑’Ëº≈‘μ‡¡Á¥‡≈◊Õ¥ (haematopoietic tissue) ¢Õß°ÿâß
(Supamattaya et al., 1994; Supamattaya, et al.,
1998)
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º≈¢Õß°“√‡ª≈’Ë¬π·ª≈ßªí®®—¬ ‘Ëß·«¥≈âÕ¡
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πæ¥≈ »ÿ°√–°“≠®πå ·≈–§≥–

μ“√“ß∑’Ë 3 Õß§åª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß°ÿ≈“¥”Õ“¬ÿ 60 «—π ∑’Ë∂Ÿ°™—°π”„Àâ¡’°“√μ‘¥‡™◊ÈÕ„πÀâÕßªØ‘∫—μ‘°“√

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

Õß§åª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π

°ÿâß∑’Ë‡≈’È¬ß„πÀâÕßªØ‘∫—μ‘°“√ Õ“¬ÿ 60 «—π

°≈ÿà¡§«∫§ÿ¡
°≈ÿà¡μ‘¥‡™◊ÈÕ
V. harveyi

THC (104 cells/mm3)
PO activity (unit/min/mg-protein)
Serum protein (mg/ml)
Blood glucose (mg%)
Blood pH
Clotting time (second)

°≈ÿà¡μ‘¥‡™◊ÈÕ
WSSV

5.93 ± 1.79a

45.6 ± 5.6a

125.4 ± 14.84a

72.11 ± 8.21a

7.30 ± 0.09a

20

3.87 ± 1.92b

30.0 ± 3.7b

110.5 ± 15.7b

26.96 ± 2.19b

7.36 ± 0.12a

40

°≈ÿà¡μ‘¥‡™◊ÈÕ
YHV

1.77 ± 0.84b

5.2 ± 1.3b

97.8 ± 17.7b

20.58 ± 8.2b

7.27 ± 0.15a

40

2.95 ± 2.23b

7.1 ± 1.6b

107.1 ± 14.3b

25.56 ± 7.99b

7.27 ±  0.08a

40

μ“√“ß∑’Ë 4 Õß§åª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß°ÿ≈“¥”Õ“¬ÿ 120 «—π ∑’Ë∂Ÿ°™—°π”„Àâ¡’°“√μ‘¥‡™◊ÈÕ„πÀâÕßªØ‘∫—μ‘°“√

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

Õß§åª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π

°ÿâß∑’Ë‡≈’È¬ß„πÀâÕßªØ‘∫—μ‘°“√ Õ“¬ÿ 120 «—π

°≈ÿà¡§«∫§ÿ¡
°≈ÿà¡μ‘¥‡™◊ÈÕ
V. harveyi

THC (104 cells/mm3)
PO activity (unit/min/mg-protein)
Serum protein (mg/ml)
Blood glucose (mg%)
Blood pH
Clotting time (second)

°≈ÿà¡μ‘¥‡™◊ÈÕ
WSSV

4.05 ± 2.58a

53.87 ± 8.64a

137.46 ± 16.09a

65.12 ± 9.02a

7.21 ± 0.07a

20

2.93 ± 1.81b

39.36 ± 5.80b

112.56 ± 13.72b

16.95 ± 2.57b

7.25 ± 0.07a

120

°≈ÿà¡μ‘¥‡™◊ÈÕ
YHV

1.72 ± 0.13b

33.67 ± 9.08b

92.79 ± 17.75b

27.10 ± 5.33b

7.11 ± 0.14a

120

1.32 ± 0.94b

36.32 ± 4.94b

109.08 ± 14.32b

34.02 ± 3.62b

7.20 ± 0.28a

120

®“°°“√»÷°…“„π°ÿâß¢“« L. vannamei æ∫«à“°“√
μ‘¥‡™◊ÈÕ Taura syndrome virus ¡’º≈∑”„Àâª√‘¡“≥‡¡Á¥
‡≈◊Õ¥√«¡≈¥≈ß∂÷ß 79% (Song et al., 2003) À√◊Õ
°“√»÷°…“„π°ÿâß°ÿ≈“¥” P. monodon ·≈–°ÿâß≠’ËªÿÉπ
P. japonicus ∑’Ëμ‘¥‡™◊ÈÕ WSSV °Á„Àâº≈°“√»÷°…“„π
≈—°…≥–‡¥’¬«°—π (Hennig et al. 1998; Chang et al.,
1999) ´÷Ëßæ∫«à“°“√·μ°μ—«¢Õß‡´≈≈å ‡¡Á¥‡≈◊Õ¥

(haemocyte lysis) °“√ √â“ß‡´≈≈å∑¥·∑π„π‡π◊ÈÕ‡¬◊ËÕ∑’Ë
¡’°“√μ‘¥‡™◊ÈÕ °“√‡°‘¥‚π¥Ÿ≈ (nodule formation) À√◊Õ
° “ √¢— ¥¢« “ ß° √ –∫«π°“ √  √â “ ß ‡ ´≈≈å ‡ ¡Á ¥ ‡ ≈◊ Õ¥
(haematopoiesis) √–À«à“ß°“√μ‘¥‡™◊ÈÕ®– —¡æ—π∏å°—∫
°“√≈¥≈ß¢Õß THC ‚¥¬μ√ß (Song et al., 2003)
πÕ°®“°π’È°“√»÷°…“§√—Èßπ’È¬—ßæ∫«à“‡ªÕ√å‡´Áπμå°“√≈¥≈ß
¢Õßª√‘¡“≥‡¡Á¥‡≈◊Õ¥·≈– PO activity ¢Õß°ÿâßÕ“¬ÿ 120
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«—π Õ¬Ÿà„π —¥ à«π∑’ËμË”°«à“¢Õß°ÿâßÕ“¬ÿ 60 «—π ®÷ß¡’§«“¡
‡ªìπ‰ª‰¥â∑’Ë¿Ÿ¡‘§ÿâ¡°—π∑’Ë‡°’Ë¬«¢âÕß°—∫‡´≈≈å‡¡Á¥‡≈◊Õ¥¢Õß°ÿâß
¢π“¥„À≠à®–¡’§«“¡ “¡“√∂„π°“√μÕ∫ πÕßμàÕ°“√μ‘¥
‡™◊ÈÕ∑—Èß “¡™π‘¥‰¥â¥’°«à“°ÿâß¢π“¥‡≈Á°

®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“√–À«à“ß°“√μ‘¥‡™◊ÈÕ∑—Èß
 “¡™π‘¥ °ÿâß°ÿ≈“¥”®–¡’ª√‘¡“≥¢Õß‚ª√μ’π„ππÈ”‡≈◊Õ¥≈¥
≈ßÕ¬à“ß¡’π—¬ ”§—≠‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°≈ÿà¡§«∫§ÿ¡ ´÷Ëß
 —¡æ—π∏å°—∫°“√μâÕß„™â‡«≈“¡“°¢÷Èπ„π°“√·¢Áßμ—«¢Õß‡≈◊Õ¥
∑—Èßπ’È‡π◊ËÕß®“°‚ª√μ’π∑’Ë‡°’Ë¬«¢âÕß°—∫°“√·¢Áßμ—«¢Õß‡≈◊Õ¥
(clottable proteins) ®–∂Ÿ°ª≈¥ª≈àÕ¬ÕÕ°¡“¢≥–∑’Ë¡’
°“√·μ°¢Õß‡¡Á¥‡≈◊Õ¥‡π◊ËÕß®“°°“√∂Ÿ°°√–μÿâπ¥â«¬‡™◊ÈÕ°àÕ
‚√§√–À«à“ß°“√μ‘¥‡™◊ÈÕ ¥—ßπ—Èπ‡¡◊ËÕª√‘¡“≥¢Õß‡¡Á¥‡≈◊Õ¥
≈¥≈ß°Á®– àßº≈μàÕª√‘¡“≥¢Õß‚ª√μ’π„π‡≈◊Õ¥¥â«¬
 Õ¥§≈âÕß°—∫°“√»÷°…“„π°ÿâß¢“« L. vannamei ∑’Ëæ∫«à“
°“√μ‘¥‡™◊ÈÕ Taura syndrome virus (TSV) ¡’º≈∑”„Àâ
ª√‘¡“≥‚ª√μ’π„π‡≈◊Õ¥≈¥≈ß 56% ·≈– clottable pro-
teins ≈¥≈ß∂÷ß 80% ·≈–‡≈◊Õ¥¢Õß°ÿâß∑’Ëμ‘¥‡™◊ÈÕ¬—ß¡’°“√
·¢Áßμ—«§àÕπ¢â“ß™â“ (poor coagulate) Õ’°¥â«¬ (Song et
al., 2003) °ÿâß¢π“¥„À≠à (120 «—π) μâÕß„™â‡«≈“„π°“√
·¢Áßμ—«¢Õß‡≈◊Õ¥π“π°«à“„π°ÿâß¢π“¥‡≈Á° (60 °√—¡) ´÷Ëß
Õ“®‡ªìπº≈¡“®“°°ÿâß¢π“¥„À≠à∑’Ëμ‘¥‡™◊ÈÕ¡’‡ªÕ√å‡´Áπμå°“√
≈¥≈ß¢Õßª√‘¡“≥‚ª√μ’π„π‡≈◊Õ¥„π —¥ à«π∑’Ë Ÿß°«à“
πÕ°®“°π’Èæ∫«à“°“√μ‘¥‡™◊ÈÕ¬—ß¡’º≈μàÕ°“√‡ª≈’Ë¬π·ª≈ß
¢Õßª√‘¡“≥πÈ”μ“≈„π‡≈◊Õ¥¢Õß°ÿâß‚¥¬μ√ß ‡™àπ‡¥’¬«°—∫
ªí®®—¬ ‘Ëß·«¥≈âÕ¡Õ◊ËπÊ Õ¬à“ß‰√°Áμ“¡°“√™—°π”„Àâμ‘¥‡™◊ÈÕ
‚¥¬«‘∏’°“√©’¥Õ“®®–¡’º≈°√–∑∫μàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß
Õß§åª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß„π™à«ß —ÈπÊ ∑—Èßπ’È
§«“¡√ÿπ·√ß¢Õßº≈°√–∑∫¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥¢Õß‡¡Á¥‡≈◊Õ¥
°ÿâß∑’Ë∂Ÿ°∑”≈“¬‰ª√–À«à“ß°“√μ‘¥‡™◊ÈÕ

 √ÿªº≈°“√»÷°…“

°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¿“æ·«¥≈âÕ¡„π°“√‡≈’È¬ß
‚¥¬‡©æ“–ªí®®—¬§ÿ≥¿“æπÈ”„π ¿“æ¢Õß°“√‡≈’È¬ß„π∫àÕ¥‘π
·≈–„πÀâÕßªØ‘∫—μ‘°“√´÷Ëß‡ªìπ ¿“«–∑’Ë°àÕ„Àâ‡°‘¥§«“¡‡§√’¬¥
√«¡∑—Èß¿“«–°“√μ‘¥‡™◊ÈÕ°àÕ‚√§∫“ß™π‘¥ ®–¡’º≈‚¥¬μ√ß

μàÕ°“√‡ª≈’Ë¬π·ª≈ß¢ÕßÕß§åª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π
¢Õß°ÿâß°ÿ≈“¥” ‚¥¬‡©æ“–ªí®®—¬ª√‘¡“≥¢Õß‡¡Á¥‡≈◊Õ¥√«¡
(THC), §«“¡«àÕß‰«¢Õß‡Õπ‰´¡å phenoloxidase
(PO activity), ª√‘¡“≥‚ª√μ’π„ππÈ”‡≈◊Õ¥ ·≈–√–¥—∫
πÈ”μ“≈„π‡≈◊Õ¥  “¡“√∂„™â‡ªìπ¥—™π’∑’Ë∫àß™’È ¿“«–‡§√’¬¥
(stress indicator) ∑’Ë‡ªìπº≈®“°ªí®®—¬ ‘Ëß·«¥≈âÕ¡
·≈–¿“«–°“√μ‘¥‡™◊ÈÕ¢Õß°ÿâß°ÿ≈“¥”‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
‚¥¬∑’Ë§à“¢Õßªí®®—¬‡À≈à“π’È®–≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠À≈—ß
®“°∑’Ë°ÿâßÕ¬Ÿà„π¿“«–‡§√’¬¥ ·≈– —¡æ—π∏å°—∫§«“¡ “¡“√∂
„π°“√μÕ∫ πÕß∑“ß¥â“π¿Ÿ¡‘§ÿâ¡°—π¢Õß°ÿâß ÷́Ëß®–π”‰ª Ÿà
°“√¬Õ¡√—∫‡™◊ÈÕ°àÕ‚√§μà“ßÊ ‰¥â À“°°ÿâßμâÕßÕ¬Ÿà„π ¿“æ
·«¥≈âÕ¡∑’Ë‡ªìπ¿“«–‡§√’¬¥‡ªìπ‡«≈“π“π Õ¬à“ß‰√°Áμ“¡
°“√„™âªí®®—¬Õß§åª√–°Õ∫‡≈◊Õ¥·≈–¿Ÿ¡‘§ÿâ¡°—π‡æ◊ËÕ°“√
μ√«® Õ∫ ÿ¢¿“æ¢Õß°ÿâß (health status) ‰¡à “¡“√∂„™â
ªí®®—¬„¥ªí®®—¬Àπ÷Ëß‡æ’¬ßªí®®—¬‡¥’¬«‰¥â ®”‡ªìπ®–μâÕß„™â
À≈“¬Ê ªí®®—¬ª√–°Õ∫°—π ·≈–„πÕπ“§μ¬—ß§ß¡’§«“¡
®”‡ªìπ∑’Ë®–μâÕß»÷°…“·≈–æ—≤π“«‘∏’°“√Õ◊ËπÊ ∑’Ë¡’§«“¡
∂Ÿ°μâÕß·¡àπ¬” ‡™àπ Õ—μ√“°“√®—∫°‘π ‘Ëß·ª≈°ª≈Õ¡¢Õß
‡¡Á¥‡≈◊Õ¥°ÿâß (phagocytic index) ‚¥¬«‘∏’°“√«—¥°“√º≈‘μ
reactive oxygen intermediates (ROIs) À√◊Õª√‘¡“≥
¢Õß beta-glucan binding protein (BGBP) „ππÈ”
‡≈◊Õ¥°ÿâß ‡æ◊ËÕ„™â‡ªìπ¥—™π’„π°“√ª√–‡¡‘π ÿ¢¿“æμàÕ‰ª

‡Õ° “√Õâ“ßÕ‘ß

°‘®°“√ »ÿ¿¡“μ¬å ·≈–  ‘∑∏‘ ∫ÿ≠¬√—μº≈‘π. 2538. °“√
»÷°…“¿Ÿ¡‘§ÿâ¡°—π‚√§·≈–·π«∑“ß°“√„™â«—§ ’́π
ªÑÕß°—π‚√§μ‘¥‡™◊ÈÕ·∫§∑’‡√’¬·≈–‰«√— „π°ÿâß°ÿ≈“¥”
(Penaeus monodon) √“¬ß“π°“√«‘®—¬
 ”π—°ß“π§≥–°√√¡°“√«‘®—¬·Ààß™“μ‘. Àπâ“ 1-17.

°‘®°“√ »ÿ¿¡“μ¬å, ®√’æ√ ‡√◊Õß»√’,  ÿ¿Æ“ §’√’√—∞π‘§¡ ·≈–
π‡√» ´à«π¬ÿ°. 2543a. √–∫∫¿Ÿ¡‘§ÿâ¡°—π‚√§„π
°ÿâß°ÿ≈“¥”: VII. °“√»÷°…“Õß§åª√–°Õ∫‡≈◊Õ¥
·≈–√–∫∫¿Ÿ¡‘§ÿâ¡°—π‚√§„π°ÿâß°ÿ≈“¥”∫πæ◊Èπ∞“π
¢Õß‡æ» (sex) ·≈–¢π“¥ (size) ·≈–«ß®√
≈Õ°§√“∫ (molting cycle). «.  ß¢≈“π§√‘π∑√å
«∑∑. 22 (©∫—∫æ‘‡»…): 623-632.
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°‘®°“√ »ÿ¿¡“μ¬å, ®√’æ√ ‡√◊Õß»√’,  ÿ¿Æ“ §’√’√—∞π‘§¡ ·≈–
π‡√» ´à«π¬ÿ°. 2543b. √–∫∫¿Ÿ¡‘§ÿâ¡°—π‚√§„π
°ÿâß°ÿ≈“¥”: V. º≈¢ÕßÕÿ≥À¿Ÿ¡‘ ª√‘¡“≥
ÕÕ°´‘‡®π≈–≈“¬πÈ” ·≈–§«“¡‡ªìπ°√¥-¥à“ß¢Õß
πÈ”μàÕ√–∫∫¿Ÿ¡‘§ÿâ¡°—π‚√§·≈–Õß§åª√–°Õ∫‡≈◊Õ¥
„π°ÿâß°ÿ≈“¥”. «.  ß¢≈“π§√‘π∑√å «∑∑ .22
(©∫—∫æ‘‡»…): 605-614.

°‘®°“√ »ÿ¿¡“μ¬å, ®√’æ√ ‡√◊Õß»√’,  ÿ¿Æ“ §’√’√—∞π‘§¡ ·≈–
π√‘π∑√å  ß®—π∑√å. 2543c. √–∫∫¿Ÿ¡‘§ÿâ¡°—π‚√§„π
°ÿâß°ÿ≈“¥”: IV. °“√»÷°…“§à“ª°μ‘¢Õß√–∫∫
¿Ÿ¡‘§ÿâ¡°—π·≈–Õß§åª√–°Õ∫‡≈◊Õ¥„π°ÿâß°ÿ≈“¥”.
«.  ß¢≈“π§√‘π∑√å «∑∑. 22 (©∫—∫æ‘‡»…):
597-603.
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