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Establishment of  a cell line from kidney of seabass, Lates calcarifer (Bloch)
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Primary cell culture from caudal fin and kidney of seabass (Lates calcarifer Bloch) using tissue ex-

plant method were cultured in three different medias with various salt concentrations.  Only seabass kidney

(SK) cells grew well in Leibovitze's-15 medium containing 8 g/l of NaCl supplemented with 10 % fetal bovine

serum at an optimum temperature of 25 
o

C.  Over a period of 24 months, SK cells were subcultured over than

75 passages and exhibited epithelial-like cells.  The chromosome number of SK cells was 42.  The cells were

found to be free from bacterial, fungal and mycoplasma contamination. Seabass cells can be kept at -80 
o

C
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Establishment of a cell line from kidney of seabass

Khongpradit, R.,  et al.

and/or in liquid nitrogen (-196 
o

C) for at least 24 months with a survival rate of 83.20 and 74.50 %, respec-

tively.   Nine fish viruses were tested for their infectivity and this SK cells were susceptible to sand goby

virus (SGV), chub reovirus (CRV), snake-head rhabdovirus (SHRV), red seabream iridovirus (RSIV),

seabass iridovirus (SIV) and grouper iridovirus-2 (GIV-2).

Key words : cell line, seabass, Lates calcarifer (Bloch)
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∑¥≈Õß‡æ“–‡≈’È¬ß‡´≈≈å®“°‡π◊ÈÕ‡¬◊ËÕ à«π§√’∫À“ß·≈–‰µ¢Õßª≈“°–æß¢“«   ‚¥¬«‘∏’µ—¥™‘Èπ à«π‡π◊ÈÕ‡¬◊ËÕ„Àâ¡’¢π“¥

‡≈Á° (tissue explant method) „πÕ“À“√ —ß‡§√“–Àåµà“ß°—π 3 ™π‘¥  ´÷Ëß¡’ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß‡°≈◊Õ·°ß (NaCl)

·µ°µà“ß°—π  æ∫«à“‡´≈≈å®“°‡π◊ÈÕ‡¬◊ËÕ à«π‰µ¢Õßª≈“°–æß¢“« (seabass kidney : SK)   “¡“√∂‡®√‘≠‰¥â¥’„πÕ“À“√

‡≈’È¬ß‡´≈≈å Leibovitze's-15 ∑’Ë¡’§«“¡‡¢â¡¢âπ¢Õß‡°≈◊Õ·°ß 8 °√—¡/≈‘µ√ º ¡√«¡°—∫´’√—¡ 10% ∫à¡‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘

25 
o

C  ≈—°…≥–¢Õß‡´≈≈å∑’Ë‰¥â¡’√Ÿª√à“ß‡ªìπ‡´≈≈å‡¬◊ËÕ∫ÿº‘« (epithelial-like cells)  ´÷Ëß “¡“√∂∂à“¬‡≈’È¬ß‡´≈≈å‰¥â 75 §√—Èß

(passages) „π√–¬–‡«≈“ 24 ‡¥◊Õπ  ¡’®”π«π‚§√‚¡‚´¡‡∑à“°—∫ 42  ‰¡àæ∫°“√ªπ‡ªóôÕπ¢Õß·∫§∑’‡√’¬ ‡™◊ÈÕ√“ ·≈–

‰¡‚§æ≈“ ¡“„π‡´≈≈å∑’Ë‡æ“–‡≈’È¬ß‰¥â   “¡“√∂‡°Á∫√—°…“‡´≈≈å¥—ß°≈à“«∑’ËÕÿ≥À¿Ÿ¡‘ -80 
o

C ·≈–‰π‚µ√‡®π‡À≈«‰¥â‡ªìπ

‡«≈“π“π°«à“ 24 ‡¥◊Õπ ‚¥¬¡’Õ—µ√“√Õ¥ 83.20 ·≈– 74.50% µ“¡≈”¥—∫   ®“°°“√∑¥ Õ∫°“√¬Õ¡√—∫‡™◊ÈÕ‰«√—  9 ™π‘¥

æ∫«à“‡´≈≈å∑’Ëº≈‘µ‰¥â “¡“√∂¬Õ¡√—∫‡™◊ÈÕ sand goby virus (SGV),  chub reovirus (CRV),  snake-head rhabdovirus

(SHRV), red seabream iridovirus (RSIV), seabass iridovirus (SIV) ·≈– grouper iridovirus-2 (GIV-2)

¬‘Ëß¢÷Èπ  °“√æ—≤π“°“√‡æ“–‡≈’È¬ß‡´≈≈å®“°ª≈“∑–‡≈®÷ß¡’
§«“¡®”‡ªìπ‡æ◊ËÕ„™â„π°“√»÷°…“‚√§‰«√— ∑’Ë®–‡°‘¥¢÷Èπ∑—Èß„π
ªí®®ÿ∫—π·≈–Õπ“§µ

°“√»÷°…“§√—Èßπ’È‡ªìπ°“√∑¥≈Õß‡æ“–‡≈’È¬ß‡´≈≈å‡π◊ÈÕ
®“° à«π§√’∫À“ß ·≈– à«π‰µ¢Õßª≈“°–æß¢“«  ‚¥¬°“√
µ—¥™‘Èπ à«π¢Õß‡π◊ÈÕ‡¬◊ËÕ„Àâ¡’¢π“¥‡≈Á°  ·≈–π”¡“‡≈’È¬ß„π
Õ“À“√ —ß‡§√“–Àå 3 ™π‘¥ ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‡°≈◊Õ·°ß
∑’Ë·µ°µà“ß°—π  ‡æ◊ËÕ„Àâ∑√“∫™π‘¥¢ÕßÕ“À“√·≈–√–¥—∫§«“¡
‡¢â¡¢âπ¢Õß‡°≈◊Õ·°ß∑’Ë‡À¡“– ¡    ”À√—∫°“√‡æ“–‡≈’È¬ß
‡´≈≈å·≈–„™â‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π ”À√—∫°“√‡æ“–‡≈’È¬ß‡´≈≈å
‡π◊ÈÕ‡¬◊ËÕ¢Õßª≈“∑–‡≈™π‘¥Õ◊ËπÊ „πÕπ“§µ  µ≈Õ¥®π°“√
»÷°…“≈—°…≥–·≈–§ÿ≥ ¡∫—µ‘¢Õß‡´≈≈å‡π◊ÈÕ‡¬◊ËÕ∑’Ëº≈‘µ‰¥â ´÷Ëß
‡ªìπ¢âÕ¡Ÿ≈æ◊Èπ∞“π ”À√—∫°“√„™âª√–‚¬™πå®“°‡´≈≈å‡π◊ÈÕ‡¬◊ËÕ
ª≈“¥—ß°≈à“«µàÕ‰ª

°“√‡æ“–‡≈’È¬ß‡´≈≈åª≈“„πÕ“À“√ —ß‡§√“–Àå‡æ◊ËÕ„™â
ª√–‚¬™πå„π°“√·¬°‡™◊ÈÕ‰«√— ∑’Ë‡ªìπ “‡Àµÿ¢Õß‚√§ª≈“  ‡√‘Ë¡
µâπ¡“‡¡◊ËÕª√–¡“≥ 40 ªï∑’Ëºà“π¡“  π—∫µ—Èß·µà Wolf ·≈–
Quimby (1962)  ª√– ∫§«“¡ ”‡√Á®„π°“√‡æ“–‡≈’È¬ß‡´≈≈å
Rainbow trout gonad (RTG-2)  ´÷Ëß‰¥âπ”¡“„™â„π°“√
·¬°‡™◊ÈÕ‰«√— ‰¥âÀ≈“¬™π‘¥   „πªí®®ÿ∫—π∂÷ß·¡â«à“®–¡’°“√
º≈‘µ‡´≈≈åª≈“¢÷Èπ¡“Õ’°À≈“¬™π‘¥·µà à«π„À≠à®–‡ªìπª≈“
„π‡¢µÀπ“«  ‡™àπ  ª≈“·´≈¡Õπ  ª≈“‡∑√â“  ·≈– ª≈“
πÈ”®◊¥Õ’°À≈“¬™π‘¥ (Wolf and Mann, 1980) ·µà‡´≈≈å
ª≈“∑’Ëº≈‘µ®“°ª≈“∑–‡≈„π‡¢µ√âÕπ¬—ß¡’πâÕ¬¡“°·≈–°“√
‡æ‘Ë¡®”π«π¢Õß‰«√— ·µà≈–™π‘¥ §àÕπ¢â“ß®–¡’§«“¡®”‡æ“–
‡®“–®ß°—∫™π‘¥¢Õßª≈“‡Õß ª√–°Õ∫°—∫¡’ª√‘¡“≥°“√‡æ“–
‡≈’È¬ßª≈“∑–‡≈‡æ‘Ë¡¡“°¢÷ÈπÕ¬à“ß√«¥‡√Á«∑”„Àâª≈“∑’Ë‡≈’È¬ß‰«â
¡’‚Õ°“ ‡°‘¥‚√§¢÷Èπ‰¥â   ¥—ßπ—Èπ‡æ◊ËÕ™à«¬„Àâ°“√µ√«®À“‡™◊ÈÕ
‰«√— ∑’Ë‡ªìπ “‡Àµÿ¢Õß‚√§ª≈“¥—ß°≈à“«¡’ª√– ‘∑∏‘¿“æ¡“°
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Õÿª°√≥å·≈–«‘∏’°“√»÷°…“

Õÿª°√≥å·≈–«‘∏’¥”‡π‘π°“√

1. °“√‡æ“–‡≈’È¬ß‡´≈≈å™—Èπµâπ (primary cell culture)

§—¥‡≈◊Õ°≈Ÿ°ª≈“°–æß¢“«∑’Ë¡’ ÿ¢¿“æ¥’ ¢π“¥§«“¡
¬“«‡©≈’Ë¬  2.0-3.0 ´¡.  ®”π«π 3-5 µ—«  π”¡“∑”§«“¡
 –Õ“¥∫√‘‡«≥º‘«≈”µ—«ª≈“¥â«¬ “√≈–≈“¬‰Õ‚Õ¥’π§«“¡
‡¢â¡¢âπ 500  à«π„π≈â“π à«π (ppm) π“π 15 π“∑’  µ—¥
 à«π§√’∫À“ß  (caudal fin)  ·≈–‰µ  (kidney)  ·™à„π
 “√≈–≈“¬øÕ ‡øµ∫—ø‡øÕ√å´“‰≈πå (phosphate buffer

saline ; PBS) pH 7.4 ∑’Ëº ¡¬“ªØ‘™’«π–‡®πµ“¡—¬´‘π
(gentamycin) 250 ‰¡‚§√°√—¡/¡≈. π“π 10 π“∑’  µ—¥
ÕÕ°‡ªìπ™‘Èπ‡≈Á°Ê „Àâ¡’¢π“¥ª√–¡“≥ 0.5-1 ≈∫.¡≈ ‡µ‘¡
Õ“À“√‡≈’È¬ß‡´≈≈å≈ß‰ª‡≈Á°πâÕ¬·≈–π”‰ªª≈Ÿ°‡≈’È¬ß„πø≈“ §å
(tissue culture flask)  ¢π“¥ 25 µ√.´¡. «“ß∑‘Èß‰«â 1-2

™—Ë«‚¡ß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß  ‡æ◊ËÕ„Àâ‡π◊ÈÕ‡¬◊ËÕ‡°“–µ‘¥°—∫æ◊Èπø≈“ µå
®“°π—Èπ®÷ß‡µ‘¡Õ“À“√‡≈’È¬ß‡´≈≈å≈ß‰ªø≈“ §å≈– 5  ¡≈.
 ”À√—∫Õ“À“√∑’Ë„™â„π°“√∑¥ Õ∫°“√‡≈’È¬ß‡´≈≈åª≈“°–æß
¢“«¡’¥â«¬°—π 3 ™π‘¥§◊Õ MEM (minimum essential

medium, Gibco) L-15 (Leibovitze's-15, Gibco) ·≈–
M-199 (medium-199, Gibco) ´÷Ëß Ÿµ√Õ“À“√∑—Èß 3 ™π‘¥
®–∂Ÿ°ª√—∫„Àâ¡’√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‡°≈◊Õ·°ß ÿ¥∑â“¬‡∑à“°—∫
8, 9 ·≈– 10 °√—¡/≈‘µ√  µ“¡≈”¥—∫   ®“°π—Èπ®÷ßº ¡´’√—¡
(fetal bovine serum ; FBS) 20 %  ·≈–¬“ªØ‘™’«π–
‡æππ‘´‘≈≈‘π (penicillin) 200 IU/¡≈.   ‡µ√æ‚µ¡—¬´‘π
(streptomycin) 200 ‰¡‚§√°√—¡/¡≈. ·≈–·Õ¡‚ø‡∑Õ√‘´‘π
(amphotericin) 2.5 ¡°/¡≈. ≈ß„πÕ“À“√∑ÿ° Ÿµ√∑’Ë‡µ√’¬¡
‰«â ∫à¡‡≈’È¬ß‡´≈≈å∑’ËÕÿ≥À¿Ÿ¡‘ 26-28 oC   —ß‡°µ¥Ÿ°“√‡®√‘≠
‡µ‘∫‚µ¢Õß‡´≈≈å∑ÿ°Ê 2 «—π   ‡¡◊ËÕ‡´≈≈å‡®√‘≠‰¥âª√–¡“≥
60-70 %   ¢Õßæ◊Èπ∑’Ëº‘«ø≈“ §å®÷ß∑”°“√∂à“¬‡≈’È¬ß‡´≈≈å
‚¥¬°“√‡µ‘¡ “√≈–≈“¬‡Õπ‰´¡å∑√‘ª´‘π-Õ’¥’∑’‡Õ (trypsin-

EDTA)  §«“¡‡¢â¡¢âπ 0.1 %  ª√‘¡“µ√ 2 ¡≈. ≈ß‰ª‡æ◊ËÕ
¬àÕ¬‡´≈≈å„ÀâÀ≈ÿ¥ÕÕ°®“°°—π   ‡´≈≈å∑’Ë¬àÕ¬‰¥â‡ªìπ‡´≈≈å
‡¥’Ë¬«Ê ®–∂Ÿ°·∫àß‡ªìπ 2  à«π  ‡æ◊ËÕπ”‰ª‡≈’È¬ß„πø≈“ §å
„À¡à (Õ—µ√“°“√∂à“¬‡≈’È¬ß‡´≈≈å‡∑à“°—∫ 1:2) ‡¡◊ËÕ‡´≈≈å‡®√‘≠
‡µÁ¡æ◊Èπø≈“ §å®–∂à“¬‡≈’È¬ß‡´≈≈åµàÕ‰ª®π∂÷ß§√—Èß∑’Ë 5 ®÷ß≈¥
ª√‘¡“≥¢Õß´’√—¡≈ß‡À≈◊Õ‡æ’¬ß 10 %

2. °“√»÷°…“§ÿ≥ ¡∫—µ‘¢Õß‡´≈≈å

2.1 Õÿ≥À¿Ÿ¡‘∑’Ë‡À¡“– ¡·°à°“√‡®√‘≠¢Õß‡´≈≈å (op-

timum temperature growth)  ∑”°“√»÷°…“§«“¡ “¡“√∂
„π°“√‡®√‘≠¢Õß‡´≈≈å√–À«à“ß°“√∂à“¬‡≈’È¬ß‡´≈≈å§√—Èß∑’Ë 45

∑’Ë√–¥—∫Õÿ≥À¿Ÿ¡‘µà“ßÊ °—π §◊Õ  15,   20,  25,   30  ·≈–
35 oC ™ÿ¥≈– 2 ´È”  ‚¥¬∑”°“√µ√«®π—∫ª√‘¡“≥‡´≈≈å¥â«¬
 ‰≈¥åπ—∫‡¡Á¥‡≈◊Õ¥ (hemocytometer) ∑ÿ°Ê «—π µ≈Õ¥
√–¬–‡«≈“°“√∑¥≈Õß 7 «—π  ‚¥¬°”Àπ¥„Àâª√‘¡“≥‡´≈≈å
‡√‘Ë¡µâπ¢Õß·µà≈–ø≈“ §å‡∑à“°—∫ 1.0 × 106 ‡´≈≈å/Õ“À“√
‡≈’È¬ß‡´≈≈å 5 ¡≈.

2.2 ®”π«π‚§√‚¡‚´¡ (number of chromosome)

∑”°“√‡µ√’¬¡µ—«Õ¬à“ß‡´≈≈å ‡æ◊ËÕπ—∫®”π«π‚§√‚¡‚´¡ „π
°“√‡≈’È¬ß‡´≈≈å§√—Èß∑’Ë 45 ·≈– 75  µ“¡«‘∏’°“√¢Õß Earley

(1975)     ‚¥¬°“√‡µ‘¡ “√‚§≈™‘´‘π (colchicine) ≈ß„π
ø≈“ §å∑’Ë‡≈’È¬ß‡´≈≈å‰«â·≈â« 22 ™—Ë«‚¡ß  „Àâ¡’§«“¡‡¢â¡¢âπ
 ÿ¥∑â“¬‡∑à“°—∫ 0.1 ‰¡‚§√°√—¡/¡≈.  ∫à¡‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ 25-

26 oC  µ√«®π—∫®”π«π‚§√‚¡‚´¡¢Õß‡´≈≈åª≈“°–æß¢“«
∑’Ëº≈‘µ‰¥â ¥â«¬°≈âÕß®ÿ≈∑√√»πå·∫∫‡ø §Õπ∑√— ∑å (phase

contrast microscope)

2.3 °“√¬Õ¡√—∫‡™◊ÈÕ‰«√— ¢Õß‡´≈≈åª≈“°–æß¢“«
(viral susceptibility test)  ∑¥ Õ∫§«“¡ “¡“√∂„π°“√
¬Õ¡√—∫‡™◊ÈÕ‰«√— ¢Õß‡´≈≈åª≈“°–æß¢“« „π√–À«à“ß°“√‡≈’È¬ß
‡´≈≈å§√—Èß∑’Ë 75 ‚¥¬„™â‡™◊ÈÕ‰«√— ®”π«π 9 ™π‘¥ (Table 1)

‚¥¬‡≈’È¬ß‡´≈≈åª≈“°–æß¢“«∑’Ë‡æ“–‡≈’È¬ß‰¥â·≈–
‡´≈≈å∑’Ë¡’§«“¡‡©æ“–‡®“–®ß°—∫‰«√— ™π‘¥π—ÈπÊ  Õ¬à“ß≈–
§√÷Ëß„π∂“¥À≈ÿ¡¢π“¥‡≈Á° (96 well plate) ∫à¡‡≈’È¬ß‡´≈≈å
∑’ËÕÿ≥À¿Ÿ¡‘ 25-26 oC π“π 24 ™—Ë«‚¡ß ·≈â«®÷ßÀ¬¥ “√
≈–≈“¬‰«√—  ÷́Ëß∂Ÿ°‡®◊Õ®“ß§√—Èß≈– 10 ‡∑à“„π “√≈–≈“¬ HBSS

(Hank's balance salt solution) ª√‘¡“µ√ 0.1 ¡≈./À≈ÿ¡
®”π«π 4 ´È” „π·µà≈–√–¥—∫§«“¡‡¢â¡¢âπ   ∫à¡‡≈’È¬ß∑’Ë
Õÿ≥À¿Ÿ¡‘ 25-26 oC ‡ªìπ‡«≈“ 14 «—π µ√«®‡™Á§·≈–§”π«≥
§à“‰µ‡µÕ√å®“°√–¥—∫§«“¡‡¢â¡¢âπ ÿ¥∑â“¬∑’Ë‡™◊ÈÕ‰«√—  “¡“√∂
‡¢â“∑”≈“¬‡´≈≈å‰¥â 50%/ª√‘¡“µ√ 1 ¡≈. (TCID

50
/ml)

(Rovozzo and Burke, 1973) µ“¡«‘∏’°“√¢Õß Reed ·≈–
Muench (1938)

2.4 °“√∑¥ Õ∫°“√ªπ‡ªóôÕπ (sterility  test)

∑¥ Õ∫°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ√“ ·∫§∑’‡√’¬ µ“¡«‘∏’°“√¢Õß
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Table 1.  Nine fish viruses were tested for the susceptibility of seabass kidney (SK) cells.

Fish viruses             Designation Source

Rhabdovirus
   snake-head rhabdovirus
Birnavirus
   infectious pancreatic necrosis virus
   sand goby virus
Herpesvirus
   channel catfish virus
Reovirus
   chub reovirus
Iridovirus
   red sea bream iridovirus
   sea bass iridovirus
   grouper iridovirus
     (black fin disease)
   grouper iridovirus
     (blister disease)

SHRV

IPNV
SGV

CCV

CRV

RSIV
SIV

GIV-1

GIV-2

Kasornchandra ·≈–§≥–  (1991)

Wattanavijarn ·≈–§≥–  (1988)

Hedrick ·≈–§≥–  (1986)

Fijan ·≈–§≥–  (1970)

Ahne ·≈– Holbl   (1988)

Nakajima ·≈– Sorimachi  (1994)
‡√«—µ√  ·≈–®‘√“æ√  (2539)
®‘√“æ√  ·≈–‡√«—µ√  (2539)

‡√«—µ√ ·≈–§≥–  (2540)

®‘√“æ√ ·≈–§≥– (2531) „π‡´≈≈åª≈“°–æß¢“«√–À«à“ß
°“√∂à“¬‡≈’È¬ß‡´≈≈å§√—Èß∑’Ë 45 ‚¥¬π”‡´≈≈åª≈“°–æß¢“«´÷Ëß
‡≈’È¬ß„πÕ“À“√‡≈’È¬ß∑’Ë‰¡àº ¡¬“ªØ‘™’«π–¡“·≈â«‰¡àπâÕ¬°«à“
5 §√—Èß ≈Õ°‡´≈≈åÕÕ°®“°ø≈“ §å π”¡“‡≈’È¬ß„πÕ“À“√‡≈’È¬ß
‡™◊ÈÕ·∫§∑’‡√’¬∑√‘ªµ‘°´Õ¬Õ“°“ (tryptic soy agar) ·≈–
Õ“À“√‡≈’È¬ß‡™◊ÈÕ√“‚æ‡∑‚µ‡¥°‚∑√ Õ“°“ (potato dextrose

agar)  ∫à¡‡≈’È¬ß∑’ËÕÿ≥À¿Ÿ¡‘ 30 oC  ‡ªìπ‡«≈“ 7 «—π  ®÷ß∑”
°“√µ√«® Õ∫°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ∑—Èß Õß™π‘¥   ”À√—∫°“√
µ√«® Õ∫°“√ªπ‡ªóôÕπ¢Õß‰¡‚§æ≈“ ¡“ (mycoplasma)

„™â‡∑§π‘§°“√¬âÕ¡¥â«¬ “√‡√◊Õß· ß∫‘ ‡∫π´“‰¡≈å (bisben-

zamide) µ“¡«‘∏’°“√¢Õß Cheng (1975) ·≈–µ√«® Õ∫
¥â«¬°≈âÕß®ÿ≈∑√√»πåø≈ŸÕÕ‡√ ‡´πµå (fluorescent micro-

scope)

2.5 °“√∑¥ Õ∫°“√‡°Á∫√—°…“‡´≈≈å (storage test)

„π√–À«à“ß°“√∂à“¬‡≈’È¬ß‡´≈≈å§√—Èß∑’Ë 75 ∑”°“√‡µ√’¬¡‡´≈≈å
Õ“¬ÿ 24 ™—Ë«‚¡ß  ¬àÕ¬‡´≈≈å„ÀâÀ≈ÿ¥ÕÕ°®“°°—π¥â«¬ “√
≈–≈“¬∑√‘ª´‘π§«“¡‡¢â¡¢âπ 0.1 % ª√—∫§«“¡‡¢â¡¢âπ¢Õß
‡´≈≈åª√–¡“≥  2.5-4.0 × 106 ‡´≈≈å/¡≈.  ¥â«¬Õ“À“√∑’Ë
„™â‡≈’È¬ß‡´≈≈å  ‡µ‘¡ “√‰¥‡¡∏‘≈´—≈‚ø‰´¥å  (dimethylsul-

phoxide : DMSO) „Àâ§«“¡‡¢â¡¢âπ ÿ¥∑â“¬‡∑à“°—∫ 10 %

(ª√‘¡“µ√/ª√‘¡“µ√) ·∫àß„ àÀ≈Õ¥æ≈“ µ‘°§«“¡®ÿ 1 ¡≈.

®”π«π 26 À≈Õ¥  π”‰ª·™à·¢Áß∑’ËÕÿ≥À¿Ÿ¡‘ -80 oC  ‡ªìπ
‡«≈“ 24 ™—Ë«‚¡ß  ‡°Á∫µ—«Õ¬à“ß‡æ◊ËÕµ√«® Õ∫Õ—µ√“√Õ¥‡©≈’Ë¬
Õ’°§√—Èß (2 ´È”) °àÕπ·¬°‡ªìπ 2 ™ÿ¥ ‡æ◊ËÕ·¬°‡°Á∫√—°…“∑’Ë
Õÿ≥À¿Ÿ¡‘ -80 oC ·≈–Õÿ≥À¿Ÿ¡‘ -196 oC (‰π‚µ√‡®π‡À≈«)
π”‡´≈≈å∑’Ë‡°Á∫√—°…“‰«â¡“µ√«® Õ∫Õ—µ√“√Õ¥  ∑ÿ° 4 ‡¥◊Õπ
‡ªìπ‡«≈“ 24 ‡¥◊Õπ

°“√µ√«® Õ∫Õ—µ√“√Õ¥   π”‡´≈≈å¡“À≈Õ¡
≈–≈“¬„ππÈ”Õÿàπ (30-35 oC) ‡µ‘¡Õ“À“√‡≈’È¬ß‡´≈≈åª√‘¡“µ√
5 ¡≈. µ°µ–°Õπ∑’Ë§«“¡‡√Á« 400 × g ‡ªìπ‡«≈“ 5 π“∑’
º ¡µ–°Õπ‡´≈≈å¥â«¬Õ“À“√‡≈’È¬ß‡´≈≈å 5 ¡≈. ‡æ◊ËÕ„Àâ‡´≈≈å
°√–®“¬Õ¬à“ß∑—Ë«∂÷ß°àÕππ”‰ª‡≈’È¬ß„πø≈“ §å ‚¥¬·∫àß “√
≈–≈“¬ 0.5 ¡≈. ¬âÕ¡¥â«¬ “√≈–≈“¬∑√‘æ‡æπ∫≈Ÿ (trypen

blue) §«“¡‡¢â¡¢âπ 0.4 % Õ—µ√“ à«π 1:1 π“π 5 π“∑’
π—∫¥â«¬ ‰≈¥åπ—∫‡¡Á¥‡≈◊Õ¥  ‡æ◊ËÕ§”π«≥Õ—µ√“°“√¡’™’«‘µ
√Õ¥¢Õß‡´≈≈å (viable rate)

º≈°“√∑¥≈Õß

1. °“√º≈‘µ‡´≈≈å™—Èπµâπ (primary cell culture)

®“°°“√∑¥≈Õß‡æ“–‡≈’È¬ß‡´≈≈å®“°‡π◊ÈÕ‡¬◊ËÕ à«π
§√’∫À“ß·≈–‰µ ¢Õßª≈“°–æß¢“«„πÕ“À“√‡≈’È¬ß‡´≈≈å 3



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 25 ©∫—∫∑’Ë 1 ¡.§.-°.æ. 2546
°“√º≈‘µ‡´≈≈å‰≈πå®“° à«π‰µª≈“°–æß¢“«

‡√«—µ√ §ßª√–¥‘…∞å ·≈–§≥–33

™π‘¥ ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢Õß‡°≈◊Õ·°ß·µ°µà“ß°—π  ª√“°Ø
«à“‡´≈≈å®“° à«π‰µ  ¡’≈—°…≥–‡ªìπ‡´≈≈å‡¬◊ËÕ∫ÿº‘« (epithe-

lial-like cells)  (Figure 1)   “¡“√∂‡®√‘≠‰¥â¥’∑’Ë ÿ¥„π
Õ“À“√‡≈’È¬ß‡´≈≈å L-15   “¡“√∂∂à“¬‡≈’È¬ß‡´≈≈å§√—Èß·√°
‰¥â„π —ª¥“Àå∑’Ë 2 ·≈–∂à“¬‡≈’È¬ß‡´≈≈åµàÕ‡π◊ËÕß‰¥â¡“°°«à“
75 §√—Èß„π√–¬–‡«≈“ 24 ‡¥◊Õπ (Figure 2)   à«π‡´≈≈å∑’Ë
‡≈’È¬ß¥â«¬Õ“À“√‡≈’È¬ß‡´≈≈å MEM ·≈– M-199  “¡“√∂
‡®√‘≠‰¥â‡™àπ‡¥’¬«°—π  ·µà™â“°«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡´≈≈å
∑’Ë‡≈’È¬ß¥â«¬Õ“À“√‡≈’È¬ß‡´≈≈å L-15  ·≈–„π°“√∂à“¬‡≈’È¬ß
‡´≈≈å§√—Èß∑’Ë 3   ‡´≈≈å∑’Ë‡≈’È¬ß¥â«¬Õ“À“√‡≈’È¬ß‡´≈≈å M-199

‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß·≈–µ“¬‰ª„π∑’Ë ÿ¥ ¢≥–∑’Ë‡´≈≈ǻ ÷Ëß‡≈’È¬ß
¥â«¬Õ“À“√ MEM ®–‡√‘Ë¡‡ª≈’Ë¬π·ª≈ß≈—°…≥–·≈–µ“¬
‡™àπ‡¥’¬«°—π  „π°“√∂à“¬‡≈’È¬ß‡´≈≈å§√—Èß∑’Ë 5

 ”À√—∫‡´≈≈å®“°‡π◊ÈÕ‡¬◊ËÕ à«π§√’∫À“ß¡’≈—°…≥–
‡ªìπ‡´≈≈å√Ÿª°√– «¬ (fibroblastic-like cells) (Figure 3)

 “¡“√∂‡®√‘≠‰¥â„πÕ“À“√‡≈’È¬ß‡´≈≈å∑—Èß 3 ™π‘¥ ·µà‡®√‘≠
‰¥â™â“°«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡´≈≈å®“°‡π◊ÈÕ‡¬◊ËÕ à«π‰µ ‚¥¬
„π°“√∂à“¬‡≈’È¬ß‡´≈≈å§√—Èß∑’Ë 12  ‡´≈≈å∑’Ë‡≈’È¬ß¥â«¬Õ“À“√
‡≈’È¬ß‡´≈≈å L-15 ‡√‘Ë¡™–ß—°°“√‡®√‘≠‡µ‘∫‚µ·≈–µ“¬„π∑’Ë ÿ¥
 à«π‡´≈≈å∑’Ë‡≈’È¬ß¥â«¬Õ“À“√‡≈’È¬ß‡´≈≈å MEM ·≈– M-

199 ÕàÕπ·Õ·≈–µ“¬√–À«à“ß°“√∂à“¬‡≈’È¬ß„π§√—Èß∑’Ë 3 ·≈–
1 µ“¡≈”¥—∫  ´÷Ëß‰¥â∑”°“√‡ª√’¬∫‡∑’¬∫°“√‡®√‘≠¢Õß‡´≈≈å
¥—ß°≈à“«  ¥—ß· ¥ß„π Table 2 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈¢Õß§«“¡
‡¢â¡¢âπ‡°≈◊Õ·°ß  æ∫«à“‰¡à¡’§«“¡·µ°µà“ß°—π„π√–¥—∫§«“¡
‡¢â¡¢âπ¢Õß‡°≈◊Õ·°ß∑—Èß 3 √–¥—∫  · ¥ß„Àâ‡ÀÁπ«à“Õ“À“√
‡≈’È¬ß‡´≈≈å‚¥¬∑—Ë«‰ª  ´÷Ëß¡’ à«πº ¡¢Õß‡°≈◊Õ·°ß 8 °√—¡/
≈‘µ√    “¡“√∂„™â‡≈’È¬ß‡´≈≈åª≈“°–æß¢“«‰¥â   ‚¥¬‰¡à¡’§«“¡
®”‡ªìπµâÕß‡ √‘¡‡°≈◊Õ·°ß„πÕ“À“√‡≈’È¬ß‡´≈≈åÕ’°

2. °“√»÷°…“§ÿ≥ ¡∫—µ‘¢Õß‡´≈≈å

‡´≈≈å®“° à«π‰µª≈“°–æß¢“«  “¡“√∂‡®√‘≠‰¥â„π
™à«ßÕÿ≥À¿Ÿ¡‘ 25-30 oC ·µà®– “¡“√∂‡®√‘≠‰¥â¥’∑’Ë ÿ¥∑’Ë
√–¥—∫Õÿ≥À¿Ÿ¡‘ 25 oC (Figure 4) ·≈–‡¡◊ËÕ∑”°“√µ√«®π—∫
®”π«π‚§√‚¡‚´¡  æ∫«à“„π°“√∂à“¬‡≈’È¬ß‡´≈≈å§√—Èß∑’Ë  45

®”π«π¢Õß‚§√‚¡‚´¡¡’°“√°√–®“¬µ—«Õ¬Ÿà„π™à«ß 36-48  ·µà
‡´≈≈å à«π„À≠àª√–¡“≥ 43 % ¡’®”π«π‚§√‚¡‚´¡ = 42

‡™àπ‡¥’¬«°—π°—∫„π°“√∂à“¬‡≈’È¬ß‡´≈≈å§√—Èß∑’Ë 75  ́ ÷Ëß‡´≈≈å à«π

„À≠àª√–¡“≥ 51 % ¡’®”π«π‚§√‚¡‚´¡ = 42 (Figure 5 )

®“°°“√∑¥ Õ∫°“√¬Õ¡√—∫‡™◊ÈÕ‰«√—  9 ™π‘¥ æ∫«à“
‡´≈≈å®“°‰µª≈“°–æß¢“«  ¿“¬À≈—ß°“√∂à“¬‡≈’È¬ß‡´≈≈å„π
§√—Èß∑’Ë 75   “¡“√∂¬Õ¡√—∫‡™◊ÈÕ  SHRV,  SGV,  CRV,

RSIV, SIV ·≈– GIV-2 ‰¥â‡ªìπÕ¬à“ß¥’ ·≈–¡’§à“‰µ‡µÕ√å
‡∑à“°—∫ 103.66 , 102.66 , 103.33 , 107.5 , 105.33 ·≈– 103.5

TCID
50

/ml  µ“¡≈”¥—∫ (Table 3)  ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß‡™◊ÈÕ
‰«√—  SIV ÷́Ëß·¬°‰¥â®“°≈Ÿ°ª≈“°–æß¢“«∑’Ë‡ªìπ‚√§¥â«¬
‡´≈≈å∑’Ëº≈‘µ‰¥â„π§√—Èßπ’È‡ªìπ§√—Èß·√°  “¡“√∂ —ß‡°µæ∫°“√
‡ª≈’Ë¬π·ª≈ß¢Õß‡´≈≈åÀ≈—ß°“√√—∫‡™◊ÈÕ (cytopathic effect:

CPE) ‡ªìπ‡«≈“ 3 «—π  (Figure 6) ‡™àπ‡¥’¬«°—∫‡™◊ÈÕ‰«√— 
RSIV ·µà‡√Á«°«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡™◊ÈÕ‰«√— ™π‘¥Õ◊ËπÊ
´÷Ëßæ∫°“√‡°‘¥ CPE „π«—π∑’Ë 6 À√◊Õ 7  À≈—ß°“√√—∫‡™◊ÈÕ
‡¡◊ËÕπ”‡´≈≈å´÷Ëßµ‘¥‡™◊ÈÕ‰«√—  SIV ¥—ß°≈à“«¡“∑”°“√»÷°…“
‡æ‘Ë¡‡µ‘¡¥â«¬°≈âÕß®ÿ≈∑√√»πåÕ‘‡≈§µ√Õπ  æ∫Õπÿ¿“§‰«√— 
´÷Ëß¡’√Ÿª∑√ß·∫∫À≈“¬‡À≈’Ë¬¡ (icosahedral) ¢π“¥‡ âπºà“
»Ÿπ¬å°≈“ß¢Õßπ‘«§≈’‚Õ·§ª´‘¥ (nucleocapsid) ª√–¡“≥
140-160 π“‚π‡¡µ√ °√–®“¬Õ¬Ÿà¿“¬„π‡´≈≈å‡ªìπ®”π«π
¡“° (Figure 7) · ¥ß„Àâ‡ÀÁπ«à“‡´≈≈å¥—ß°≈à“« “¡“√∂„™â„π
°“√‡æ‘Ë¡®”π«π¢Õß‡™◊ÈÕ‰«√— ´÷Ëß·¬°‰¥â®“°≈Ÿ°ª≈“°–æß
¢“«∑’Ë‡ªìπ‚√§‰¥â‡ªìπÕ¬à“ß¥’  ·≈–®“°°“√µ√«® Õ∫‡´≈≈å‰µ
ª≈“°–æß¢“«‰¡àæ∫°“√ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ·∫§∑’‡√’¬ ‡™◊ÈÕ√“
·≈–‡™◊ÈÕ‰¡‚§æ≈“ ¡“ „π‡´≈≈å∑’Ëº≈‘µ‰¥â„π§√—Èßπ’È

 ”À√—∫°“√∑¥ Õ∫°“√‡°Á∫√—°…“‡´≈≈å‡π◊ÈÕ‡¬◊ËÕ®“°
 à«π‰µ¢Õßª≈“°–æß¢“«¿“¬À≈—ß°“√∂à“¬‡≈’È¬ß‡´≈≈å§√—Èß∑’Ë
75 „π√–¥—∫Õÿ≥À¿Ÿ¡‘ -80 oC ·≈–Õÿ≥À¿Ÿ¡‘ -196 oC ‚¥¬
∑”°“√µ√«® Õ∫Õ—µ√“√Õ¥ ∑ÿ° 4 ‡¥◊Õπ ‡ªìπ‡«≈“π“π 24

‡¥◊Õπ æ∫«à“‡´≈≈å∑’Ë‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ -196 oC ¡’Õ—µ√“
√Õ¥ Ÿß°«à“„π™à«ß 12 ‡¥◊Õπ·√° ·≈–≈¥≈ßÕ¬à“ß√«¥‡√Á«
„π™à«ß‡¥◊Õπ∑’Ë 16-24 „π¢≥–∑’Ë‡´≈≈ǻ ÷Ëß‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘
-80 oC ¡’Õ—µ√“√Õ¥≈¥≈ßÕ¬à“ß ¡Ë”‡ ¡Õ ·µà¡’Õ—µ√“√Õ¥ Ÿß
°«à“‡¡◊ËÕ‡°Á∫√—°…“‡ªìπ‡«≈“§√∫ 24 ‡¥◊Õπ Õ¬à“ß‰√°Áµ“¡∑—Èß
2 √–¥—∫Õÿ≥À¿Ÿ¡‘¡’§«“¡‡À¡“– ¡·≈– “¡“√∂„™â„π°“√‡°Á∫
√—°…“‡´≈≈å‰¥â‡ªìπÕ¬à“ß¥’  ́ ÷Ëß®“°°“√µ√«® Õ∫¿“¬À≈—ß°“√
‡°Á∫√—°…“∑’Ë√–¥—∫Õÿ≥À¿Ÿ¡‘µË” -80 oC ·≈–Õÿ≥À¿Ÿ¡‘ -196 oC

‡ªìπ‡«≈“ 24 ‡¥◊Õπ   æ∫«à“‡´≈≈å¡’Õ—µ√“√Õ¥§√—Èß ÿ¥∑â“¬
‡∑à“°—∫ 83.20 ·≈– 74.50 % µ“¡≈”¥—∫ (Figure 8)
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 √ÿª·≈–«‘®“√≥åº≈°“√∑¥≈Õß

π—∫‰¥â«à“°“√∑¥≈Õß‡æ“–‡≈’È¬ß‡´≈≈å‡π◊ÈÕ‡¬◊ËÕª≈“
°–æß¢“«„π§√—Èßπ’Èª√– ∫§«“¡ ”‡√Á®‡ªìπÕ¬à“ß¬‘Ëß   ‚¥¬
 “¡“√∂º≈‘µ‡´≈≈å‰≈πå®“°‡π◊ÈÕ‡¬◊ËÕ à«π‰µª≈“°–æß¢“« ́ ÷Ëß
¡’√Ÿª√à“ß§≈â“¬‡´≈≈å‡¬◊ËÕ∫ÿº‘«   “¡“√∂‡®√‘≠‡µ‘∫‚µ‰¥â¥’„π
Õ“À“√ —ß‡§√“–Àå L-15 ´÷Ëß¡’ à«πº ¡¢Õß´’√—¡ 10 % ∑’Ë
√–¥—∫Õÿ≥À¿Ÿ¡‘  25-30 oC  ·≈– “¡“√∂∂à“¬‡≈’È¬ß‡´≈≈å
„πÕ“À“√ —ß‡§√“–Àå‰¥â¡“°°«à“ 75 §√—Èß „π√–¬–‡«≈“ 24

‡¥◊Õπ ́ ÷Ëß “¡“√∂¬Õ¡√—∫‰¥â«à“‡ªìπ‡´≈≈å‰≈πå (Bowser  and

Plumb, 1980 ;  Noga and Hartmann, 1981) ·≈–„Àâ™◊ËÕ
‡´≈≈å∑’Ë∑”°“√‡æ“–‡≈’È¬ß‰¥â„π§√—Èßπ’È«à“ "seabass kidney"

‚¥¬¡’™◊ËÕ¬àÕ«à“ SK

®“°°“√∑¥≈Õß‡æ“–‡≈’È¬ß‡´≈≈åª≈“°–æß¢“«®“°
Õ«—¬«– 2  à«π §◊Õ à«π‰µ ·≈– à«π§√’∫À“ß æ∫«à“‡´≈≈å
®“° à«π‰µ  ¡’√Ÿª√à“ß§≈â“¬‡´≈≈å‡¬◊ËÕ∫ÿº‘«   “¡“√∂‡®√‘≠
‡µ‘∫‚µ‰¥â√«¥‡√Á«°«à“‡´≈≈å§√’∫À“ß  ́ ÷Ëß¡’√Ÿª√à“ß·∫∫‡´≈≈å√Ÿª
°√– «¬ ·≈– “¡“√∂∂à“¬‡≈’È¬ß‡´≈≈å‰¥â‡æ’¬ß 12 §√—Èß °àÕπ
™–ß—°°“√‡®√‘≠‡µ‘∫‚µ·≈–µ“¬„π∑’Ë ÿ¥ ‡™àπ‡¥’¬«°—∫ °‘®°“√
·≈–§≥– (2530)  ́ ÷Ëß‰¥â∑”°“√‡æ“–‡≈’È¬ß‡´≈≈å®“° à«π§√’∫
À“ßª≈“°–æß¢“« ·≈–æ∫«à“ “¡“√∂∂à“¬‡≈’È¬ß‡´≈≈å¥—ß°≈à“«
‰¥â‡æ’¬ß 16 §√—Èß°àÕπ∑’Ë‡´≈≈å®–µ“¬ ‚¥¬‰¡àæ∫°“√ªπ‡ªóôÕπ
®“°‡™◊ÈÕ√“·≈–·∫§∑’‡√’¬
       ”À√—∫°“√∑¥≈Õß‡ª√’¬∫‡∑’¬∫Õ“À“√‡≈’È¬ß‡´≈≈å
 —ß‡§√“–Àå∑—Èß 3 ™π‘¥ µàÕ°“√‡®√‘≠¢Õß‡´≈≈å‡π◊ÈÕ‡¬◊ËÕ¢Õß
ª≈“°–æß¢“«π—Èπ   æ∫«à“Õ“À“√‡≈’È¬ß‡´≈≈å L-15 „Àâº≈¥’
∑’Ë ÿ¥ ‡¡◊ËÕæ‘®“√≥“‡ª√’¬∫‡∑’¬∫Õß§åª√–°Õ∫¢Õß “√Õ“À“√
∑’Ë¡’Õ¬Ÿà„πÕ“À“√‡≈’È¬ß‡´≈≈å —ß‡§√“–Àå  L-15 °—∫ MEM

·≈– M-199  æ∫«à“¡’§«“¡·µ°µà“ß¢Õß™π‘¥πÈ”µ“≈ °≈à“«
§◊ÕÕ“À“√‡≈’È¬ß‡´≈≈å L-15 ¡’πÈ”µ“≈ D-galactose ‡ªìπ
Õß§åª√–°Õ∫  à«π„πÕ“À“√ MEM ·≈– M-199 ‡ªìππÈ”µ“≈
D-glucose  à«πÕ’°ªí®®—¬Àπ÷Ëß´÷Ëß àßº≈„Àâ‡´≈≈å¡’°“√‡®√‘≠
·µ°µà“ß°—π°Á§◊Õ §«“¡ “¡“√∂„π°“√™à«¬§ß ¿“æ pH ́ ÷Ëß
Õ“À“√‡≈’È¬ß‡´≈≈å L-15  “¡“√∂™à«¬§ß ¿“æ pH À√◊Õ¡’
§ÿ≥ ¡∫—µ‘°“√‡ªìπ∫—ø‡øÕ√å‰¥â¥’°«à“„π ¿“æ∫√√¬“°“»ª°µ‘
(°‘®°“√ ·≈–§≥–, 5) ∂÷ß·¡â«à“Õ“À“√‡≈’È¬ß‡´≈≈å MEM ®–
‰¥â√—∫§«“¡π‘¬¡„π°“√‡≈’È¬ß‡´≈≈åª≈“À≈“¬™π‘¥ (Lannan

et al., 1984 ;  Nicholson et al., 1987)  ·µàº≈®“°°“√

∑¥≈Õß‡≈’È¬ß‡´≈≈åª≈“°–æß¢“«„π§√—Èßπ’È   æ∫«à“Õ“À“√
‡≈’È¬ß‡´≈≈å L-15 ®–„Àâº≈„π°“√‡®√‘≠¢Õß‡´≈≈å¥’°«à“´÷Ëß
 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß  Chen ·≈– Kou (1987) ;

®‘√“æ√ ·≈–‡√«—µ√ (2537)  ´÷Ëßæ∫«à“‡´≈≈åª≈“„π‡¢µ√âÕπ
®–‡®√‘≠‰¥â¥’„πÕ“À“√‡≈’È¬ß‡´≈≈å L-15  ∂÷ß·¡âª≈“°–æß
¢“«®–‡ªìπª≈“∑’Ë‡≈’È¬ß‰¥â∑—Èß„ππÈ”®◊¥·≈–πÈ”‡§Á¡  ·µà°“√
‡æ“–‡≈’È¬ß‡´≈≈å°Á‰¡à¡’§«“¡®”‡ªìπ∑’Ë®–µâÕß‡æ‘Ë¡ª√‘¡“≥‡°≈◊Õ
·°ß≈ß‰ªÕ’°®“°∑’Ë¡’Õ¬Ÿà‡¥‘¡  ´÷Ëß‚¥¬∑—Ë«‰ªÕ“À“√ —ß‡§√“–Àå
®–¡’ª√‘¡“≥¢Õß‡°≈◊Õ·°ßº ¡Õ¬Ÿà 8 °√—¡/≈‘µ√ ·µà°Á¡’ª√‘¡“≥
‡æ’¬ßæÕ ”À√—∫°“√‡®√‘≠‡µ‘∫‚µ¢Õß‡´≈≈å‡π◊ÈÕ‡¬◊ËÕª≈“∑–‡≈
´÷Ëß Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß °‘®°“√ ·≈–§≥– (2530) ;

Nicholson ·≈–§≥– (1987)  ;   Meguro ·≈–§≥–
(1991) ;  Fernandez ·≈–§≥– (1993) ;  ®‘√“æ√ ·≈–
‡√«—µ√ (2537) ; ‡√«—µ√ ·≈–§≥– (2538) ´÷Ëß√“¬ß“π‰«â
‡™àπ‡¥’¬«°—π

°“√»÷°…“§ÿ≥ ¡∫—µ‘¢Õß‡´≈≈åπ—∫‡ªìπ ‘Ëß ”§—≠„π
°“√π”‡´≈≈å‰≈πå∑’Ëº≈‘µ‰¥â  ¡“ª√–¬ÿ°µå„™â‰¥âÕ¬à“ß∂Ÿ°µâÕß
‡À¡“– ¡ ·≈–‡°‘¥ª√–‚¬™πå Ÿß ÿ¥ ´÷Ëß‡´≈≈å SK ∑’Ëº≈‘µ‰¥â
„π§√—Èßπ’È “¡“√∂‡®√‘≠·≈–‡æ‘Ë¡®”π«π‰¥â∑’Ë™à«ßÕÿ≥À¿Ÿ¡‘ 20-

30 oC  ®÷ß‡À¡“–Õ¬à“ß¬‘Ëß ”À√—∫°“√»÷°…“‡™◊ÈÕ‰«√— ‚¥¬
‡©æ“–Õ¬à“ß¬‘Ëßæ◊Èπ∑’Ë‡¢µ√âÕπ ́ ÷Ëßº≈°“√∑¥ Õ∫ª√– ‘∑∏‘¿“æ
„π°“√¬Õ¡√—∫‡™◊ÈÕ‰«√—  æ∫«à“‡´≈≈å SK  “¡“√∂¬Õ¡√—∫
‡™◊ÈÕ‰«√— ‰¥â∂÷ß 6 ™π‘¥ ‰¥â·°à SHRV,  SGV,  CRV,

RSIV,  SIV ·≈– GIV-2  ®“°°“√∑¥ Õ∫‡™◊ÈÕ‰«√—  9

™π‘¥ ´÷Ëß à«π„À≠à‡ªìπ‡™◊ÈÕ∑’Ëæ∫°“√√–∫“¥„πª≈“‡¢µ√âÕπ
∑—Èßæ◊Èπ∑’ËπÈ”®◊¥·≈–πÈ”‡§Á¡ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°“√„™âª√–‚¬™πå
®“°‡´≈≈å SK „π°“√·¬°‡™◊ÈÕ‰«√—  SIV ÷́Ëß‡ªìπ “‡Àµÿ
°“√µ“¬¢Õß≈Ÿ°ª≈“°–æß¢“«„π‚√ß‡æ“–øí°  (‡√«—µ√ ·≈–
®‘√“æ√, 2539)  ·≈–‰¥â √â“ß§«“¡‡ ’¬À“¬µàÕ∏ÿ√°‘®°“√º≈‘µ
≈Ÿ°æ—π∏ÿåª≈“°–æß¢“«‡æ◊ËÕ°“√ àßÕÕ°·≈–∏ÿ√°‘®°“√‡æ“–‡≈’È¬ß
 —µ«åπÈ”™“¬Ωíòß¢Õß‰∑¬Õ¬à“ßµàÕ‡π◊ËÕß (π‘‡«»πå  ·≈–‡®π®‘µ,
2535)

 à«π§ÿ≥ ¡∫—µ‘Õ◊ËπÊ ¢Õß‡´≈≈å∑’Ëº≈‘µ‰¥â ‡™àπ ®”π«π
‚§√‚¡‚´¡ ´÷Ëßæ∫«à“‡´≈≈å‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß®”π«π
™ÿ¥¢Õß‚§√‚¡‚´¡ ·¡â®–∂Ÿ°∂à“¬‡≈’È¬ß¥â«¬Õ“À“√ —ß‡§√“–Àå∂÷ß
75 §√—Èß · ¥ß„Àâ‡ÀÁπ«à“‡´≈≈å∑’Ëº≈‘µ‰¥â¡’§ÿ≥ ¡∫—µ‘§ß‡¥‘¡
·≈–‡À¡“– ¡Õ¬à“ß¬‘Ëß„π°“√„™â‡ªìπµ—«·∑π¢Õßª≈“°–æß
¢“«„π°“√»÷°…“∑¥≈ÕßµàÕ‰ª πÕ°®“°π’È®”π«π‚§√‚¡‚´¡
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Figure 1. The primary cells from seabass kidney

exhibited epithelial cells-like morphol-

ogy after 48 hrs incubation period at

25-26 
o
C. (250X)

Figure 2. Seabass kidney cell line at 75 
th

 passage.

(420X)

Figure 3. The primary cells from seabass fin ex-

hibited firoblastic cells-like after 72 hrs

incubation period at 25-26 
o
C (250X)

Figure 4. Growth of the seabass kidney cells at

temperatures  of  15,  20,  25,  30  and

35 
o
C.

¬—ß “¡“√∂„™â„π°“√®”·π°™π‘¥·≈–ªÑÕß°—π°“√ªπ‡ªóôÕπ
√–À«à“ß‡´≈≈å·µà≈–™π‘¥„πÀâÕßªØ‘∫—µ‘°“√‰¥âÕ’°∑“ßÀπ÷Ëß ‡™àπ
‡¥’¬«°—∫°“√∑¥ Õ∫°“√ªπ‡ªóôÕπ´÷Ëß°“√∑¥≈Õß°Á· ¥ß„Àâ
‡ÀÁπ«à“‡´≈≈å∑’Ëº≈‘µ‰¥â‰¡à¡’°“√ªπ‡ªóôÕπ¢Õß·∫§∑’‡√’¬ ‡™◊ÈÕ√“
·≈–‰¡‚§æ≈“ ¡“·Õ∫·ΩßÕ¬Ÿà  ´÷Ëß‡™◊ÈÕ¥—ß°≈à“«Õ“®∑”„Àâ
§ÿ≥ ¡∫—µ‘¢Õß‡´≈≈å‡ª≈’Ë¬π·ª≈ß‰ª·≈– àßº≈°√–∑∫µàÕ°“√
„™âª√–‚¬™πå®“°‡´≈≈å∑’Ëº≈‘µ‰¥â„πÕπ“§µ

 ”À√—∫°“√»÷°…“‡ª√’¬∫‡∑’¬∫‡∑§π‘§°“√‡°Á∫√—°…“

‡´≈≈å‡π◊ÈÕ‡¬◊ËÕ   ‚¥¬«‘∏’°“√‡µ‘¡ “√‰¥‡¡∏‘≈´—≈‚ø‰´¥å §«“¡
‡¢â¡¢âπ 10 % ∑’Ë√–¥—∫Õÿ≥À¿Ÿ¡‘µà“ß°—π §◊Õ °“√·™à·¢Áß∑’Ë
Õÿ≥À¿Ÿ¡‘ -80 oC ·≈–Õÿ≥À¿Ÿ¡‘ -196 oC ¿“¬À≈—ß°“√‡°Á∫
√—°…“π“π∂÷ß 2 ªï æ∫«à“¡’Õ—µ√“√Õ¥ 83.20 ·≈– 74.50 %

µ“¡≈”¥—∫ ´÷Ëß®–‡ÀÁπ‰¥â«à“°“√‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ -80 oC

¡’Õ—µ√“√Õ¥ Ÿß°«à“‡¡◊ËÕ‡°Á∫√—°…“‡ªìπ‡«≈“π“π ª√–°Õ∫°—∫
°“√¥Ÿ·≈®—¥°“√∑”‰¥âßà“¬·≈– –¥«°°«à“ ‡π◊ËÕß®“°°“√‡°Á∫
∑’ËÕÿ≥À¿Ÿ¡‘  -196 oC  ®–µâÕßÀ¡—Ëπµ√«® Õ∫ª√‘¡“≥·≈–

6
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Number of chromosome

Figure 5.  Chromosome number of seabass kidney cells at 45 
th

 and 75 
th

 passasges

(a)  passage 45
 th (b)  passage 75 

th

Figure 6. Cytopathic effect (CPE) in SK cells

caused by  seabass iridovirus (SIV) af-

ter 3 days post inoculation at 25 
o
C

(630X)

Figure 7. Electron microscopy revealed the

seabass iridovirus (SIV) particles (ar-

rows)  in SK cell.  (Uranyl acetate & lead

citrate)

‡µ‘¡ “√‰π‚µ√‡®π‡À≈«Õ¬Ÿà‡ ¡Õ  Õ¬à“ß‰√°Áµ“¡∑—Èß Õß«‘∏’
¥—ß°≈à“« “¡“√∂„™â„π°“√‡°Á∫√—°…“‡´≈≈å‡π◊ÈÕ‡¬◊ËÕ‰¥â‡ªìπ
Õ¬à“ß¥’   ´÷Ëß®–‡°‘¥ª√–‚¬™πåµàÕ°“√¥Ÿ·≈·≈–°“√∫√‘À“√

®—¥°“√§≈—ß‡´≈≈å —µ«åπÈ”„πÕπ“§µ  ‡™àπ  ªÑÕß°—π°“√ªπ
‡ªóôÕπ°“√‡°Á∫ ”√Õß‡´≈≈å µ≈Õ¥®π‡ªìπ°“√≈¥µâπ∑ÿπ°“√
¥Ÿ·≈®—¥°“√‡¡◊ËÕ‰¡à¡’§«“¡®”‡ªìπ„π°“√„™âª√–‚¬™πå®“°‡´≈≈å
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Table 2. Comparison of the primary cells initiated

from caudal fin and kidney of seabass in

3 different media with various salt con-

centrations.

              NaCl

      concentration (g/L)

   L-15 8  ++b  +++c

9  ++  +++
10  ++  +++

  MEM 8   +a   ++
9   +   ++

10   +   ++
  M-199 8   +    +

9   +    +
10   +    +

a
 Subcultured 1-3 passages   

b
 Subcultured 4-12  pas-

sages   
c

Subcultured >12 passages

Organs

Caudal fin    Kidney
Medium

Table 3. Virus susceptibility of the seabass kidney (SK) cells at passage 75
 th

compare to permissible cells.

         Permissible cell line        Susceptibility of  SK

                 and log TCID
50

 /ml of virus          and log TCID
50

 /ml of virus

SHRV EPC 5.33 3.66
IPNV BF-2 6.33                                      < 2
SGV BF-2 5.66 2.66
CCV CCO 5.33                                      < 2
Chub BF-2 5.66 3.33
RSIV BF-2 3.33 7.50
SIV SK 5.33 5.33
GIV-1 GF 4.33                                      < 2
GIV-2 GF 7.33 3.50

EPC (Epithelioma papulosum of cyprini), BF-2 (blue gill, Lepomis macrochirus fry), CCO

(chanel catfish, Ictalurus punctatus ovary), GF (grouper, Epinephelus malabaricus fin)

Fish viruses

‡π◊ÈÕ‡¬◊ËÕ¥—ß°≈à“« ‡ªìπµâπ
Õ¬à“ß‰√°Áµ“¡°“√ª√– ∫§«“¡ ”‡√Á®„π°“√º≈‘µ

‡´≈≈å‰≈πå®“°ª≈“°–æß¢“«„π§√—Èßπ’È  “¡“√∂„™âª√–‚¬™πå
„π°“√µ√«®«‘π‘®©—¬‚√§ ‚¥¬‡©æ“–‚√§‰«√— ‰¥â‡ªìπÕ¬à“ß¥’
πÕ°®“°π’È¬—ß “¡“√∂„™â„π°“√·¬°‡™◊ÈÕ·≈–°“√»÷°…“
§ÿ≥≈—°…≥–¢Õß‡™◊ÈÕ´÷Ëß‡ªìπ “‡Àµÿ¢Õß‚√§‰«√— ‰¥â √«¡∂÷ß

°“√π”‰ª„™âª√–‚¬™πåÕ◊ËπÊ„πÕπ“§µ ‡™àπ °“√º≈‘µ·Õπµ‘
’́√—¡  ”À√—∫°“√µ√«®«‘π‘®©—¬‚√§ (Ahne, 1981)  °“√º≈‘µ

«—§´’πªÑÕß°—π‚√§·≈–°“√»÷°…“§«“¡‡ªìπæ‘…¢Õß “√µàÕ
 ‘Ëß¡’™’«‘µ (toxicity) ‡ªìπµâπ ´÷Ëß®–‰¥â°≈à“«∂÷ß°“√π”‡´≈≈å
‡π◊ÈÕ‡¬◊ËÕ¢Õßª≈“°–æß¢“«∑’Ë‡æ“–‡≈’È¬ß‰¥â¡“ª√–¬ÿ°µå„™â„Àâ
‡°‘¥ª√–‚¬™πå·°à°“√»÷°…“‚√§‰«√— µàÕ‰ª

‡Õ° “√Õâ“ßÕ‘ß

°‘®°“√ »ÿ¿¡“µ¬å,   ∂“æ√ ¥‘‡√°∫ÿ…√“§¡  ·≈– ‡¬“«π‘µ¬å  ¥π¬-
¥≈. 2530. °“√‡æ“–‡≈’È¬ß‡π◊ÈÕ‡¬◊ËÕ¢Õßª≈“°–æß¢“«
(Lates calcarifer Bloch) ·≈–ª≈“°–æß·¥ß (Lutia-
nus argentimaculatus Forskal). «. ß¢≈“π§√‘π∑√å.
9(2) : 203-208.

®‘√“æ√ ‡°…√®—π∑√å ·≈– ‡√«—µ√ §ßª√–¥‘…∞å. 2537. °“√‡æ“–
‡≈’È¬ß‡´≈≈å‡∫◊ÈÕßµâπ®“°‡π◊ÈÕ‡¬◊ËÕ à«πÀ“ß¢Õßª≈“‡°ã“.
‡Õ° “√«‘™“°“√©∫—∫∑’Ë 1/2537.   ß¢≈“ :  ∂“∫—π«‘®—¬
°“√‡æ“–‡≈’È¬ß —µ«åπÈ”™“¬Ωíòß  °√¡ª√–¡ß  °√–∑√«ß
‡°…µ√·≈– À°√≥å

®‘√“æ√ ‡°…√®—π∑√å ·≈– ‡√«—µ√ §ßª√–¥‘…∞å.  2539.  °“√·¬°
‡™◊ÈÕ‰«√— ·≈–§ÿ≥ ¡∫—µ‘∫“ßª√–°“√¢Õß Iridovirus-
like agent  “‡Àµÿ¢Õß‚√§§√’∫¥”„π≈Ÿ°ª≈“‡°ã“. ‡Õ° “√
«‘™“°“√©∫—∫∑’Ë 5/2539.  ß¢≈“ :  ∂“∫—π«‘®—¬°“√
‡æ“–‡≈’È¬ß —µ«åπÈ”™“¬Ωíòß °√¡ª√–¡ß °√–∑√«ß‡°…µ√
·≈– À°√≥å
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®‘√“æ√ ‡°…√®—π∑√å   ‘∑∏‘ ∫ÿ≥¬√—µº≈‘π ·≈– Õÿ¡“≈—¬  –¥«°¥’.
2531. °“√‡æ“–‡≈’È¬ß‡´≈≈å®“°ª≈“™àÕπ. ‡Õ° “√«‘™“
°“√©∫—∫∑’Ë 90.  °√ÿß‡∑æœ :  ∂“∫—π«‘®—¬ª√–¡ßπÈ”®◊¥
·Ààß™“µ‘ °√¡ª√–¡ß °√–∑√«ß‡°…µ√·≈– À°√≥å.

π‘‡«»πå ‡√◊Õßæ“π‘™ ·≈– ‡®π®‘µ §ß°”‡π‘¥. 2535. »÷°…“ªí®®—¬
∫“ßª√–°“√∑’Ë‡À¡“– ¡‡æ◊ËÕªÑÕß°—π·≈–≈¥°“√µ“¬¢Õß
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